


For the original “SIGNAL TRACER,”’ Mr.

Bristoe, the designer, used CROWN
components. Be guided by his experience
and insist on a CROWN tuning unit,
CROWN intermediate transformers and
a CROWN dial.

rouwn

Home constructors, dealers, manufac-
turers — everyone engaged in the Radio
business, whether for pleasure or profit,
agrees that it ’pays to use Crown.” You,
too, will find the 1009% Australion-made
Crown lines measure up to all your re-
quirements in performance and price.
Order Crown components from your
Crown distributor.

Order the following Crown components
for the “'Signal Tracer’

(1) AU2 Unit ) PT31 I.F.

(1
(1) PT32 I.F. (1) ST1 Dial

The
“RELIABLE"”

| LINE

RADIO PRODUCTS PTY LTD |

51-53 MURRAY STREET
PYRMONT — SYDNEY

Page 2

Telechone I 2628
( 2 lines)
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EDITORIAL

Every now and then there is a tendency to
get an impression that radio development has
reached its climax, that every avenue of appli-
cation has now been explored.

Just in case you feel that way we would like
to tell you about a book recently received from
overseas.

It deals with some new ideas about the use
of ultra high-frequency radiations. It men-
tions such things as special valves with posi-
tive potentials on the grids and negative poten-
tials on the plates, just to get the electrons
mixed up so that the valves will oscillate with-
out regeneration,

Like a fairy story read the chapters about
radio transmission from lenses made of ebon-
ite, instead of aerials.

Further details cannot be revealed at the
moment, but you can take it for granted that
when peace returns the wartime research will
be found to have paved the way for radio de-
velopment on a scale never before imagined.

The “Australasian Radio World” is published
monthly by A. G. Hull.

Editorial Offices: 117 Reservoir St.,Sydney, N.S.W,
Telephone: MA 2455.

Subscription rates: 1/- per copy, 10/6 per year (12
issues), post free to Australia and New Zealand.

IT's THE REGIA/N/AIJ
OF A NEW L/FE

.-« WHEN YOU START DEALING WITH

MARTIN DE LAUNAY'S

What “happy event’’ results in TRIPLETS every time? Why —
sending your order to MARTIN DE LAUNAY'S, of course!
You see, you get SPEEDY SERVICE, KEEN PRICES and HIGH
QUALITY.
If you have never deolt with Martin de Launay’s before, we
can promise you o big surprise. The efficiency and business-
like methods of this fast-growing, progressive organisation will
seem like the “beginning of a new life’’ in your business deal-
ings. Maybe this sounds like an extravagant claim. Then
challenge it with a trial order.

QUR MAIL ORDER SERVICE COVERS THE COMMONWEALTH

Martin de Launay Pty. Lid.

CORNER DRUITT AND CLARENCE STREETS — SYDNEY
M 2691 (5 Lines) And at Newcastle and Wollongong
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Reach Out for Results .. ..
and GET THEM:!

TROLITUL COILS

For the “SIGNAL TRACER”

Don‘t take chances with the ‘‘Signal Tracer’”— use R.C.S. and guarantee
sotisfoctory results! You’ll save time and trouble by specifying coils monu-
factured by the ‘“Coil People’” ond backed by their years of experience and

Specify

leodership.
Coil Kit, Code K187 . ..... Price £2/15/-
Consists of 1 D. W. Unlt and 2 Fermeoblllty Intermedlotes

Z:d. nex D.W. Kit Dial,

DA-9, has all parts

J,,,,,;,ied e R.C.S. TROLITUL D.W. UNIT
semble. This is an excel- q
lent replacement dial and Ir{a'::dbwi:;i:tss '“";; |
is suited for crystal and Aerial and Oscillator l
small T.R.F. sets. The A
ry Coils, Wave Change

special walnut escutcheon SwiTe NN R lnG cessaty, ‘
is easy to fit aond re- B.C. ond S.W. Trim-
quires an aperture 3 in. x m.er.s and Padder |
3 in. Available for use mounted together |
with “H" type Gang Con- wired up ready to'
denser on 1600 and 550 s embletintollaliaet
ke and 137 to 40 yjsing 465 k.c., the

metres S.W. bands. bands  being  S.W.

Code DA-9 ... Price 9/-
| DA-1 Standard D.W. Dial ... 22/6 o34 gt 40 metres l
DA-2 Communications Dial 22/6 o
DA-5 13.7 ta 40 metres D.W. s
Code DA-9 Dial, “H* Condenser 22/6 Coge‘ eDW-BGE/_’ 6 |
Scale 0-100 DA-6 Mantel See Dial, D.W. Fice Lo /
“H" gan 18/9 Il
[ DA-7 P',’,"gblecl'(l-' Dial, D.W. 5/- R.C.S. D.W. Unit, with R.F. Stage — DW-35 for “H” ‘
DARE o ox DALT, but gang, B.C. and 13.7 to 40 metres .. . . .. £3/1/6 |
ready assembled ... 13/6
R.C.S. TUNED L.F.'s R.C.S. TROLITUL BROADCAST COILS R.C.S. TROLITUL MIDGET I
The new R.C.S. permeability-tuned These coils are ovailable CONDENSERS
I.LF.s are wound on special Trolitul in both Air Core and ; 7 R.C.S. Mid
formers into which are inserted the Permeobility tuned types. & T P Sy
The latter are adjusted e get Conden-

adjustable iron cores. These R.C.S. per-
meability - tuned
I.F’s are the
most dependable
and efficient
I.F.’s it is possible
to produce. They
should be used |
whenever the op-

sers are
made in two
types, using
Trolitul sup-
ports, thus
j guaranteeing
“ practically

to ensure maximum effic-
ciency in our labora-
tories.

AIR CORE “H" GANG

E342 Aerial .. ... /6
E343 R.F. ..
E344 Os.

timum in results Tiaa no loss.
reRrEauired: PERM. TUNED “H M.C. Type
TG The 14-plate equals old style 23-plate

465 K.C. LF.'s E345 Aerial ... .. 8/6 capacity. The M.C. type may be
When two LF.'s E3A46 RIFI 0 ey 8/6 ganged.

Al E347 Osc. 8/6 °
IF162 1st .. 13/9 T.R.F. TYPE-AIR CORE
IF163 2nd .. 13/9 T88 Aerial STAR AND M.C. MIDGETS
When three L.F.'s 789 R.F. i

are used: T87 R.F. with recctwn : R L AR = a A
IF164 1st .. 13/9 T81 Reinartz . Froat 2SS SENemmoet o 8 y ) ;

{F164 2nd .. 13/9 PR B S R R =
IF163 3rd .. 13/9 | Obtainable From Your Local Dealer cE £EE © pEReR 0w &2
Air Core I.F.'s 2EIE & Ho =a U ga
Air Core 465 K.C. | R c s Rnnlo 1013 | 2/Cv3414/- |Cval]| 7/3
Hor i 7 £ HERHI
ST — PTY. LTD. Bl dlam i o) o
ir Core -C. 3 [CV45| 9/6
1E68 1st ... 1/6 50 GLEBE STREET, GLEBE 70|15 | 9‘cv39]5/10|cv“'|10;-
1E69 2nd ... 1/6 IF162 Telephone: MW 2405 100/6 [14|CV40[6/5 [CV4T[11/3
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MODERN
for
Servicemen

*

Designed by a radio man
with plenty of experience in
radio servicing, this outfit is
the first practical Aus-
tralian adaptation of the
lotest American outfit for
speedy trouble tracing.

*

ITH signal tracing coming

more and more into practice,

many servicemen will want
to build their own instrument. The
servicing of any radio, new or old,
can be done more easily and quickly
with a Signal Tracer than with any
other type of test instrument. The
tracer permits you to follow the
signal from the aerial terminal in the
receiver, right through each succeed-

ing stage to the sFeaker voice coil.
It shows instantly where the signal

The Australasian Radia Warld, September, 1941

SIGNAL

TRACER

ABOVE: Front view of the Signal Tracer outfit, which is an invaluable addition to any radio

work bench. BELOW: A rear view, showing the arr

gets weaker, distorted or disappears
entirely. Noise or hum, dry joints

t of comp

and faulty components, etc., are
quickly located at their source; meter
readings of actual gain per stage can
be simultaneously indicated while
audible tests are being made; a.v.c.
and oscillator operation can be easily
checked.

As we all know, radio servicing
started with the simple circuit test
and has gone through voltage, cur-
rent, resistanke analysis, signal sub-
stitution (with a signal generator)
and, finally, signal tracing.

Without doubt, each one of these
methods is »<t the only one to be
used in servicing radio receivers. Each
method has its outstanding advan-
tages as well as its disadvantages.
The man who can apply to advantage
the best points of these systems can
give an accurate and efficient job in

| the shortest time.

It will be found that with the signal
tracer described below the serviceman
needs only, in addition, a good oscil-

Page 5




’The nome
to know

in Radio”

RADIOK

Technically superior,
okes Trolitul components wil

out of the "’Signal Tracer.”

tion
utmost in
fitul Coil Kits!

For the ‘'Signal

reputation second to

ducts — iflustrated
their latest
DWD-9 Dial.

", e

Rac!lokcs DWD-9 Dials are

d for repl

cheon aperture is 3in. x 3in.

to assemble. For use with

13.7 to 40 metres S.W. bands.
Code DWD-9

P.0. Box 90
BROADWAY

Radi-
enable you to get the best
Exclusive design and produc-
processes ensure the
reliability and

efficiency — you con’t go
wrong with RADIOKES Tro-

Coil Kit CK1041, £2/15/-.
Radiokes have established o
the superiority of their pro-

release,

t purposes and
are also suitable far crystal ond small
1 or 2-valve T.R.F. sets., Walnut escut-

parts for the dial are suppljla':” ready
Gang Condenser on 1600 to 550 k.c. and

AVAILABLE FROM ALL LEADING STORES

RADIOKES Pty.

ES&

'}

Trocer,”

none for

befow is
the

specially

, and ali

type

Price 9/-

Ltd.

SYDNEY

SIGNAL TRACER (Continued)

lator, which he probably already owns.

A glance at the circuit diagram
shows that the first two valves com-
prise an ordinary oscillator and LF.
stage similar to that used in most
modern radios. From then on, it
differs from the conventional receiver
in that it consists of resistance-coupled
amplifier stages, then a diode de-

tector followed by a usual type of J

audio system, with an appropriate
switching system for application of
the test probe to any part of the
receiver being analysed.

It is not to be supposed that any-
one will attempt to build or use this
instrument who is not thoroughly |
familiar with radio servicing, as it is |
essential that the serviceman who|
would successfully employ this system
be thoroughly familiar with the be-
haviour of the signal from the in-
stant it enters the aerial terminal of
a radio until it emerges from the
loud-speaker. He must know its
characteristics in every part of the
set and what part the different; com-
ponents play as the signal passes
through them. Therefore, no wiring
diagrams or special layouts are in-
cluded. The man who uses this in-
strument should be able to build it
direct from the theoretical -circuit
supplied.

Test Probe

The cable connecting the test probe
to the signal tracer is made of very
low capacity, shielded cable. (I used

a length of crystal microphone cable.)
The lower the capacity the less de-
tuning will occur, especially when
used in radio frequency, oscillator and
intermediate frequency circuits. Audio
circuits are not critical.

The probe is constructed of a single
length of bakelite or fibre tubing with
an inside diameter just large enough
to admit, the low capacity cable. In
one end is a small piece of wooden
dowelling of a diameter just large
enough to fit tightly into the tubing
and through the centre of this piece of
wood a thin nail is driven. Solder the
end of the cable to this nail. The

shield on the cable should be earthed. |;

This completes the probe. For those
who desire it, a second cable can be
made, except that a low capacity mid-
get condenser (about .00005) is placed
inside the probe as close to the nail
as possible, one end soldered to the
nail and the other to the cable. This
serves as an isolating condenser and
helps to prevent detuning. However,
this probe cannot be used on audio
circuits, and when it is used, although
it does help to prevent detuning, it
lowers sensitivity.

The probes are connected to the

tracer by means of a double contact
automoble light plug fitted to the
cable and a suitable socket fitted into
the tracer. These can be purchased
from any motor garage.

The chassis used is a large receiver
chassis, 20” x 8” x 4.” The front panel
can be made of bakelite, masonite or
metal, according to the builder’s fancy.

The first portion is as previously
mentioned, an ordinary radio tuner

SIGNAL TRACER — Parts List

1—Base, size 20" x 8” x 4’ (Arcadian).

1—Panel, size 20" x 12.”

1—Power transformer, 385v., 80 ma.

1-—Dual-wave coil bracket (R.C.S., Britannic,
Crown, Radiokes).

2-—Intermediate transformers (R.C.S., Britan-
nic, Crown, Radiokes).

1-—2-gang condenser to suit
Carison).

1—Dial to suit (R.C.S., Crown, Radiokes).

CONDENSERS:

(Stromberg-

1—.00005 mfd. mica condenser (T.C.C.).
6—.0005 mfd. mica condensers (T.C.C.).
2—.001 mfd. mica condensers (T.C.C.}.

1-—.006 mfd. mica condenser (T.
3—.01 mfd. mica condensers (T.
2—.02 mfd. tubular condensers (
2—.05 mfd. tubular condensers (
10—.1 mfd. tubular condensers (T.
1—.5 mfd. tubular condenser (T.
2—25 mfd. electrolytic condensers
4—8 mfd. electrolytic condensers (

RESISTORS:

2—200 ohm 1-watt resistors (I.R.C.).
2-—~250 ohm 1-watt resistors (1. )
1—350 ohm 1-watt resistor (I.R.C

4—5,000 ohm 1-watt resistors (I
1—20,000 ohm 1-watt resistor (|
2—25,000 ohm 1-watt resistors (
3—50,000 ohm 1-watt resistors (
4—.1 megohm 1-watt resistors |
2—.25 meg. |-watt resistors (I.
3—.5 meg. 1-watt resistors (L.R.
21 gohm l-watt resistors (
1—3 megohm 1.wott resistor (I.R.
1—5,000 ohm potentiometer (R.C.

nn
nn

]
no
0o

0on
on
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B
)

e -

-
(o]
(e]

nxD—-D
non O

X x

Ox
n®-n
onn

0

‘Radi-

w

~y

okes) .
1—500,000 ohm volume control (1.R.C.).
SUNDRIES:

1—12-contact switch.

1—5-contact switch.

6—Valve cans.
Sockets, 6 octal, 1—6-pin, 2—4-pin.
Magic eye holder and bracket.

2—Test prods, knobs, scales, ete.
Solder, lugs, screws, hook-up wire, grid
clips, etc.

VALVES:

1—618(53, I3—860U1G, 1—6B6G, 1—6V6G, 1—

SPEAKER:
8"‘Isi:e, 7,000 ohm load, 2,000 ohm field
coil.

and LF. valve. Connected to the plate
of the first 6U7 is the primary of the
second LF. transformer, the secondary
not being used. The switch coming
from the .001 condenser connected to
the grid of the second 6U7G is an at-
tenuator for the probe and also
switches in the radio tuner. The 5,000-
ohm potentiometer connected to the
cathode of this valve is an R.F. gain
control. The multi-contact switch at
the bottom of the diagram is the
probe switch. The moving arm of this

Page 6
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switch connects directly to the probe
socket.

How to Use the Signal Tracer to Test
R.F., Mixer, and I.F. Sections

Turn the multi-contact switch to
contact A, and the attenuator switch
to the blank contact. Now apply probe
to the aerial terminal of receiver be-
ing tested and a signal or signals —
since the amplifier is untuned —
should be picked up. If the aerial is
earthed, no signal will be heard. If
the aerial is satisfactory a signal
should be heard. In other words, the
efficiency of the aerial system can
easily be checked: By placing the
probe on the control grid of the R.F.
valve and turning the dial on the re-
ceiver we should tune in a signal.
Next, by placing the probe on the
plate of this valve, we should hear a
definite gain in volume. Now proceed
to the grid of the mixer stage. If
signal is not received here, the fault
is, without a doubt, in the secondary
circuit of the R.F. coil. If signal is
0.K., move the probe to the mixer
plate. The signal should be received
here with additional amplification.
Proceeding to the control grid of the
I.F. stage, the signal should then ap-
pear at this point. Then on to the
LF. plate, whereat the signal should
be greatly amplified. Then on to the
diodes of the second detector. You will

observe it is merely a method of fol-
lowing the radio signal from the
aerial through, and if the signal does
not appear at any of these points the
difficulty should be located quickly
with the wuse of a simple volt
ohmmeter.

Testing for Hum or Noise in the R.F.
and L.F. Section

Follow the signal through as above-
mentioned — a broadcast or oscillator
signal may be used. At the same time,

Designed and described by

JOHN BRISTOE
Radia Manager

Denhams Pty. Ltd.
MARYBOROUGH, Q.

we are able to check the amplifica-
tion of each valve as we go along.
There should be a definite gain be-
tween grid and plate of each valve.

To Check the Detector and Audio
Sections

Set the probe switch to position B.
Place the probe on the grid of the

Circuit diagram of the Signal Tracer.

detector, then on the plate of the de-
tector. There should be a definite gain
here. No signal, or very weak signal,
at the plate of the detector usually
denotes open circuit plate load resis-
tor. From here move the probe to the
grid of the output valve or driver.
Distortion here usually means a short-
circuited coupling condenser. Now
move the probe to switch contact C.
Place the probe on the grid of output
valve and then to the plate. There’
should be a considerable amount, of
gain in volume here.

To Check for Noise, Hum or
Motorboating in Power Supply
or Audio Section '

It is merely necessary to apply the'
probe on any part of the supply lines.
Any filter condensers or H.T. chokes
th~t are faulty can then be located in
this way. If it appears to be an open
circuit or dried-up condenser, move
the probe to contact F, still holding
the probe at the offending position.
This contact introduces an extra filter
condenser, the same as contacts H and
I are merely resistors to be used in
similar way. Cathode bias resistors
and grid resistors may be checked
with these two contacts. Open circuit
or dried-up cathode condensers can be
checked with contact G. Screen con-
densers, A.V.C. condensers, and most

\4

ouTPUT
METER
o C.R.0.

I

2

il

" PROBE
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All the Parts for the
SIGNAL TRACER

Yaull find the ‘‘Signal Tracer,” properly
constonated, will be one of the most impor-
tant testing instruments in your laboratory.
Naturally, you’ll need first-quality com-
ponents to ensure success, and there's no
mare satisfactary way af obtaining them
than to purchase fram John Martin Pty. Ltd.
“The Friendly Wholesale House,” as one of
N.S.W.’s largest distributors, is in a position
to offer yau the lawest prices in the State,
combined with same-day postal service. Get
a price fram Jahn Martin on your require-
ments without further delay — na obliga-
tion, of caurse.

JONMAR xirsers

You’ll smaath out a lot of difficnlties if you construct

your ’Signal Tracer’” fram a Janmar Kitset,

ed standard of kitset superiority. Thousands of Jonmar

SIMPLIFY YOUR SERVICING TROUBLES

with the

|

SIGNAL TRACER-

The Friendily Wholesale House
For Everything Radio and
Electrical

Viking A.C.-aperated Refrigerators

o *®

E.-T.C. Vacuum

Cleaners ® Conduit and Conduit Fittings ® Ring-Grip Electrical
Accessories ® Packard “’Safe-as-a-Telephone’’ Electric Shavers
® Jonmar Electric Toasters, lrons, Jugs, Immersion Heaters ®

Everecady Batteries and Flashlights ® Hallstrom Kerosene-
operated Refrigerators ® Aijrzone Filters ® Emmco Headphones
® Henderson Power Transformers ® Radiola, Airzone, H.M.V.
Radio Receivers ® C.M.A. Wires and Cables ® Hecla Electrical
Appliances ® Steel Chassis ® Pick-ups.

We stock: Britannic, Crown and R.C.S. Coil Units, Intermedi-
ates, etc. — EFCO, Crown and R.C.S. Dials — E.T.C. Yaxley ‘
Switches and Potentiometers — E.T.C. Solar Capacitors —-
1.R.C. Resistors, metallised and power types — Ken-Rad, “The
Fine Valves of Radio’’— Radiotron, Philips or Mullard Valves ’

— Rola Speakers.
R”l& mended by leading radio
£ technicians for sterling per-
formance and maximum reliability. You can’t do better
than specify the same speaker.

“The World’s Finest Sound
Reproducers’’ are recom-

the accept-

Kitsets have given satisfactian because — 3 The slogan,

(1) Components are completely matched and care- You can rely
fully tested before packing. on Raymart,” is |

(2) Standard brand components are used thraughout. not merely a [

(3) Each kitset is complete to the last piece of wire, - catchword, but
lug and screw. o proven fact. Scientific design, perfected constructian |

(4) Same-day mail order service. ond completeness of range are Raymart features. Price

(5) Lowest prices in the State. list on application.

Telephone: Telegrams:

BW 3109 (3 lines)

!

‘Jonmar,’” Sydney

116-118 CLARENCE STREET

RADIO € ELECTRICAL

SUPPLIES

SYDNEY

Page 8
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SIGNAL TRACER (Continued)

other by-pass condensers can be
checked with contact E.

To Check the A.V.C. Circuit

Turn switch to Contact D and apply
the probe anywhere on the A.V.C. line,
Then, by rotating the dial of the re-
ceiver being tested, we can tell
whether the A.V.C. is functioning or
not. The A.V.C. voltage to each grid
may be checked by watching the 6ES5
in the tracer. It should perform as a
normal magic eye. The 6E5 may also
be used as an output indicator by
applying the probe to the diodes of
a receiver being aligned. The eye may
be adjusted by the R.F. gain control.
Maximum deflection indicates maxi-
mum signal in the 6E5.

Testing Oscillator Section

To see whether the valve is oscil-
lating or not it is only necessary to
apply the probe to the oscillator grid.
If the eye of the 6E5 valve in the
signal tracer closes, it is a definite
indication that the oscillator is func-
tioning; if it does not close, check the
oscillator circuit and locate the cause.
Also, by applying the probe to the os-
cillator grid of the converter or oscil-
lator valve and rotating the tuning
condenser, the efficiency of the oscil-
lator circuit can be checked. If the
eye closes, the oscillator is function-
ing O.K. and, by adjusting the signal
tracer gain control to the point where
the eye almost closes and turning the
tuning dial across the whole band of
the receiver, it can be noticed how

Probe can then be used for testing
oltages on any part of the receiver,

The negative lead from the meter
should be connected to earth or used
as required. No attempt is made to
describe this volt-ohm-milliammeter
as most servicemen are familiar with
these instruments and how to build
them. Also included is a V.T. volt- .
meter in conjunction with the volt
ohmmeter using the same meter, al-
though in the signal tracer itself
there is a simple V.T. voltmeter in the
6E5 magic eye valve.

To operate the signal tracer as a
radio, turn the attenuator switch to
the radio contact.

If desired, this tracing system can
be reversed. By this I mean instead
of picking up the signal from the re-
ceiver being tested the signal is taken
from the signal tracer, which is now
operating as a radio receiver.

First switch off the speaker on the
signal tracer. Turn switch to contact
C, and there is available a satisfac-
tory signal to apply to any audio cir-
cuit. Using this method, start at the
plate of the output valve, then to the
grid, and on to the plate of *-~ first

(Continued on page 38)

THERE'S AN

efficiently the oscillator is working.

Dead spots can thus be found, paf— CHASSIS

ticularly on short waves. %

Contact J connects the probe to the s v For Every

ohras. volts, mills, output meter, etc.,| A pnotograph of the wiring of the Signal Rodio Circuit

which is built in as a separate unit. Tracer.
Heve you heard
Amplion Diphonic

8E13 8in.
sure of the best results!

8EI3 for the “SIGNAL TRACER”

For the ‘’Signol Trocer’” use the Amplion
Electro Loud-speoker and be

Greater power-handling capacity.
& led insuloted T ¢

Sound System?

The superb reproduc-
tion of the Amplion
Diphonic System is a
result of the scientific
Filter - type Dividing
Networks, coupled to
speciol speakers of
unequalled response.
Suitable for fine
radia, phono rodio or
small auditoriums
with outputs of up to
15 watts. Write for
Diphonic Data, olso
Publication 88C and

Ov
Electrically welded.

SET3 -~ o *

4-ohms Vaice Coil for high fidelity.
® Extended freg resp
Completely dust-pr’oofed back and frant.

If it’s not Electrically Welded, it's not on Amplioﬁ

AMPLION (Bust) Pty. Ltd.

free.
=2 3
£1/17/9 Ask for
Amplion —
it sounds
382 KENT ST. Better!
SYDNEY

88D — free ond post
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FROM the High Fidelity G12.PM. above — a speaker
weighing more than 22 Ibs.— to the little K5, a
mere handful of 18 ozs., Rola provides a complete
range of the world’s finest Loud Speakers.
G12.PM., the giant of all permanent magnet speakers,
has a magnet which weighs 4% Ibs. (72 ozs.). This
true High Fidelity speaker reproduces flawlessly from
50 to 7500 cycles, and is admirably suited to public
address and home radio.
In size, K5 is the smallest of electro~-dynemic speakers
but it far out-performs many larger types. It is ideal
for your PERSONAL radio. I

VAR
ROLA g

lOUD%PﬁKERS

THE BEST SETS USE ROLA LOUB SPEAKERS
THE ROLA COMPANY (AUST.) PTY. LTD. THE BOULEVARD, RICHMOND, VICTORIA
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THE SIMPLEST FIVE-VALVER

Designed to use the fewest

components, this modern

version of the old T.R.F.

type of receiver offers re-

markable value in perform-
ance.

*

radio history we find that the
most popular type of set in
vogue from 1930 to 1933 was the
design which used two stages of
tuned radio frequency, a screen-grid
detector and a pentode output valve.
Sets of this type gave reasonably
good selectivity and sensitivity and
were particularly reliable and trouble
free in service. As the years went by
they were forced off the market by
the introduction of superhets, which,
although capable of bringing in a
greater number of stations, did not
have anywhere near the same tone
and general sweetness of operation.

) GOING back through the years of

Early superhets were often in dis-
favour on account of their hissing

ABOVE: A front view of the completed chassis. BELOW: A rear view, showing the layout.

background and poor tone, but as
these defects received attention, so the
superhet won the battle.

The Australasion Radio Warld, September, 1941

But it should never be forgotten
that the old t.r.f. sets had a charm
of their own. It was brought back to
us very strongly quite recently when
we had occasion to service one of
these old-timers. It had done eight
vears of running, day and night, and
it was only a matter of replacing one
of the electrolytic condensers and she
was as good as new again. The per-
formance was so surprisingly good in
fact that the idea was born to try a
similar design of set, but using the
latest types of valves, the latest in
high-efficiency coils and other com-
ponents.

On completion this set proved to be
a most attractive set in many ways,
and so we offer a full description of
the set and circuit for what it is
worth,

Performance

It should be noted right from the
outset that as regards selectivity and
sensitivity this set will not hold its
own with a modern superhet, but on
the other hand it is capable of giving
noticeably better tone than the aver-
age superhet, with quite a handy
amount of general performance.
Tested at Bondi, we found not the
slightest difficulty in separating all
the local stations and bringing in a
be heard from the speaker of the set

Page 11



Vc]wes kau lce
Test”

" ONCE A YEAR

Atmospheric changes affect seal.
Coating burns off filament
Vacuum declines with age
Vibration upsets balance.

Heat injures insulation.

Gases upset stability.

Tiny grid wires warp.

Joints are strained.

REVALVE WITH

RADIOTRON

AUSTRALIAN MADE . . . ALWAYS AVAILABLE

AMALGAMATED WIRELESS (A/SIA)
SYDNEY and MELBOURNE

AUSTRALIAN GENERAL ELECTRIC PROPRIETARY LTD.
SYDNEY, MELBOURNE, BRISBANE, ADELAIDE and HOBART

LTD.

Advertisement of Amalgamated Wireless Valve Co. Pty. Ltd.

SIMPLEST FIVE (Continued)

dozen of the interstate stations. The
absence of acute selectivity makes the
tuning knob much nicer to handle, and
the stations seem to sneak into their
places on the dial.

Looking over the finished set we
find that the number of components
used is remarkably small, and we have
not the slightest hesitation in claim-
ing it to be the simplest five-valve
receiver that can be built.

The Circuit

The circuit design is based directly
on a circuit which was extremely
popular about nine years ago. In fact,
a similar circuit was used by a small
radio factory which started out in
those days. Mainly on account of the
trouble-free performance and the good
tone of the sets which they made to

SIMPLEST FIVE-VALVER — Parts List

1—Base, size 14 x 7” x 3” (Arcadian).

t—Power transformer (8 ma.).

3—Coils (Crown, Radiokes, R.C.S., Britannic).

t—3-gang tuning d (Stromberg
Carlson).

1—Dia} to suit (Radiokes, R.C.S., Crown).

CONDENSERS:

1—25 mfd. 25v. electrolytic (T.C.C.}.

2—8 mfd. 500v. electrolytics (T.C.C.).

3-—.5 mfd. tubular paper condensers (T.C.C.).

t—.1 mfd. tubular paper condenser (T.C.C.).

1—.001 mfd. mica condenser (T.C.C.).

RESISTORS:
l—Z(l)(:‘ gl):m wire-wound to carry 100 ma.
(1.R.C.).

2—10,000 ohm t-watt type (I.R.C.).

t—.1 megohm 1-watt (I.R.C.).

1—.25 meg. 1-watt (1.R.C.).

1—.5 meg. t-watt (L.R.C.).

1—15,000 ohm potentiometer (R.C.S.).

VALVES:

1—6J7G, 2—6U7G, 1—6V6G, 1--—-5Y3G.
Sockets: 5—octal, 1—UX, 3—cans.

SPEAKER:
To suit 6Y6G, with 2,000 ohm field (Rola,
Amplion) .

SUNDRIES:
Knobs, screws, hook-up wire, flex, soider
lugs, dial lights, cap clips, etc.

this circuit they gained great popu-
larity, and to-day their factory is one
of the leading organisations in the
radio trade. We had better not men-
tion names.

The Components

The coils used are of the same type
as designed for superhet operation,
but of course the kit is made up
differently, consisting of one aerial coil
and two radio frequency transformers.

These coils are fairly closely
coupled, compared to the coils used in
the sets of years ago, giving much
greater gain. This increased gain
tends to make the set a trifle un-
stable unless fairly large by-pass con-
densers are used, and we found a
tendency to a peculiar form of motor-
boating when we first put the set to-
gether with conventional by-pass con-
densers of .1 mfd. capacity. Replacing
with condensers of a slightly larger
capacity, we found that the stability

Page 12
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was obtained, without impairing the - ————
gain.

Assembly

Generally speaking, the construction
of this set is also in keeping with the
title of “Simplest,” but there is one
point worth noting. This is in regard
to the mounting of the first electro-
lytic condenser. Owing to the use of
back biassing for the output valve, it
becomes necessary for the negative
side of this condenser, which is the
can, to be insulated from earth. This
is arranged by using the insulating
washers which will be supplied free
of charge with the condenser on re-
quest. With some kinds of condensers
there are two leads coming from the
condenser, one black and the other
red. With condensers of this type the
matter of insulating is simple, as the SIMPLEST FIVE
black lead is the negative. T.R.F. Receiver

Designed by
Wiring A. G. Hull {tﬂ

Having assembled the main com-
ponents on to the base, the first step Ac Power
in the wiring is to connect up the
heaters to the 6.3-volt winding. All|first r.f. valve, or at one of the valve |used to connect up to the first electro-
the valves, except the rectifier, of sockets up at that end of the set. lytic condenser as is used to connect
course, can be wired to the one 63'i The filaments of the rectifier are |up the high tension supply to the
volt supply, one side of the wiring wired to the 5-volt supply, and care |speaker field socket pin.
being earthed at the socket of theis taken to note that the same side is| All the main wiring can be done by

2\

k

Sp@Cify ¢ o o ”%%/
G ////////////

L NN

i\\

YES, we con supply all

matched parts for the RyL£5 THE Rapro WAVES~
“SIGNAL TRACER” fOT :
described in this issue, from —_ e\
the outstanding “‘Britannic’’ yOuT

BK1 Kit to the ready-drilled

Chassis. “SIGNAL TRACER”

MAGRATH'S are also Agents for:

MARQUIS RADIO PRODUCTS — W.W. Patentiometers, Knobs, Cail
Formers, etc.

UNIVERSITY TEST EQUIPMENT — Oscillators, Voitahmeters, etc.
AEGIS — Power Tronsformers, Chassis and a complete range of quolity

Kitsets.
AMPLE STOCKS AVAILABLE

J. H. MAGRATH PTY. LTD.

208 LITTLE LONSDALE STREET, MELBOURNE, C.1
Phone: Central 3688-4414
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Service is as service does . . .

and if service DOES give a customer entire satisfaction, then it [S
service. Real service.

Naturally it is your aim to make your repair facilities as adequate and as
efficient as possible . . . in other words, to inspire the complete confidence
| of your customers. But no matter how well equipped your service section
| may be, no matter what degree of technical skill you can bring to bear on
radio problems — you cannot do a 100% service job unless you replace
worn-out valves with Philips.

Philips valves, made in a modern Sydney factory to the world’s highest

standards of efficiency, are giving unexcelled performance in thousands of

anan receivers throughout the Commonwealth, because the public, educated by

Philips advertising over many years, know the importance of thoroughly

REPLACE reliable valves in any set. You’ll get more profit from your service work and
WITH valve replacement sales if you pin your faith on Philips valves.

THERE IS A PHILIPS VALVE FOR EVERY SOCKET OF EVERY RECEIVER

Page 14 The Australasion Radio World, September, 1941



SIMPLEST FIVE (Continued)

paying attention to the picture dia-
gram which shows it all in detail.

Alignment

Unlike the superhet, the alignment
procedure of a tuned radio frequency
type of receiver is remarkably simple,
and consists merely of tuaing in a
station about the middle of the dial
and setting the gang trimmer screws
to give maximum volume for any
given setting of the voiume control.
During the process the volume con-
trol should be retarded to keep the
volume level at a whisper as it is
easier to detect changes in volume
level when it is at low strength.

Actually this does not give us per-
fect alignment at all settings of the
dial, and in cases it may be found
worthwhile to fit a small midget con-
denser across the aerial tuning sec-
tion, so that it can be adjusted as
part of the tuning-in process. This
will then allow the loading effect of
the aerial to be compensated by
manual trimming. With a fairly short
aerial, however, the loading effect is
not considerable, and the general
broadness of the set’s tuning makes it
hardly noticeable.

Inverse Feedback

No inverse feedback is shown in our
design and the tone is quite good
without it in this particular rig.
Those who desire to incorporate feed-
back, however, can do so quite easily
by running a 1-megohm resistor from
the plate of the output valve 6V6G to
the plate of the detector valve 6J7G.
This provides a simple form of in-
verse feedback which is quite effective.

The Volume Control

One of the minor difficulties with
all t.r.f. sets is the matter of obtain-
ing effective volume control. It is not
easy to arrange automatic volume con-
trol on the r.f. end of the set and
use a manual control on the audio end,
as is standard practice with modern
superhets.

The manual control on the r.f. end

o ¥
1/0.000

Picture diogrom

is O.K. as far as it goes, but not in
one or two difficult locations, where
trouble may be experienced in stop-
ping the power from a nearby trans-
mitter.

[
SIS MEMSMENZNENZ BIEHNSHE M=

Designed and described
by
A. G. HULL

when a large outdoor aerial is used.
In our circuit we use a simple series

resistor for the screen feed and a

15,000 ohm wire-wound potentiometer

Photograph of the wiring.

The Australasian

This is especially noticeablef

of the wiring.

to operate as a volume control by
varying the bias on the r.f. valves.
This is reasonably effective for all
normal uses, and is the simplest ar-
rangement. In cases where trouble is
experienced it may be found desirable
to feed the screens from a voltage
divider formed by running two 25,000
ohm resistors in series from the high
tension to the cathodes, taking the
screen current from the junction of
these two resistors. This arrange-
ment, although a little more compli-
cated, provides a bleed current for the
volume control potentiometer, thereby
making it more effective in action.

Tone Control

Due to the wide band of frequencies
‘passed _by the comparatively broad
tuning circuits the tone of the t.r.f. set
tends to appear a little high-pitched,
especially after the ear has bhecome
accustomed to the tone of ordinary
commercial receivers. To some people
this improved high note response will
be welcomed as giving improved
prealism and making speech much
clearer and easier to follow. On the
other hand there may be those who
will prefer to tone it down a bit.
This is easily accomplished by fitting
a .01 mfd. condenser across the
speaker terminals. If this is a little
too severe, a capacity of .005 mfd.
may be found to be more to taste.

Radio World, September, 1941
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EIMAC EQUIPPED
BRAZILIAN ARMY STATION

Vacuum Tank
Condensers

imac 750T

Pair of Eimac

250T"s
Eimac RX 21

Rectifier

With a single 750T in the final stage and a pair of
250T"s as modulators this station puts 1200 watts on
the antenna. Operated by remote control on four fre-
quencies using phone, CW and ICW.

The transmitter was constructed by Maya Rebello
& Comp. of Rio de Janeiro and employs Eimac RX 21
rectifier tubes as well as Eimac vacuum tank condens-
ers in the final circiit. The design and construction
does credit to its makers and the use of Eimac Tubesin
the most important sockets is convincing evidence of
their superiority and position in the world of radio.

Follow the Leaders to L 4

/ﬂlﬂfs

s Export Agents:

FRAZAR & CO,, L1D.
301 Clay St., San Francisco, California, U.S.A. « Cable “Frazar™

Photos from top to bottom show a rear view .of trans

mitter, the remote control anda[ron! view of the trans-

mitter constructed by Maya Rebello & Comp. of Rio de
Janeiro for the Brazilian army

Expart Agents: Frozor & Co., L1d,, 301 Cloy Street, San Francisco, Colifornio, U. 5. A.
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WHAT S.W. LISTENERS ASK THE B.B.C.

What is the difference between
frequency and wavelength?

Wireless waves have frequently
been compared with the waves set up
in a pond when a stone is thrown into
it. If the listener imagines he is
stationed somewhere in the pond
these waves will pass him with a cer-
tain regularity. This regularity is de-
termined first by the speed with which
the waves travel outwards and, sec-
ondly, on the separation between the
successive wave crests.

So it is with wireless waves. They
occur in the abstract substance known
as the ether, which permeates solid
objects as well as the atmosphere, and
travel outwards from the transmitting
station just as do the waves in the
pond. The speed with which they
travel is the same as the speed of
light— 186,000 miles a second.

It will be seen, then, that there is
a fixed relationship between the fre-
quency of the waves — that is, the
number of wave crests passing a fixed
point every second — and the wave-
length — that is, the distance between
the wave crests. The frequency of
short-waves is usually referred to in
units of a million cycles per second,
expressed “Mc/s,” and the wave-
length is usually measured in metres.
The wavelength in metres is equal to
the figure 300 divided by the fre-
quency in Mc/s. Thus a wavelength
of 30 metres is equivalent to a fre-
quency of 10 Mec/s. It is immaterial,
therefore, whether a transmission is
referred to in metres or Mc/s, since
they both mean the same thing.

Why are the wavelengths used in
the overseas transmissions constantly
altered?

No doubt at some time or other
every overseas listener to B.B.C. pro-
grammes has wondered why the
transmissions he receives are some-
times on one wavelength and some-
times on another. For example, a
listener in South Africa, according to
the B.B.C.’s current schedule, will re-
ceive a service on the 31m. band be-
tween 0457 and 0700 G.M.T., on the
19m. band between 0630 and 1000, on
the 13m. band between 10556 and 1330,
and on the 16m, band between 1345
and 1630, and so on. Surely, it is
argued, it would be much more con-
venient if one of these bands were
chosen to cover the whole period ?

Probably every questioner realises
that long-distance transmission is
made possible only by the reflection of
the waves in a region of the upper
atmosphere known as the iohosphere.
Unfortunately, however, the iono-
sphere is not very accommodating in
the manner in which it deals with the

By every overseos moil the B.B.C.
Engineering Division receives re-
quests for informotion and advice
from listeners to the British short-
wave broadcasts. In this article,
speciolly prepared for the use of
the overseas Press, the Engineering
Division onswers some of the
questions most commonly asked.

waves. At some times of the day it
will allow certain waves to pass right
through it, while at other times these
very same waves will be so badly
absorbed that they will never reach
their destination. Therefore, there is
a certain optimum wavelength that

Why stake your reputation on
unknown or doubtful resistors?
It's easy to be safe — sure —

right. Use only IRC Type BT
Insulated Metallized Resistors —
insulated from end to end —
always dependable and definitely
superior in such essential charac-
teristics as stability, low noise
level, low voltage coefficient,

can be used at any time. This opti-
mum wavelength varies in a most
complex manner, being much lower,
for example, at night than it is in the
day, altering with the seasong of the
year, and generally reacting to var-
ious other conditions.

Hence, if the B.B.C. were to trans-
mit their programmes on one wave-
length, only at certain times of the
day could they be received at any one
place. By altering the wavelength as
the day advances, there is a much
greater chance of maintaining a reli-
able service,

How does the broadcaster know
when to change his wavelength?

As has been explained, the opti-

mechanical strength and mois-
ture protection — and branded
at the factory with the resistance
value, type, colour-coding and
the well-known IRC trade mark.
IRC Resistors will insure Yyou
against trouble and safeguard
your reputation. They work for
you, not against you. They stay
put.

WRITE FOR IRC RESISTOR CATALOGUE

9d.

Type BT, w. ...
2/-

Tvpe BT, 2w, ..................

SOLE AGENTS TOR AUSTRAL

Wm. J

BRADBURY HOUSE,
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.McLELLAN &

Type BT, 1w. .
Type F, 3w.

PHONE BW 2385

GO,

55 YORK STREET.SYDNEY
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for

town, and in a hurry.

Mew South Wales: Stondard Telephones
& Cables Pty. Ltd., 252-274 Boteny
Road, Alexandrio.

Standard Telephones & Cables Pty. Ltd.,
71 Magellan Street, Li ..

S.T.C. Redio Sales aond Service,
Hunter Street, Newcastle.

389

YOU DON’T SEE
THE BUTCHER

APPENDICITIS

Certainly not. You want the best specialist in
In much the same way
the radio serviceman who knows refuses to re-
place worn-out valves in a sick radio with “’bar-
gain’’ valves of unknown make. Expert radio
technicians the world over know that the best
are no dearer . . . that Brimar British-made
valves as used in the radio equipment of the
“Queen Mary” and "“Queen Elizabeth’ are the
best possible selection for any radio.

BRIMAR

BRITISH MADE VALVES

BRIMAR DISTRIBUTORS :

Queensland: Tracksom Bros. Pty. Ltd.,
157-9 Elizabeth St., Brisbane.

Yictoria: Noyes Bros. { Melbourne)
597-603 Lonsdale St., Melbourne.

Standard Telephones & Caobles Pty. Ltd.,
Bourke Street, Melbourne.

Waestern A lia: M. J. Bat
Miliigen Street, Perth.

Led.,

Ltd.,

% Because of their definitely non-microphonic properties, BRIMAR
valves are especially suitable for portable radios.

% Your nearest BRIMAR Distributor has ample stocks, and can
assure you prompt delivery.

Tasmanio: W. & G. Genders Pty. Ltd., 69
Liverpoo! Street, Hobart, ond 53
Cameron Street, Launceston.

South Austrolia: Rodio Wholesalers Ltd.,
31 Rundle Street, Adeloide.

New Zealand: Standord Telephones &
Cables Pty. Ltd., Trojon House, Man-
ners Street, Wellingtan.

mum wavelength depends on con-
ditions in the ionosphere. It also de-
pends on the distance that the re-
ceiver is from the transmitter — so
the waves may reach the receiver in
a single “hop,” that is, after being
reflected by the ionosphere only once
or they may go round the world in a
series of “hops,” that is, with success-
ive reflections from the ionosphere to
the earth and back again.

As the result of recent investiga-
tions of the ionosphere, it is now
known with some accuracy what the
state of the ionosphere is at various
.times of the day in various seasons of
the year and at various latitudes. In
general, where there is sunlight, the
ionosphere is capable of reflecting
shorter waves than where there is
darkness. By knowing where we want
to direct our transmissions, therefore,

and by determining the number of
“hops” required to get there, we can
fix the places where the waves will be
reflected from the ionosphere. By
consulting various graphs, we can
then obtain a very good idea of what
the optimum wavelength will be.

This optimum wavelength is only
a guess at what the average should be,
and on some days will give better
transmission conditions than on others.
These variations are caused by ran-
dom effects that cannot be predicted
as yet, and so there are occasions
when the B.B.C. transmissions are im-
perfectly received. It is hoped that
as our knowledge of the behaviour in-
creases, the frequency of the “bad
days” will get less and less.

Why not increase power to give a
better service?

Theoretically, of course, there is no

reason why the power of a transmit-
ter should not be put up indefinitely,
but it will be remembered that, in
order to double the signal the listener
receives, it is necessary to increase
the power at the transmitter four
times. Such a power-increase makes
little difference in the cost of operat-
ing the transmitting station when the
total power is small, but increases it
a great deal when the region of high
powers is reached. Which, inciden-
tally, explains why this method of in-
creasing the signal strength at the
receiver is sometimes referred to as
“gilt-edged.”

A much cheaper method of giving
a good signal at a particular place is
to design the transmitter’s signal so
that the available energy can be
directed in the best direction. This,
of course, gives an increase of signal

Page 18
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in one place at the expense of the
signal at another, but it is usually
found that this causes little difficulty
owing to the fact that one area will
require a programme either at a dif-
ferent time or in a different language,
or on a different wavelength in any
event. The listener himself can
achieve quite a considerable improve-
ment by putting up a similar—
though necessarily simpler — aerial,
which will receive best from the direc-
tion in which the transmitter lies.
Information on this subject is con-
tained in a booklet entitled “Receiv-
ing the B.B.C. Overseas Services”
available from the B.B.C.

How are the directions for trans-
mission chosen?

The problem of choosing the direc-
tion for the shortest route between
two places in the world is not so
simple as it might appear. If the
reader considers a map of the world
of the familiar type — that is, Merca-
tor’s Projection — and makes a casual
estimate of the shortest path between
London and, say, North Island, New
New Zealand, he will probably con-
clude that the path would go over
Arabia, India and Australia. Actually,
however, the shortest path goes from
London over Norway and nearly over
the North Pole!

A special map has been prepared
that shows the direction of this short-
est path — or, as it is called, Great
Circle Path — from London to any-
where in the world. The map takes
the form of a circle centred upon Lon-
don, the circumference of the circle
really representing the Antipodes. A
straight line drawn on this map is
then the Great Circle route and the
route which the wireless waves will
take, and it gives at once the bearing
from north on which the aerial must
be erected.

The aerials actually used for the
B.B.C. Overseas Service are designed
to transmit over a fairly wide beam
so that the area covered is not too
restricted, while at the same time
giving an improvement over an omni-
directional aerial in the matter of
signal strength. The centre line of
the beam 1is chosen to fall on any
important areas lying in the area
concerned.

Why are the Empire programmes
not continuous?

The reason for the gaps that divide
the four transmission-periods in the
B.B.C. Empire Service is to enable the
engineers to adjust the transmitters
and other apparatus to the various
wavelengths which are required to
take the service to the various parts
of the globe. In a wireless set a
change of wavelength is achieved
merely by turning a switch or ad-

ing handled, such simple switching de-
vices are quite out of the question —
the various functions must be carried
out separately, and may involve quite
considerable manual labour. As an
example, a simple tuned-circuit in a
wireless receiver may occupy a space
about the size of a jam jar, whereas
in a transmitter the same circuit
would have to be housed on a truck
about the size of a bath chair.

Not only must the circuits in the
transmitter be altered every time the
wavelength is changed, but the aerials
themselves must be switched over.
This often involves switching pro-
cesses some distance from the trans-
mitter itself — as much as a quarter
of a mile perhaps — and the engineer
on duty must travel this distance to
perform the operation. In addition,
switching arrangements and marshzll-

ing of artists and so on must take
place at the programme source, and
the co-ordinating of all these functions
makes short breaks in the programme
inevitable.

Why does the wavelength wander?

Sometimes listeners tell the B.B.C.
that a wavelength on which its over-
seas transmitters are working is apt
to wander. They say that when the
set has been accurately tuned, the
wanted station fades out and a neigh-
bouring station comes in.

The accuracy of the observation is
not challenged, but its cause is cer-
tainly not the fault of the transmit-
ter. The signal a listener tunes in is
the result of the combination of the
waves received from the distant
transmitter and similar  waves
generated in his own receiver.

justing a knob, but in a short-wave
transmitter, where much power is be-
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Presenting THE NEW
UNIVERSITY MULTIMETERS

The last word for refinement, quality and efficiency, in multimeters.
Note, you can obtain them in kit form, ready to build yourself, or
completely wired and calibrated.

RANGES — D.C. valts: 0-10, 0-50, 0-250, 0-1,000. D.C. Milliamps:
0-1, 0-10, 0-50, 0-250. A.C. and autput valts: 0-10, 0-50, 0-250,
0-1,000. Ohms: 0-500, 0-50,000, 0-500,000.

PRICES: D.C. Kit of parts, £5/15/-. D.C. Wired end Tested, £6/2/6;
A.C.-D.C. Kit of parts, £7/19/6; A.C.-D.C. Wired and Tested, £8/7/6.
(Plus Sales Tax and Pastage)

FOR ALL SERVICEMEN’S SUPPLIES

RADIO EQUIPMENT PTY. LTD.

E.S. & A. BANK BUILDINGS - - - BROADWAY, SYDNEY
Write NOW far prices, descriptive Interoture, and details af any test
equipment, radia replacement parts and kit sets.

Vie. Distributors: J. H. Magrath Pty. Ltd., 208 Little Lonsdale St., Melb.




Mullard

42 .. “HAS AMAZING PUNCH"'

Says A. E. READ, B.Sc., in a test report on the Mullardette
Model 42 4-valve A.C. Broadcast midget mantel shown below.
He writes: *’. . . to pack a 4-valve receiver into a tiny bakelite
cabinet measuring only 10" x 61" x 5" is in itself a fine
achievement. But it becomes nothing short of remarkable when
the resulting receiver has the amazing punch and good tone
given by the 42 . . .”

MANTEL AND TABLE MODELS

42—4V. A.C. Broadcast {Walnut) . . £12 19 6

(Extra for lvory or Green) 1 1 6
61—5Y. Dual-wave .................. R 22 19 6
63—5V. A.C. Dual-wave ... ............. 1913 0
64—5V. A.C./D.C. Dual-wave ......... 249 1 0
65—A4V. A.C. Dual-wave ..... . L ATRARII9N 16
66—4V. Battery Dual-wave ... 25 17 6
66—4V. Vibrator Dual-wave ... .. 31 3 0
67—>5V. Battery Dual-wave ... ... _—_ 3210 O
67—5V. Vibrator Dual-wave ... ............ 37 15 6

(Subject to alteration without notice)

CONSOLE MODELS
ALSO AVAILABLE
{Mullazd

=) Mullard

“RADIO axo RADIO VALVES

“For the Empires Millions”

MULLARD-AUSTRALIA PTY. LTD., 367-371 Kent Street, Sydney.

Page 20

MANTEL |

Inset left: A. E. READ, B.Sc., whose test reports Inset
on the Mullard Mantel Models 42 and 63 are ports
quoted below, was Editor for three years of the quote
”N.Z. Radio Times” and other technical publica- Editon

tions (1933-36), then Managing Editor of “The and
Australasian Radic World” for four years. Austr

G:3..." A MAGNIFICENF
PERFORMER" :::::

Wave Receiver illustrated below. He writes: “’Both
excellent, while tone is particularly good . . . can bs

fo anyone wanting the best possible radio value for

G5, .“MORE STATIONS P
OUTLAY” 4

illustrated above. He writes: ““Once over the dg
opinion that this little set has the most remarka%
stations with ease. On the broadcast band, the gerfes
ond man-made static was the only limitation to d
the weaker overseas stations came through with o
classed as uncanny. . . . This Mullord job can he
receiver using an extra valve. . . . The nett result i
stations per pound outlay than any ofher receive
these columns.”’

(NOTE: Other Mullard Models available in the cabinet
Model 66 — 4-valve dual-waver for both 2-volt battery opei
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R AD I ﬂ S Acelaimed by
leading radio experits

orts on the Mullard models 65 and 67 are €6
ioted below, was for ten years Technical AN EXCEPTI NALI-
litor and Editor of ““Wireless Weekly”’ a8

id is at present the publisher of "The

ustralasian Radio World.” 7
RE E VER Says ALAN H. GRAHAM, for years Short-
"Radio  World,"”

wave Editor of and
a leading Australian authority on short-wave reception. He writes: ‘‘During a

ALI- ROUND period of approximately one month one of the latest Mullard receivers — the
= CONSOLETTE Model 61 — has been subjected to a series of exhaustive tests on
both short-wave and broadcast bands, and at the end of this period the writer

. E. READ, B.Sc., regarding the has not the slightest hesitation in recommending the Mullard 61 as an exception-
Wd Model 63 a.c. 5-valve Dual- ally fine receiver — thoroughly efficient from the point of view of DX, of hand-
oth sensitivity and selectivity are some appearance and possessing tonal qualities not often found in table model

. receivers.

' be ref:ommended without reserve “In all tests on the short-waves, the Mullard 61 proved outstandingly satis-
or their money.”’ factory in sensitivity and selectivity on all bands .. . . On the broadcast band, the

Mullard 61 more than measures up to any dual-wave receiver we have heard,
giving remarkable reception results. Practically all the Australian and New
Zealand stations were Jlogged nightly, and in addition numerous overseas
stations in the East and in Europe.”’

1] "
Says A. G. HULL, re-
.. ferring to the Mullard

5-valve Dual-wave de luxe table model type 67 (for battery and vibrator opera-
tion). He writes: “The Mullard model 67 is a battery set in a million. It gives
extreme sensitivity and selectivity, yet is not at all extravagant, either in initial
cost or upkeep.”’

(NOTE: Other Mullard model available in the de luxe cabinet shown beléw is the Model 64
5-valve Dual-wave a.c./d.c. Receiver. Also the 67 reviewed above is available both for
2-volt battery or 6-volt vibrator operation.)

PER POUND

HULL of the Mullard Mode!
|I§ a.c. Dual-wave table model
igl was enough to confirm the

knack of bringing in distant
neral noise level of atmospherics
> distance. On the short-waves
v a clarity which could only be
hold its own with the average
t is a receiver which gives more
iver we have ever reviewed in

Lo —_— o

2 -

inet illustrated above comprise the
speration and 6-volt vibrator power.)
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Shortwave /eview

NOTES FROM MY DIARY

| metre band will behave from now on-

I am very grateful to all those who
sent me telegrams, letters and ’phone
messages re XCDN or XVDM. Pres-
sure of work, combined with three
days in bed with laryngitis —to
cap all —a move into another flat,
have made it impossible for me to
answer all letters.

It is pleasing that so many are on
the alert and notice quickly a new
station, but what appeals to me most
is the desire to make their discovery
known. This is the co-operative spirit
these pages have always fostered.

Don’t forget the station will be
pleased to receive your report. They
are most anxious to know how far
and in what direction their signals are |
going and the strength at which they
are heard. If you want a verification,
get in early, as often when a station

wards of an evening and also the 16
shortly. At my location 31 metres are

getting very wobbly in the forenoon, |

25 being fairly reliable, while some of
the 19 laddies are good.

Heard the male announcer from
Radio Saigon (25.47m) the other night
say, “I am afraid there will not be
much news to-night, not that there is
no news from the world, but —— is
absent, and 1 will have to read the
news, and I must ask you to pardon
my poor English.” He, however, made
a jolly good job of it.

KGEI, ’Frisco, 81.02m, gives ex-
tracts from “Time” magazine from
12.30 a.m. to 1 a.m. on Saturdays. But
if you find this hour inconvenient, one
of the Sydney Sunday papers may
oblige.

One of the surprises of the week

CONDUCTED BY
L. J. KEAST

jnow feel reasonably sure that the 19- | of the 25-metre band — XOGY, which

is not te be confused with XGOY,
Using mostly Chinese, they give call-
sign in English when closing at 12.30
a.m.

On Sunday, August 24, found
RW-96, 19.76m, giving a good talk at
|9 a.m. At conclusion of talk, excerpts
from Moscow newspapers were given
‘at 9.15.

Here is a list of wave-lengths given
out by Radio Frunze, Khabarovsk, the
other night: 1943, 19.47, 19.76, 19.78,
(20,11, 22.71, 24.61, 31.36, 31.43, 31.51,
31.82, 40.65, 60.93, 67.31, 70.20.

The French station on 25.35m which
we once knew as-TPC-2 is now heard
announcing as Radio National, Vichy,
France, while at other times “Ici la
voix de la France.” Best time, is be-
tween 2.15 and 5.15 p.m.

Another station heard in the after-

becomes established (instant reports|was the fine signal from FFZ, Shang- | noons, between 3 and 4 p.m., is

having assisted them in making neces- |
sary adjustments), further reports are |
not so eagerly awaited, and verifica- |
tions can only be expected after a|
fairly long period and then in most
instances only if you have taken the
precaution of enclosing an Empire or
International Reply Coupon. (Further
reference to XCDN will be found
under “New Stations”). |

Well, it looks as though we canl

hai, particularly round about 10
o’clock.

Another note I see is that WNBI,
25.28m, with plenty of foreign an-
nouncements, was going great guns at
9.30 a.m. .

WRUW, 11,730ke, 25.58m, is putting
in a good signal at 8 a.m., but on
6040ke, 49.65m, is not so good.

“The Broadcaster,” Perth, quotes a

new Chinese station on the top end

Y Vv VvV v VvV vV VvV VvVvVvVvVvvy

VY V¥ ¥V ¥ VYV v

The Secretary,

Ail-Wave All-World DX Ciub,

117 Reservoir Street, Sydney, N.S.W.
Dear Sir,

Name

Address

(Please print
both plainly)

My set is a

v Vv vvw

(Signed)

| am very interested in dxing, and am keen to join your Club.

| enclose herewith the Life Membership fee of 3/6 (Postal Notes or Money
Order), for which | will receive, post free, a Club Badge and a Membership
Certificate showing my Official Club Number.

L (Readers who do not want to mutilate their copies can write out the details required.) {

r v

v VvV VvVvVvvvevvvwy v vV

o ol b il bl

| CRTBD, Lourenco Marques. Man talks
|in Portuguese, while a woman gives
| News in English at 3.45.

Russian Heard Every Night

Moscow, evidently tired of the in-
terference on 25 metres, does not seem
to use this frequency as often as prev-
iously. Khabarovsk transmitter can
be heard every night on 24.61m with
a very good signal.

CBFY, Montreal, 25.63m, can be
heard well from 9.30 p.m. Excellent
news service at 10. Those of us who
moan at the petrol restrictions will be
consoled when they hear Canadians re-
{ quested to “Conserve petrol. Help the
man in the air.”

Listeners doubtless noticed London
reverted to ordinary Summer time on
Sunday, August 10, making us now
nine hours ahead.

The Jap on 25.55m opening at 11
p-m. gives a good news session at
11.25. Doubtless the B.B.C. get a kick
out of hearing “That concludes the
news from Radio Tokyo. Your readers
were , ——. We would ask you to
listen to the rest of the programme.
Here is ‘In a Little Gypsy Garden,’
played by Russ Morgan and his
orchestra.”

My old friend the French on 30.77m,
whom we have labelled Radio Un-
connu, is heard of an afternoon be-
tween 4 and 4.45 and calls himself
Radio Antoine.

Herewith is a translation of a
morning talk taken from “The Broad-
caster,” Perth: “Everywhere the
Knights of the Broom are active.
Everywhere we have little groups and
everywhere little gatherings collect to
listen to us. Darlan no longer goes out
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except in a reinforced steel car. He is
wise. On railways the rails are un-
bolted and sleepers placed across the
track. Trains are held up for several
days. At level crossings lights
disappear.

“Boche cars in garage for minor re-
pairs are run over by mysterious
hands that do mysterious things.
Water is drained from radiators. The
honeycomb of the radiator is given a
small fracture which increases with
the water pressure, and then the
cylinders seize. Another little trick is
to doctor the petrol.

“Go ahead, tickle up the Boche com-
munications and transport. Let each
one of us be a little grain of sand to
hold up the Boche machine. Go ahead,
mechanics, and you railway workers,
and do even better and hold up trans-
port for days. Let our brooms sweep
clean!”

Mr. Arthur Cushen, Invercargill,
N.Z., sends a nice lot of notes, and
inter-alia, says: “Have received veri-
fication from Radio Brazzaville for re-
port sent last November. (This is good
news, and augers well for the Aus-
tralians who sent reports.—Ed.) Have
a card from YDH-4, 3.32mc, 90.36m,
saying they are off the air. Radio
Pacifique, 46.30m, say they will only
broadcast on special occasions, but
have a broadcast outlet on 590kc, with
a power of 1 kilowatt.

“My mystery station on 11.54mc is
still excellent, closing at 10.14 a.m.
after news session. Closes with
march.”

Mr. Sam Nelson, of Cairns, says he
heard KZRM, Manila, on 30.3m one
night. (Perhaps they are trying to
find a new channel, as sandwiched in
between the two Khabarovsk stations,
I guess a great number find it hard
to bring KZRM in clearly.—Ed.)

Mr. Nelson is hearing ZHP-1, Singa-
pore, on 32.92m, with an R8 signal in
their “early morning session” at 9.45.

Another heard in North Queensland
is XPSA, 35.36m, at R8 when giving
Chinese programme around 7 a.m.

Mr. Nelson asks can we identify a
European on approximately 30.5m,
closing at 10 p.m. (Can’t say, but a
rough guess would be IRF, Rome,
9835ke, 30.52m.—Ed.)

Mr. Nelson concludes with some-
thing to make us envious. He refers
to a broadcast station, KFBK, on
1530ke, with a power of 10,000 watts.
At 5.45 p.m. at good strength he hears
news just before they close. (KFBK
is in Sacramento, California.—Ed.)

Received a long and informative
letter from Mr. Allan Beattie just
after Loggings had been printed.
Here are some of his comments:

“WLWO is now using 25.63m till
3 p.m. and reaches good strength by
closing time. WRCA, on 31.02m, has

improved somewhat, but I cannot hear
WNBI (25.23m), which was prev-
iously much louder. Morning signals
are improving somewhat. The Berlin
transmitter, DXC-2 puts in a good
signal, as does MTCY (19.58), 2R0-3,
GSF and most of the others. WRUW
(25.58m) is quite good in the: morn-
ings and is the best of the WRUL/W
stations.

“XCDM, or is it XCDN (25.51m)
gives the loudest signals and most en-
joyable programmes of the Shanghai
stations.”

Mr. Roy Hallett, Enfield, sends some

NEW STATIONS

XCDN, Shanghai, 11,755ke, 25.52m: An-
nouncing as ‘“The Voice of Democracy,” is
heard from 6.30 p.m. till 1 a.m. Opening
session, til 8 p.m., is in Chinese, then
Russian on occasions. Sometimes a break
follows, but B.B.C. News is relayed at 9.
After the News the B.B.C. talk is generally
given and then announcements, which often
include the B.B.C. programme for the fol-
lowing evening. At 10 p.m. David Conway
gives local news. Cabaret items follow. Sta-
tion announcer says, ‘‘You are listening to
XCDN, Shanghai, ““The Voice of Democ-
racy,’” broadcasting on 1440 kilocycles or a
wavelength of 208 metres. No mention is
made of the short-wave frequency. Station
is definitely pro-British and is a welcome
reply to the German-owned XGRS and the
Italian XIRS. There appears to be doubt
as fo the call-sign, quite a number sug-
gesting it is XCDM, advancing the argu-
ment that DM might be the symbol for
Democracy, but, after intensive listening, I’m
sticking to my original claim it is XCDN,
and my report went forward to Shanghai
addressed to Station XCDN. It is just a
coincidence that Shanghai once before gave
us a little worry when the German Club
station, XGRS, first came on the air. For
a long while it was known as XGRX, and
it was not till the station announcer men-
tioned 'S for snake” that the matter was

cleared up. | think the reference to snake
particularly apt.
PLS, Bandoeng, 10,365kc, 28.94m: This"

N.I.R.O.M. station appears to have replaced
PMN, 29.24m, which for a long time has
been badly interfered with. PLS is in the
clear. and gives a fine strong signal.

CR7BD, Lourenco Marques, 15,250ke, 19.66m:
This Mozambique station is heard between
3 and 4 p.m. at fair strength. Both Portu-
guese and English is used, the former by
a man, while News in English is given by
a woman at 3.45. Is easily identified by
chimes between items.

L b bt il il

useful notes too late for classification:

“XGOK, Canton, 25.75m, after giv-
ing news at 10 p.m., announced they
give news in English also at 1 p.m.,
8.50 and 10 p.m.

“The Vichy station, 25.33m, is heard
well every afternoon from 4 to 4.30,
but T have not heard any English.

“Have received a report from Stock-
holm, together with some fine photo-
graphs of Sweden. This is in reply to
a report sent to the Swedish-American
News Exchange, 630 Fifth Avenue,
New York. ,

“MTCY, Hsinking, is now using
25.48m, opening at 11 p.m. (They use

15.88mc, 19.58m, now at 7 a.m.—Ed.)

“WNBI opens on 25.23m at 11 p.m.
with great signal.” (In this I con-
cur.—Ed.)

Mr. Hallett refers to WRUL and the
“Dit and Dah” session, but says 2YC,
Wellington, N.Z., on 840kc, give a
much better lesson. (Mr. Cushen, take
a bow.—Ed.)

Mr. E. Miles Samuel, of Wellington,
sends particulars of French station on
25.33m. He says: “Radio Difusion Na-
tionale, Vichy, France, on about 11.84
mc, QSA-5, R7, at 3.30 p.m. Opens at
3.30 and closes at 4.14 p.m. Opens
with news, followed by talks, songs
and musical items destined for French
people in Africa. Also announces as
‘La voix de France.’ Reports to be
addressed to Radio. Difusion Nationale,
Vichy, France.”

And some last-minute notes from
Dr. Gaden, Wallumbilla:

“CBFY, 11,705kc, 25.63m, relaying
CBM. Excellent most nights at 9.30.
2R0O-4, 11,840ke, 25.40m, and DXC-2,
11,740ke, 25.55m, the best of the morn-
ing stations, at 6.45, with GSD next.
Some nights I am hearing DJH and
DJE at 7.45 and DJR and DJQ by 9
p.m. DJP, 25.31m, is or would be good
if that swirling noise were only absent.

“GSYV in its weekly service to China
in Cantonese was excellent last Wed-
nesday and is often O.K. in French at
845 pm. GSV at 9 p.m. is at times
Al and full speaker strength.” (At
Randwick is still erratic.—Ed.). GSF
at 9 p.m. not as good as V usually.
(Here, it is improving rapidly.—Ed.).
GSD on August 25 at 9 p.m. was best
of the Daventrys. Looks as though
Summer is on us.

“Found an extra Chow or Jap be-
tween JVW-3 and CBFY last night.
(This may be XOGY mentioned else-
where. I have heard them weakly for
% df;:w nights, but cannot identify.—

“DZD, 28.45m, is splendid at lunch-
time. DZC, 29.25m, is in good form
at this time, but gives no English.
The Americans are going off a lot.
After breakfast WNBI (25.23m) eas-
ily the best, while WRUL/W next, but
not up to form. KGEI, 19.57, not much
good till after 1 p.m.”

And here are some observations of
my own made just before rushing to
catch printer:

American news commentators can
be heard at 10 p.m. through RW-96,
19.76m, at excellent strength.

There is another Russian being
heard at midnight on 31.17m, and in
the afternoons they can be noticed
giving talks and news in foreign lan-
guages. (This is the one reported by
Mr. Muller last June; used to be on
every morning at 7.)

(Continued on page 28)
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AUSTRALIA AND OCEANIA

VLG-6, Melbourne ... ... ... 15,230ke, 19.65m |
Schedule: 6.30 am. to 6.15 p.m.: Relays
national programme. 3.55 p.m. to 4.40
p.m.: To North America {(West).
Excellent at 4 p.m. (Cushen).

VLR-3, Melbourne .... ..
Schedule Noon to 6]5 p.m. Reloys na-
tionai programme.

VLG-5, Melbourne .... ... ... 11,880ke, 25.25m
Scheduie: 6.30 p.m. to 11 p.m. Relays na-
tional programme. (From 6.25 p.m. to 7.25
p-m. to New Caledonia and French Oceania.)
9.20 p.m. to 10.05 p.m.: To North America
(East). 11.10:p.m. to 1 a.m.: To South-east
Asia.

RS when opening at 6.30 p.m. (Perkins).
Fair to middling at 9.30 p.m. (Gaden).

VLQ-7, Sydney .. ... 11,880ke, 25.25m
Schedule: 1.25 a.m. to 2.10 ‘a.m.: To Cen-
tral America.

VLQ-2, Sydney ..

11,880ke, 25.25m

we ... 11,870ke, 25.27m
Schedule: 3 pm to 3.30 pm.: To A.l.F.
in Palestine. 3.55 p.m. to 4.40 p-m.: To
North America (West). 9.40 p.m. to 10.15

p.m.: To North-east Asia.
11,830ke, 25.36m

VLwa Perth L St
Schedu.e Donly, 830 am. to 11.45 am,;
1.30 p.m. to 845 p.m.: Relays W.A. na-

tional programmes. Sundoys, 9 a.m. to 8.45

p.m,

VLR-8, Melbourne 11,760ke, 25.51m
Schedule: 6.30 am. to 10.15 a.m.: Relays
national progromme

VLQ-5, Sydney ... 9680kc, 30.99m
Schedule: 9.20 pm to 10.05 p.m.: “To North

America (East

VLQ, Sydney ... ... E . 9615ke, 31.2m
Schedule: 6.25 pm “to 7.25 p.m.: To New
Coledomo and French Oceania. 11.10 p.m.
to 1 am.: To South-eost Asia.

VLR, Melbourne ... .... 9580kc, 31.32m
Schedule 6.30 pm “to 11.35 p.m.: Relays

national programme.

VLW-2, Perth ... .. 9560kc 31.38m
Schedule S pm to l 30 a.m. Reloys WA
national programme. 11.10 pm to 1 a.m,

To South-east Asia. Sundays: 9 p.m. to
1 am

VLG, Melbourne ... ... 9580kc 31.32m
Schedule: 1.25 a.m. to 2.10 a.m.: To Cen-
tral America. 2.25 am. to 2.55 am.:

To North America (West).

MHENTFH S
LOGGINGS

TIMES ARE AUSTRALIAN EASTERN STANDARD

| Fiji:

VPD-2, Suva ... 9535ke. 31.46m
Schedule 7-8 pm except Sunday.

‘ French session 3 to 3.30 p.m. Poor signal
(Schodel).

New Caledonia:

FK8AA, Noumea ... . .. 6130kc, 48.94m
Schedule 5.30 to 6.25 p m. except Sundoys
On opening and closing ploys ‘Marseillaise,”’
“God Save the King” and ‘““The Star-
Spangled Banner.”

Tahiti:

FOSAA, Papeete ... .. 7100kc, 42.25m
Monday and Thursdoy afternoons around

3.30 p.m.
AFRICA
Algeria:

TPZ, Algiers ... ... ... ..
Schedule 5 a.m. to 9 a.m
Very weak. Lately mostly drowned by noise
(Schodel) .

TPZ-2, Aigiers ... ... ... ... 8960kc, 33.48m
Schedule: 5 a.m. to 9 a.m.

Louder than TPZ, but fades after 7 a.m.

Belgian Congo:

12,120ke, 24.76m

OPM, Leopoldville ... ... 10,140k¢, 29.55m
Schedule: 4.55 a.m. to 545 a.m.

Egypt:

SUV, Cairo ... ... ... ... 10,055ke, 29.84m
Some mornings, round about 5.30. Fair
signal.

SUX, Cairo 7865kc, 38.15m

Schedule 430 am. to 630 am.
French Equatarial Africa:
FZ1, Brazzaville .... ... .. 11,965kc, 25.06m

From 1.45 to 2 p.m., News in English for
| US.A. (Cushen). Fair at 4 p.m.
| Gold Coast:

British West Africa:

ZOY, Accra ... . " .
Reloys B.B.C. at 4 a.m.
R4 at 5.30 a.m. (Perkins).

South Africa:

Rhodesia:

THE POST OFFICE STATION, Salisbury

7317ke, 41m

Schedule: 2 a.m. to 6 a.m. Relays Daventry

at 4 am. Closes with '‘God Save the King.”

Fair signal just before closing.

Portuguese East Africa:

Mozambique:

CR7BE, Lourenco Marques ...

. 6000kc, 50.00m

9710ke, 30.9m

NOTICE TO DX CLUB MEMBERS

Members of the All-Wave All-Warld DX Club are odvised thot they should maoke
a pomt af replenishing their stack of stationery immediately, as all paper prices

have risen, and we expect that it will
leost 25%.

be necessary ta increase prices by at

Already it has been found necessary to abandan the laog-sheets and club stickers.

Hawever, while stacks last, the follawing
as shawn.

formation required by using these

stationery is available at the ald prices,

REPORT FORMS.—Save time and moke sure of supplying all the in-

official forms, which identify you

with an established DX organisation.

(00 SRt o o S S K L

1/6 for 50, post free

NOTEPAPER.—Headed Club notepoper for members’ carrespandence

is alsa available.
Price ....

ALL-WAVE ALL-WORLD DX CLUB,

1/6 for 50 sheets, past free
119 Reservoir Street, Sydney

| WGEO, Schenectady ..

Schedule: 5 to 7 a.m. except Mondays.
News 5.55.
Only fair now.

CR7BD, Lourenco Marques .... 15,250ke, 19.66m
Heard at fair strength in English by a
woman, in Portuguese by a man, between
3 and 4 p.m. News in English at 3.45 p.m.
Chimes are given between various items.

AMERICA
Central:
Costa Rica:
TIPG, San Jose ... ... ... 9620kc, 31.19m
Schedule 10 p.m. to midnight.

Loudest of the Central Americans and some-
times heard from 2 p.m. to 4.45 p.m. R8 at
10.15 p.m. (Nelson).

TILS, San Jose .... .. 6165ke, 48. 66m
Opens at 10 p.m. with “Stars and Strnpes

TIGPH, San Jose ... ... 5910ke, 50.76m
Good around 10.15 p- m.; .; also heard at
2.30 p.m. (Cushen).

E! Salvodar:

YSPB, San Salvador 6575ke, 45.63m
Best Central American closing a few mo-
ments before 3 p.m. (Cushen).

Guatemala:

TGWA, Guatemala ... ....
R5 at 2.30 p.m. Sundoys

Panamao:
HP5A, Panama City
Schedule: 2 p.m.

. 9685kc, 30.98m
"(Nelson}.

11,700ke, 25.64m
10 p.m. to

to 3 p.m.,

midnight.
HPS5J, Funama City ... ... ... 9607ke, 31.22m
Schedule: 10 p.m. till midnight.

Weak at 10 p.m.
HP5B, Panama City

(Nelson).
“Radio Estation Miro.moll:.“

. 6030ke, 49.75m
Heard on Sun-

day, July 13, at noon. Cabaret relay. R6
(Cushen).

HP5K, Colon ... ... 6005kec, 49.96m
Heard occoslonolly from 10 p.m. English
announcements.

| North:

| KGEl, ‘Frisco .. .... 15,330kec, 19.56m
Schedule: 10 a.m. to 3 p.m. News, 10.45
am. 2.55 p.m.

R9 at 3 p.m. (Cushen). R5 closing at 3
p.m. (Nelson). (R7 at Randwick.—Ed.)
WCBX, New York ... ... ... 15,270kc, 19.65m
Improving in strength from 10 p.m. on-

wards. News at 10.30.

KKQ, Bolinas .... ... .... ... 11,950kec, 25.11m
Good Sunday ofternoons (Cushen Nelson}) .

WNBI, Boundbrook . 890kc 25.23m
R8 at 12.30 p.m. 1Cushen) R4-5 at 3 p.m.
(Nelson}. (Think they close now at 5.45
a.m.—Ed.)

WBOS, Boston ... 11,870ke, 25.26m

Schedule 7 am. to 2 p.m. News, 9 am.
and 1 p.m.

R7 at 8.30 am. (Nelson).
WRUL, ‘Boston ... ... ... 11,790kc, 25.45m
Schedule 4 am. to 7.30 am. (News 6.30

m.)

WRUW, Boston «... 11,730ke, 25.58m
Schedule: 8 am. to 1230 p.m. {(News
8.30 a.m, and 10.15 a.m.).

R5 at 8.30 a.m. (Nelson).

WLWO, Cincinnati .... ... ... 11,710ke, 25. 62m
Schedule: 8 a.m. to 10.45 a.m. News, 10.30
am,

Not a consistent signal (Gaden). R8 at
8.30 a.m. (Nelson). (Not one two six with
last year.—£&d.)

KGEIl, ‘Frisco ... .. ... ... 9670ke, 31.02m
Schedule: 3.30 to 7 p.m. (News 4 p.m.
and 5.55 p.m.). From 6 to 7 p.m. session is

in Chinese from
10 p.m. to 3.10

"Good Neighbour Hour’
Chinatown, San Francisco.

(News 10.30 p.m., 12.30 a.m.,, 1.30 a.m.,
3 am.).

RS at 4 p.m. (Cushen). R8 at 6 p.m.
(Schodel). R6 at 10 p.m. (Nelison).

WRCA, Boundbrook .... ... ... 9670kc, 31.02m
Schedule: 6 o.m. to 3 p.n.
WLWO, Cincinnati ... ... ... 9590kc 31.28m

Schedule: 11 am. to 3
WGEA, Schenectady . 9550kc 31.41m
Schedule: 8.15 a.m. to 11. 15 am.,

. 9530kc, 31.48m
Schedule: 5 a.m. to 7.45 a.m., 8 a.m. to
—2 p.m. (News 6.55 and 8.25 a.m.}.

Fair to good at 7.15 a.m. (Schodel).
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KEI, Bolinas ... ... ... .. 9490kc, 31.61m
R7 at 2.15 p.m. (Cushen).

Mexico:

XEQQ, Mexico City . .. 9680ke, 30.99m
Heard between 2 and 4 p.m.

XEWW, Mexico City ... 9303ke, 31.57m

Between 2 and 4 p.m.
Excellent at 3 p.m. (Cushen).

XEUZ, Vera Cruz ... ... ... 6120ke, 49.02m
Good at 3 p.m. (Cushen).
XEUW, Vera Cruz ... ... 6023ke, 49.78m

Good on closing at 4 p.m. (Cushen). Opens
at 10 p.m. Very weak signal.—Ed.

South:

Araentine:

LSX, Buenos Aires ... . 10,35Cke, 28.98m
Appears to be only audible on Sundcy
mornings.

LRX, Buenos Aires e 9660ke, 31.06m
Fair signal in mornings around 9.

Bolivia:

CP-5, Lc Paz ... ... .. 6200kc, 48.39m
Heard at 10 p.m. with female announcer.
Good signal when closing at 2 p.m.

(Cushen).

CP-2, La Paz ... ... ... ... 6110ke, 49.10m
RS at 2.30 p.m. (Cushen).

Brazil:

PRA-8, Pernambuco . 6010ke, 49.92m
Good strength at 6.45 a.m. (Cushen).

PSF, Rio de Janiero .. ... 14,690kc, 20.42m

Heard in same programme as PSH between
9 and 10 a.m.

PSH, Ria de Janiero .... 10,220ke, 29.35m
Opens at 8.30 a.m. Very fair signal.

British Guiana:

VP3BG, Georgetown .... .... ... 6130ke, 48.94m
Heard weakly at 7 a.m. (Gaden).

Chile:

CB960, Santiago . 2 9600kc, 31.25m

Reported heard at 3 p.m. and again at
10 p.m.

Ecuador:

HCJB, Quito .. ... 12,460kc, 24.08m
Noon to 12.40 pm '9.55 pm. to 11 p.m.
(Often heard ot 9.30 a.m.—Ed.)

HCJK, Guayaqguil . . 9420kc, 31.85m
Very good on Sunday afternoons.

HCETC, Quito ... ... ... ... 9355ke, 32.05m
R7 at 1 p.m. (Cushen).

HCQRX, Quito ... .. .. 5975ke, 50.21m

"Radio  Quito’’ ovens at 9.45 p-m. with
march.

Colombia:

HJCT, Bogota ... .. 9630ke, 31.15m
Closes weakly at 230 p.m. Suffers inter-
ference from 2RO-3.

HJFB, Manizales ... ... ... 6110kec, 49.10m
R6 when closing at 1 p-m. (Cushen).
HJFK, Pereira ... ... ... ... 6090kc, 49.20m

Heard in afternoons and sometimes till 5
p.m. on Sundays.

HJCX, Bogota ... ... ... ... 6018ke, 49.85m
Excellent at 4 p.m. Specialises in dance
items Sunday afternoons.

Paraguay:

ZP-14, Villarica i 11,720ke, 25.60m
Heard at R6 when closing at 11 am
{Cushen}.

Peru:

OAXS5C, lca 9810ke, 30.58m
Only fair till closlng at 2.30 p.m.

O0AX4J, Lima 9340kc 32.12m

Heord closing at 4 p.m. ond opening at
11 p.m. (Rogers).

OAX6D, Areguipa . 9455ke, 31.73m
R7 till GRU opens at 2.55 p.m. (Cushen).
0AX4G, Lima 6190ke, 48.4Tm

Fair on Sundays till 5 p.m. {Rogers).
Venezuela:
YV5RM, Caracas 4890ke, 61.35m
Note slight change in frequency {(Cushen!.

THE EAST
Burma:

XYZ, Rangoon ... ... ... . . 6007ke, 49.94m
Schedule: 9.45 p.m. to 1 am. News at
12.30 a.m.

China:

FFZ, Shanghai . . ... ... 12,090ke¢, 24.83m
Schedule: 7 p.m. to 1 a.m. News 10 p.m.
Good when free of interference {Rogers,
Schodel).

“ULTIMATE?>» |
features FULL BAWI)QPREA]I

Short-wave stations spread up to sixteen times further aport on the Full Band-
spread Dial! Each Short-wove Bond located on a separate scale. Divisions marked
in megacycles and froctions of o metre. Short-wave stotions tuned in os easily
as local stations! Placing and re-logging now simplicity itself! The “ULTIMATE"
Full Bandspread Short-wave Tuning Dial revolutionises Overseas Tuning and Re-
ception! Investigate the new “ULTIMATE' before you decide on a Radio Set.

Newly-released illustrated literature naw availoble.
this 1 GEORGE BROWN & CO. PTY. LTD., 267 Clarence Street, Sydrey. 1
Caupan : Please send me particulars of “ULTIMATE” Full Bandspread !
and past H Receivers as advertised in ‘‘Australasian Radio World."” :
ta-day. 8 INAME oo S0 bbbt o TR I et .
]
3, (ADDRESS ..[.......... 8N SeliiSRES—— 5 e R A R.W :
[ ] [ ]

GEORGE BROWN & CO. PTY. LTD., 267 Clarence St., Sydney
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LOGGINGS (Continued) YDB, Bandoeng ... ... ... 9550kc, 31.4Im Only fair at 11.15 a.m. (Cushen). Talk in

Requnres a Ilttleasortmg out, but is on from | English at 5 p.m.—Ed.
i 7.30 pm. to 1.30 a.m. MTCY, Hsinki ! 15,340ke, 19.56m
............ 2, , 24.97Tm sinking . Ep

x%'if,’ecf'&g"gggb p.m. to | L_n?_lshsrhez Vo-i,ce YDX, Medan (Sumatra) .... 7210kc, 41.55m | Schedule i om “to 8 ‘a.m.

or Europe.” News 845 p.m. 9.30 p.m., Schedule: 8 p.m. to 3 am. JzwewTs r':(t 7 a.m., good stren]gsﬂ;s(oiush?g)ig

11.15 p.m. and 12.15 a.m. PMY, Bandoeng ... ... ... 5145kc, 58.31m | Séhedoulzo TS Bosi e fslews ]4";
XIRS, Shanghai ... ... ... 11,980ke, 25.02m 7.30 p.m. to 1.30 a.m. B s toNA 20 N s ot

Schedule: 7.30 p.m. ta 11.30 p.m. YDH-4, Bandoeng ... ... ... 3320kc, 90.36m | 7 pm. to 12.30 a.m. News 11.30 p.m.

News in English at 9.15 p.m. (Perkins). Mr. Cushen odvises he has card saying T
XMHA, Shanghgi .... ... ... 11,853ke, 25.31m | _ they are naw off the air. ]J'-g -4 o g e 5,7 350 S AEEm

Schedule: 6.30 p.m. to 1 a.m. News, 9 p.m. YD: Bc?"?ﬁ,e;g T . 3040kc, 98.68m m° s 0 o Q(Qews IYBS = mO’ .

and 11.15 p.m. ear abou pm .m.

Excellent nightly (Gaden). (Splendid News | French Indo-China: 1 Good with news at 7.30 aum. (Cushen).

service by Carol Alcott.—Ed.) Radio Saigon, Saigon ... ... 11,780ke, 25.47m [Bszly s it o SUNEES 11,800kc, 25.42m
XCDN, Shanghai ... ... ... 11,755ke, 25.51m Schedule: 8.40 p.m. to 2 a.m. News, O. 151 Schedule: 1 am. to 2.55 a.m. New“s 1.45

Schedule: 6.30 pm. ta 1 a.m. p.m., 1.45 a.m. am. 3 am. to 430 am. News a.m.

Terrific strength from 9 p.m. (Gaden, Per- Heard with R5-§ signal at 3.15 pm. in | 5 a.m. ta 830 am. 7 pm. to 12.30 am.

kins, Ragers). Relays B.B.C. at 9 p.m. Local French (Nelson). News 8.30 p.m.

news 10 p.m. and midnight. (See article | Radia Saigan, Saigon ... .. 6180ke, 48.54m | —— . oo 11,740kc, Z?ISErSn

under “New Stations.’’—Ed.) Scredule: 8.15 p.m. to 2 a.m. News at 9.15 Opens at 11 p.m. News in English Off

. p.m. and 1.45 a.m. No call-sign heard, although he refers to

XGOA, Chungking ... ... .... 9720ke, 30.85m VaryNloudisicnol

Good at 9 p.m. News at midnight ry loud signal. I T .
XGOY, Chungking ... .. ... 9620ke, 31.17m H;'w_al(ans e heTie: (& orimim. to I0g et (i’

Schedule: Midnight to 2 am. News at mid- | £BW-3 ... ... ... ... C, . S G, BE5 M (e 1250 A6

night and 1 a.m. Schedule: 7 p.m. to 12.15 a.m. Relays 3.3.C

News at 11 p.m. ——=_ cong_ o000 _ooog_ c0os Moo oo 10,274kc, "29.20m

XPSA, Kweiyang ... ... ... 8484kc, 35.36m Opens with Japanese national anthem at
Schedule 9 p.m. to 1 am India: 1 9 p.m.
Belng heard with R8 Q5 sngnal at 7 am. | YUD-3, Delhi ... ... .. ... 15,290ke¢, 19.62m Malaya:
in Chinese (Nelson). Schedule: 12.05 p.m. to 3.05 p.m. ZHP- l Singapore ... .. ... 9700kc, 30.92m
XOZSpPmmer e B o PoIRR S| PRI C I GHE S, lisORCTRIFZCREIS Very poor signal from 9 to 10 a.m. (Gaden) .
Good nightly (Rickard). VUD-4, Delhi 11,830ke, 25.36m | “Egrly morning programme” R8 at 9.45
OY. Chunaki 5050Ke, 50.42m Schedule: 9.30 p.m. to 3.20 a.m. am. (Nelson). (Note how am. signal
XGOY, Chungking ... ... .. by 2% News, 10.30 p.m,, 1.50 a.m., 3.15 a.m varies according to location. Night signal
10.30 p.m. to 11.55 p.m. News 10.30 p.m. VUD-2, Delhi .. > e 9S90kc 31.28m splendid.—Ed. )
R4 at 10.30 p.m. (Perkins). Schedule: 9.30 to 2 a.m. News, 10.30 |ZHP-3, Singapore ... ... . 7250kc, 41.38m
Thai: p.m., 1.50 a.m. R6 at 10.30 p.m. (Byard).
HSP5, Bangkok .... ... ... ... 11,715ke, 25.61m | YUD- 2, Delhi ... 1290kc, 41.15m | ZHP-2, Singapare ... ... .... 6175ke, 48.58m
Schedule: 10.50 p.m. ta | a.m. except Mon- Schedule: 9.30 p.m. to 2 a.m. News 10.30 Schedule: 7.40 pm ta 1.25 a.m
days. News, 11.45 p.m. VUB-2, Bombay . .. 7240kc, 41.44m | ZHJ, Penang . 6095ke, 49.23m
Is anyone hearing this station? News at 10.30 pm Engllsh at 1 am. Schedule: 8.35 pm to 11.45 p.m. News
Dufch Easf Indies: Clases at 1.15 a.m. (Cushen) 9 p.m. and 11 p.m.
PLG, Bandaeng .. ... ... 15,950kc. 18.81m | YUC-2, Calcutta ... ... ... ... 7210kc, 41.61m | Philippines:
Heard at good strength calling Singapore Fair about 10.30 pm (Manila, unless otherwise stated)
at 7.20 p.m. (Perkins). VUD-8, Delhi ... .. . 4920kc, 60.98m. [KZRH ... ... ... ... ... ... 9640ke, 31.12m
YDC, Bandaeng ... ... ... 15,150ke, 19.81m Schedule: 1030 p.m. to 2 a.m Schedule: 7.30 a.m. to 9.30 am. (News
Impraved tremendously. Best from 8.30 to | VUB-2, Bombay .. ... .. 488Gk, 61.48m 8.15 a.m.). 6 p.m. ta 2 a.m. (News 6 p.m.,
10.30 a.m. and 1.30 to 5 p.m., but night Good at 3 a.m. (Cushen}. 10.30 p.m. and midnight).
session is now good fram 8.30, Japan: KZRM .. .o 9570ke, 31.35m
PL), Bandoeng ... ... ... 14,630kc, 20.51m (Tokyo considered source of supply unless Schedule: 6.45 p.m. to 1.30 a.m. News,
Heard from 7.30 pm to 3 am. in Malay atherwise mentioned) 8.35, 10.45 and 11.45 p.m., also 12.45 a.m.
programme, Pressure on space does not permit of full |KZND, Manila ... ... ... ... 8790ke, 34.13m
PLP, Bandoeng ... ... ... ... 11,000kec, 27.27m schedules. Schedule: 9.25 p.m. to 10.30 p.m.
Very good at night. JLU-4 Lo 17,795ke, 16.86m Fair 9.20 p.m. (Schodel).
PMN, Bandoeng ... ... ... 10,260kc, 29.24m 11 am. to 1 pm. News 11.05 am. 4.30 Bad interference from 9.30 to 10.30 p.m.
7.30 pm. to 1.30 a.m, p.m. to 6.30 p.m. News 4.30 p.m. (Cushen, Nelson).

Mullard

Maullard @ @@ Mulla:d ()l Mullard @ @

THE CHOICE OF BRITAIN'S
BETTER RADIO MANUFACTURERS

AND AUSTRAL/IA'S 700/

ll d THE MASTER
Mll A X'CL RADIOVALVE

Mulla.rd-AustroIio Pty. Ltd., 367-371 Kent Street, Sydney, N.S.W. - - - - - - Telephane: MJ 4688
Mallard @ @@ Mullacd () O 0 Mullard @O0 Mullard B B Mullard OO Mullard
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KZRF, Manila .... .... ... ... ... 6140kc, 48.86m
Schedule: 7 pm. to 2 am.
Signal improving.

GREAT BRITAIN

“This Is London Calling”

GSY .. 17,810ke, 16.84m
ET "8.55 pm “to 2.30 a.m. News9p.m.,
11 pm. and 2 a.m.

Reception some nights quite good and wiil

improve.
. e ... 15,310ke, 19.60m
o .m. to 615 p.m.; AfT, 5.30
a.m. to 1. 45 a.m.
G! . 15,260ke, 19.66m
PT 257 to 6.15 p
GSF . ... 15,140ke, 19.82m
PT "5 pm 10 61‘= PIMERENTS 853 p.m.

to 2.30 a.m.; Af.T., 2.55 a.m. to 5.15 a.m.,
6.45 a.m. to 7.45 a.m.

GSF is improving nightly and is good from
opening of Eastern transmission.—Ed.

GRY ... .. . ... 12,040ke, 24.92m
Eur.,, 2.55 “am. to 415 a.m. (News at 4
am.).

a.m,

GSN ... ... .. oo 11,820ke, 25.38m
Eur.,, 11 pm. to 1.30 a.m. (News 11.30
p.m.). 840 am. to 12.30 p.m. (Spanish

and Portuguese).
Intended for Latin America.

GSD ... ... ... ... ... ... 11,750ke, 25.53m
2.57 pm. to 6.15 p.m.; ET., 8.55 p.m.
p.m. to 2.30 a.m.; Af.T.,, 2.55 a.m. to 7.4>
am.; Am.T.,, 8.20 am. to 2.45 p.m. Rodio
Newsreel at 1.30 p.m.

GRX ... ... 9690ke, 30.96m
Eur., 2.55 a.m. to 8.30 a.m., 8.40 a.m. to
12.30 p.m. (Spanish and Portuguese),
p.m. to 8 p.m. News, 8 am. and 6 p.m.

GRY ... ... ... .. e ... 9600ke, 31.25m
PT 3 pm to 5 p.m. (News 415 p-m.).
ES., 3 am. to 7.45 a.m. (News 4 a.m. and
6.45 am.). N.AS., 8.15 am. to 2.45 p.m.
(News 8.45 a.m. .10 am., 11 am., 2.30
p.m. {(Radio Newsreel 1.30 p.m.).

GSC ... ... 9580ke, 31.32m
Am.T., 8.10 om “to 245 pm Radio News-
reel 1.30 p.m. News 2.30 p

GSB ... ... 9510kc 31.55m
P.T., 2.57 pm “to 6.15 p.m. (News 4.15
p.m. ) 8.40 am. to 12,30 p.m. (Spanish
and Portuguese) .

GRU ... ... ... .. .... 9450ke, 31.75m
E.T.,II4S p.m. to 230 am
| PSR 7230kc 41.49m
I 55 pm “to 6 pm “in Europeon service.

........ 7065ke, 42.49m

Excellent from openmg at 2.57 p.m. till
closing at 3.45 p.m,

GRW . o ... 6145kc, 48.82m
Home Servnce 230 p-m. to 6 p.m. (News
3 p.m. ond4 pm.). 2 am. to 7.15 am.

(News 2 and 5 a.m.).

GRR . oo ... 6075ke, 49.38m
330 pm to 6.30 pm (News 4 p.m. and S
pm.). 2 am. to 8.30 a.m. (News 3 am,
6 am. and 8 a.m.)

GSA ... 6050ke, 49.59m
Eur, 1.55 pm to 8 pm 2.55 a.m. to 8.3V
am. (News 6 p.m. ondsom)

EUROPE

France:
(Of course, Nazi controlled)
Paris ‘Mondial ... 15,240kc, 19.68m
Between 3 pm and midnight.
... 11,840kc, 25.33m
Announces as “Ici la voix de la France’
(*’Here is the voice of France”). Heard
fairly regularly between 3.15 and 5.15 p.m.
and sometimes in the mornings around 7

o’clock.

b . 9520kc, 31.51m
Schedule: 750 om to 2 pm {News 1.30
p.m.}.

Germany:

“Station Ananias,’”” Berlin

DJH .. . 17,840ke, 16.81m
530 pm to 2 om News 7.30 p-m. and
10 p.m.

DZG .. . 15,360ke, 19.53m

Reported bemg ‘heard in lafe afternoons.

6.30 ¢

published.

IT SAVES YOU TIME!
IT SAVES YOU MONEY !

We guarantee that every subscriber

DJR . . ... 15340kc, 19.56m
Schedule: 3 pm to 2 a.m. News 5 p-m.
and 10 p.m.

Reception between 6 p.m. and midnight
is erratic, but every indication of rapidly
improving.—Ed.

DUQI oy et 15,280ke, 19.63m
3 pm. to 2 am. News 5 pm, 10 p.m.
and midnight.

DJB e .. 15,200ke, 19.74m
7500m toZOSpm News9om 11.15
a.m. and 1.30 p.m.

O3 e 15,100kec, 19.85m
1.40 a.m. toBlS a.m. News at 2.15 a.m.

DZE ... ... e e . 12,130ke, 24.73m
Fair slgnol but noisy at a.m.
(Schodel}.

DJP ... ... 11,855ke, 25.31m
8 p.m. “to 2 'a.m. News at 10 .M.

DXC-2 11 740kc 25.55m

Schedule: 3.40 a.m. to 7.25 a.m. News 6.15
and 7.15 a.m.

R6 at 7 a.m. (Perkins, Schodel).

DZD . ... 10,530kc, 28.45m
7.50 a.m. to 4 pm News 1.30 p.m. and
3 p.m

DZEC™ T T e 10,290ke, 29.25m
Very loud before mid-doy

DJD .. 11,770ke, 25.49m
Schedule: 1.40 to 7.25 a.m. News 2.15,
5.15 and 7.15 a.m. Talk at 3.30 a.m.
7.50 a.m. to 2.05 p.m. (News 9 a.m., 11.15
am. and 1.30 p.m.

DJX .
1.40 am. to 7.25 a.m.
and 7.15 a.m.

D)W

. 9670ke, 31.01m
News 2.15 a.m.

... 9650kc, 31.09m
3 p.m. t08pm News ot8pm

DJA 9560kc, 31.38m
Schedule: 3.30 a.m. to 6 a.m. News 3.30
and 4.30 a.m., and 5.30 “Lord Haw-Haw.”

DXM ... .. e 7270ke, 41.27m
Schedule: 6 to 8 a.m. “Lord Haw-Haw'’ 6.30
and 7.30 a.m.

DJC .. . 6020kc, 49.83m

%?g am. to 725 “a.m. News at 6.15 and

SAVE  MONEY

Order Yours To-Day

Make sure yau get every issue as soon as it is
Place an order with your newsagent
or send direct to us far a subscription.

has his
copy posted the same day it comes off the press.

to the ‘’Australasian Radio World,’”” commencing with the

SPECIAL

RATES

% 6 issues ..
% 12 issues 10/6
Y 24 issues 20/-

POST FREE

5/3

Enclosed please find remittance for 10/6 in payment far an annual subscription
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Hungory:

HAT-4, Budapest ... ... ... 9123ke, !2.88m
R9 at 1030 am. News at 11.15 am.
(Cushen).

Italy:

”This is Radio Roma’’

2RO-6 .... 15,300ke, 19.61m
12.30 a.m. to ‘8,55 a.m.; 11 am. to 3.20
p.m.; 5 p.m. to 5.30 pm.; 6.10 p.m. to
6.20 p.m. News: 1.40 a.m., 7.12 a.m., 8.20
a.m., noon, 1.30 p.m.,, 3 p.m., 5.20 p.m,
6.1 p.m.

2RO-4 . 11,810ke, 25.4m

12.30 a.m. to 8.55 am., 11 am. to 2.20
p.m., 2.30 p.m. to 3.30 p.m., 6.10 p.m. to

6.20° pm

2RO-15 . 11,760ke, 25.5tm
2.30 a. m. to 855 am.

2RO-18 9765ke, 30.74m
11 a.m. fo 2, 20 pm

2RO-9 .. . 9670ke, 31.03m
2.30 a.m. to 8.55 a.m.

2RO-3 ... 963Cke, 31.15m
2.30 am. fo 8,55 om 11 am. to 2.20
prs'no, 230 p.m. to 3.30 p.m.; 5 p.m. to

2RO-11 ... . 7220ke, 41.55m
230 a.m. to 8.55 a.m

HVJ, Vatican City ... 11,740ke, 25.55m

Heord between 4 and 6 p.m. Wednesdays

and Fridays, giving nomes of prisoners of

war.

R6 at 4.25 p.m.
HVJ, Vatican City

515 am. to 5.30 a.m. Talks.

(Perkins).
. 48.4Tm

Portugol:

CSW-6, Lisbon .... ... 11,040ke, 27.17m
Schedule: 3 am. to 635 a.m., except
Sundays.

Splendid signal.

CSW-7, Lisbon ... .. ... ... 9740ke, 30.8m

Schedule: 6.45 to 9 am. Talks: On Wed-

nesday, Friday and Sunday from 6.50 a.m.

to 7.15 am.

Good signal at 7 a.m. (Nelson, Schodel).
€S2wWD, Portugal ... ... ... 6200kc, 48.38m

Schedule: 6 ta 9 a.m.

Very faint and fades out by 6 o’clock.
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The Editor recommends . . .

CLYDE

RADI

BATTERIES

LOGGINGS (Continued)

Rumania:

Radio Bucharesti, Bucharest . 9234kc, 32.44m
Heard at great strength at 2 p.m. (Cushen).

Russia:

* {""This is Radio Centre, Moscow, calling”’)

RW-96, Moscow ... ... 15,410kc, 19.47m
Schedule: 7 p.m. to 11.50 p.m.

RW-96, Moscow ... 15,180kc, 19 76m
9 am. to 10 am. News 9 am. Noon to
5.30 pm. News 12.30 p.m. 6.05 p.m. to
6.50 p.m. News 65 p.m. 10.05 p.m. to
10.30 p.m. News 10.05 p.m. Midnight to
3.30 a.m. News 1.10 a.m.

Splendid in News at 12.30 p.m. (Coliins).

, Moscow or Khabarovsk 24.61m
Heard at great strength at 8.30 p.m. on
August 24.—Ed.

RW-15, Khabarovsk ... ... 9566kc, 31.36m
Schedule: 5 p.m. to midnight; 5.50 a.m. to
7.30 a.m.

RW-15, Khabarovsk 9546kec, 31.43m
5 p.m. to midnight.

News at 10 a.m. (Rogers).

RW-96, Moscow ... ... ... 9520kc, 31.51m
10.30 p.m. to 11.50 p.m.; 3.45 a.m. to 8.45
a.m. News at 4 am,, 530 am., 7.15 a.m.

RY-15, Khabarovsk 4457kc, 67.31m
R6 at 9.35 p.m.

RW-15, Khabarovsk 4273ke, 70.2m
5 p.m. to midnight.

Spain:

Radio Malaga, Malaga 7210kc, 41.61m
Fairly good strength at 6.30 a.m.

——, Malaga ... ... 6993kc,
Between 6 and 7 a.m., good signal.

Switzerland:

HBH, Geneva

(Perkins).

42.9m

. 18,480kc, 16.23m

Schedule: 11.45 p.m. Fridays to 1.10
a.m. Saturdays. Mostly English, little
French. News 12.5 a.m., 11.45 p.m. Mon-
days to 1,10 a.m. Tuesdays, ltalian. Ger-
man ond French.

HBJ, Geneva 14,535kec, 20.65m

O

for the

“VIBRA” BROADCAST FOUR

-,

Famous for their sturdy strength and for their proved efficiency, Clyde Radio

Batteries are the first choice of bottery-set owners everywhere.

Enclosed in

hord rubber containers, they ore leakproof ond practically indestructible.

Manufactured by

THE CLYDE ENGINEERING CO. LTD.

GRANVILLE, N.S.W.

First Sunday in the month. 3.45 p.m. to
5.10 p.m.
R5 at 3.45 p.m. on August 3 (Perkins}.
HBO, Geneva .... ... ... .... 11,420ke, 26.31m
Same remarks as HBJ.
Weak at 3.45 p.m. on August 3 (Perkins,
Nelson). (Not always audible at Randwick.
—Ed.)
HER-3, Schwarzenburg .... ... 6165kc, 48.66m
Schedule: 2.40 p.m. to 3.37 p.m.
Good signal. 3 a.m. to 7.05 a.m. Splendid
signal when closing at 7.05 a.m. (Perkins).

SCANDINAVIA
Denmark:
RADIO DENMARK, Copenhagen
9710ke, 30.9m
Heard at good strength in afternoon.
Finland:
OIE, Lahti

15,190ke, 19.75m

Main Sales & Service Division: 61-65 WENTWORTH AVENUE, SYDNEY. Phone: M6738 (5 lines)

1.30 am. to 8 am. News 4.15 a.m. and
7.15 a.m.

Heard giving News in English at 10.30 p.m.
Very noisy. Said they were also on 25 and

31 metre bands.— Ed.

, Helsinki ... ... ... 11966kc, 25.07Tm
Said to be on air from 5.20 to 6.50 a.m.—
Ed.

OFE, Lahti .. 11,708kc, 25.47m

Schedule: 1.30 am. to 8 a.m. (News, 4.15
and 7.15 a.m.); 3.30 p.m. to 6 p.m.

R6 with News in English at 7.15 am..
(Nelson).

OFD, Lahti : 9500kc, 31.58m
Schedule: 1.30 a.m. to 8 a.m. News, 4.15
and 7.15 a.m.

R8 at 7.15 a.m. (Byard).

, Helsinki ... . .. ... 8586kc, 34.94m

Sgid to be on air from 5.20 to 6.50 a.m.—

Ed.

l S.W. REVIEW
| (Continued from page 23)

! The Asiatic station right next tec

PMY is, I am told, XUD. No English
spoken, but call-sign is given at 9 p.m.
‘ And here is what 1 think is a new
one:

9.24mc, 32.46m, which a number have
taken to be Bucharesti at 10.30 p.m.,
i, I am told, XLMA. The address I
do not know, but they give the call-
! sign at 12.40 a.m. The prefix X, of
course, denotes somewhere in China.

This must be of interest to lis-
teners. On Sunday, August 24, the
Rev. Loveday, giving the B.B.C.

church service from St. Martins in the
| Field, asked for special prayers for

The station on approximately |

all journalists and broadcasters that
|“they might be guided in their task

of enlightenment.”
|

We welcome a new member to the
| All Wave-All World DX Club, Mr.
| Ronald Collins, Glanville, South Aus-
tralia. Well, Mr. Collins, you have
started off with a very good list and
| very nicely set out. Will be particu-
larly interested in vour further re-
ports, as I am South Australian born.

Dr. Gaden reminds me that some
{ good listening is to be had on and
| around 51m. Here will be found quite
{a number of U.S.A, airports. Don't
send reports, as you are not permitted
to do so. Around 63 metres you might
find the same class of listening, but
the location, Canada.
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Vibra 4 is Battery “Trade Builder”

OLLOWING on our article in

last month’s issue in which we

described a receiver called the
“Trade Builder,” designed for use as
a proposition by dealers wanting a
handy mantel model for business pur-
poses, we have had a number of re-
quests for a similar type of receiver,
but designed for battery use.

Whilst we would, like to oblige, we
feel that it would be most difficult to
produce a design which would in any
way improve upon the “Vibra Four,”
which was detailed in our July issue.

The “Vibra Four” has proved to be
a completely satisfactory receiver in
every way, and the only complaints
that have been received to date are
in regard to the modesty of our claims
for its performance. A couple of
country dealers have taken us to task
for the remarks we made about the
difficulty of obtaining noise-free
operation from such a set when
operating on short-waves. We did not
extend our recommendation to cover
the operation of the set when used
with a dual-wave tuning unit, but
these dealers have given us a most
definite assurance that with any of
the vibrator units at present on the
market there will be no trouble at all
and maximum sensitivity can be used
without fear of the noise level being
excessive.

As a Dual-waver
There are no modifications necessary

| to the actual circuit for the use of a
dual-wave unit, but naturally there is
{a certain amount of alteration in re-
| gard to the chassis design, as the coil
bracket ‘will fit in to the underside of
| the base amongst the wiring.

[ According to one report the original
base can be used, plates being put
over the unused holes, which were
originally provided for the aerial and
| oscillatof coil units. The dual-wave
unit is then mounted in the hole

LA ad oo o s s sd s d e v

CASH PRIZES
Watch out for the
announcement of our

BATTERY CIRCUIT
CONTEST

next month
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originally intended for the volume con-
trol, this item being placed over at
the other side of the base, with the
| switch built into the actual volume
control potentiometer. Potentiometers
| of this type are readily available at
only a slightly increased cost.

As a Straight Battery Set

For those who want a straight bat-
tery set and not one to operate from
a vibrator, this circuit still holds good,
as mentioned in the original article.

By following out the original circuit
design for the filament network it be-
comes possible to use the ordinary
two-volt valves, but with the six-volt
accumulator. The current drain is cut
down to about one-third of the normal
current for a battery set, making it
possible to operate the receiver for
months at a time between re-charging.
In many cases this is indeed an at-
traction and well worth the extra cost
of the six-volt accumulator, compared
to the single-cell type. For the high-
tension supply a set of three 45-volt
“B” batteries is required, and the high
tension current drain is well within
the capacity of batteries of this type.

Gang Condensers

With the “Vibra Four,” as with
most other receivers. the matter of the
selection of a gang condenser calls for
some comment. Unfortunately, there
is a certain amount of shortage of
modern-type gangs, and in many cases
the wholesalers have plenty of the
earlier type gangs on hand, but are
unable to supply the type “H.” This
is not really such a problem as it
might seem, for the “F” type gang is
equally suitable, provided that the coil
unit or coils are of suitable type, and
the dial is calibrated to suit the gang
and coils. In cases where wholesalers
are in a position to supply matched
coils, gang and dial we have no hesi-
tation in saying that there is no need
to worry about which type of gang
is supplied.

=
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BALANCE CONDITIONS

IN

PUSH-PULL OUTPUT

By C. PARRY

USH-PULL operation is ex-

tremely popular amongst set-

builders to-day, and probably
there is no more popular combination
at present than a pair of 6V6G’s
driven by some suitable means.

Experiments were begun recently to
try and determine the constants of
such a combination on considerably
simplified lines. As might be ex-
pected, the trend of these experiments
again and again led to some form of
paraphase operation.

At this stage it was observed that
the matter of a balanced drive was
not of great importance — at least not
as great as might be ordinarily ex-
pected. Further experiment brought
to light quite a number of interesting
points.

Accordingly, all the data available
on push-pull was once more scanned.
The matter of actual drive ratio was
still obscure. 1t seemed, however, that
given a perfect pair of valves, a per-
fect transformer and a certain amount
of luck, satisfactory calculations on
performance could be made.

As is well known, unpredictable
things happen in practice once the
ideal is departed from.

It was decided, accordingly, to
settle the matter for once and for all.
Remembering the controversy on the
“Barnes” circuit seemed to indicate it
might yield interesting results.

Questions

In conducting tests of this nature it
is vital to consider and, if possible,
measure all those factors known to
influence amplifier performance or
likely to affect those factors.

The most pertinent questions raised
seem to be as follows:

Should the ratio of the drive on the
grids of the two output valves vary —

(a) How is the undistorted power
output affected?

(b) For feedback considerations,
how is the phase shift in the
transformer affected?

(¢) How is the overall
affected ?

(d) How much may this grid drive
ratio be allowed to vary?

Now, it will be realised that a satis-
factory answer cannot be given to
most of these questions.

gain

Method of Examination

In order to get answers, a circuit
set-up as in Fig. 19 was used. This
shows simply the layout and equip-
ment.

It will be noted that six oscillo-
graphs are shown. As only two were
avallable, one was left permanently in
position A to check grid phase shift,
and the other used for observation in
the other five positions.

The attenuator was carefully ar-
ranged so that the ratio of the drive
on V. to that on V, could be altered in
steps from 0 to 1.2 times. This was
rechecked from time to time and when-
ever it seemed circuit conditions
might alter it.

At each step of this control, it is
therefore possible to determine —

(a) Phase shift in the grid circuit
from true 180° push-pull;

(b) Similar shift in the plate cir-
cuit;

(c) Ratio of alternating plate vol-
tages on V. (EP,) and V.
(EP:);

(d) Power output and overall gain;

(e) A.c. voltage appearing across
the cathode circuit.

The actual electrical circuit is
shown in Fig. 20, with the equipment
disconnected. This must be referred to
for Figs. 1 to 18.

Initial experiments carried out
showed small variations which could
not be accurately formulated for con-
clusive deductions.

As a result, conditions were selected
which might be said to represent
medium — but not good — operating
conditions. A slightly lower bias
allowed higher plate current than nor-
mal. A transformer was selected
which had poorer characteristics than
standard in order to give slightly
exaggerated conditions.

In order also to simulate possible
operating characteristics and give
some indication of the direction in
which care should be taken in actual
push-pull, various changes were made
to the circuit and all the factors men-
tioned again measured.

Thus the inclusion of C: (Fig. 20)
would indicate a capacity unbalance in
the transformer. A resistive unbalance
was produced by placing L, R: (or LR)
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N A very practical way the effects of the various unbalances and

I load changes likely to occur in push-pull output stages have been
graphically tabulated from nearly one thousand observations on

a very conventional and popular amplifier, and an excellent analysis

made of the results.

This will be of great interest to technicians and experimenters
alike since, for the first time, the effects of various circuit changes

is made available in a reference form.

These observations, too,

should serve to settle many controversial points and dispel many

existing fallacies.

in parallel, consisting of approxi-
mately 10 henries and 2000 ohms. L,R:
and LR are, of course, equal, but
merely in different parts of the circuit.
All these results have been put into
graphical form in Figures 1 to 16, so
that ready comparison can be made.
In each of these figures the operating
conditions are shown, while in large
figures is indicated the particular cir-
cuit change which was made for that
particular set of graphs. Normally, no
cathode by-pass condenser was used,
but Fig. 9 shows the results obtained
when a 10 mfd. by-pass was used.

Observational Difficulties

As might be expected, there were
certain difficulties attendant on these
observations. Some of the graphs,
therefore, are the result of averaging
several sets of figures. Some of the
values can only be approximate or
comparative but, nevertheless, just as
usetul.

It is a fact that when any “ob-
servational error” occurs, the probable
effect of this and its magnitude may
be predicted by a careful analysis of
all the factors pertaining to it. This
has been done in several cases to over-
come most obvious errors.

Some of the difficulties are worth
discussing. Firstly, the small phase
angles measured can only be approxi-
mate because the thickness of the
trace of the CRO sets a limit.

In the plate circuit accurate figures
are impossible since a true elipse does
not occur, as the valves work, on dif-
ferent characteristics and with elip-
tical load variations. What could be
observed, however, was any change in
phase. In most cases where the graphs
indicate zero phase shift, this was so
small it was incapable of accurate
observation.

The gain variations shown represent
the actual change in amplification of
the system taken by observing the
output voltage for each grid ratio.
They are therefore no indication of
power, max. voltage and so on, and
are quite accuratc,

The Peak A.C. Cathode Volts

The peak cathode A.C. volts is
rather a complex factor. It was

noticed that, at the minimum point,
the fundamental input signal balanced
out, leavingt a second harmonic,

The phase of this depended on just
which grid had slightly greater drive.
It was not due to grid current and
could only be explained by actual
operating differences in the valve
characteristics although this was the
point of perfect “balance.”

This is important to consider
should the cathode be tapped for in-
verse feedback purposes, since it
would be possible to obtain a con-
dition of negative feedback at funda-
mental and positive at the second
harmonie.

It is important to remember that
this harmonic voltage observed occurs,
although the valves are perfectly
balanced for drive. The actual amount
varies with the secondary transformer
load and was noted to be considerably
less in triode than in pentode opera-
tion. Since it occurs (with varying
amplitude) over a large range of
signal into the grids, it means that
harmonic distortion must occur due to
differences, as well as the type of
valve characteristics, even though the
valves are in push-pull and that this
must be worse in pentode than in
triode operation for the same grid
cathode voltages.

At high extremes of load this dis-
tortion voltage comprised also addi-
tional harmonic components to second.

The peak value of this A.C. voltage
was therefore measured and includes
fundamental and second harmonic
components. As would be expected,
this prevents the graph of this
record (curve B) from being properly
linear.

However, beyond a grid ratio (VG./
VG:) of .8 the harmonic content is
sufficiently low to regard the peak
A.C. voltage as only fundamental.

As would be expected, the phase of
this voltage at large grid ratios is
such that it is in phase with the signal
on the grid having the greatest swing.

Maximum Grid Drive Ratio

At this point it will be observed
that the maximum figure for this grid
ratio is 1.2. This was sufficient to go
over true balance. Since, once signals

o
N

¥
o
§

Acvours pg

’4‘.\'{5&/’7‘&- *
°

s vy

umisTORTED
'~

RATIO EPi/EP2

&

CATHODE PeAK
A vours o

RATI0 EP: fEP2

The Australasian Radio Warld, September, 1941



RATIO VG2[val

RRTI0 EP1/EP2

‘(' RATIO £P1/eP2

PUSH-PULL (Continued)

are on each grid, the valve charac-
terics change, it was not considered
necessary to go very high in the other
direction. The most important and in-
teresting results are observed as the
ratio varies from 0 to true balance;
beyond this we merely have the same
conditions, as it were, reversed. It is
also interesting to note (as will be
later shown) that valve conditions
will depend upon the actual signal
upon each grid as well as their ratio
— important to keep in mind when
considering low volume distortion.

Undistorted Power Output

The undistorted power output was
quite difficult to arrive at. This was
because the type of distortion altered
with each grid ratio. As a result, the
wave-form was kept very pure in each
case, resulting in lower figures than
would be normally reached.

This point about distortion is itself
very interesting. At low grid ratios
and in “Barnes” operation [I use the
word for want of a simpler term]
the distortion is predominantly second
harmonie. Fairly large power outputs
may be maintained, if you are pre-
pared to accept the accompanying
distortions.

In the case of a high load good
transformer (Fig. 15) the distortion
changed very rapidly from second
to third as the drive ratio increased.

Observations were taken on both
plates (CRO in positions E and F,
Fig. 19) and it was noticed that the
amount and type of distortion in each
plate varied, depending on this ratio.
When this was low the plate of V.
showed excess second harmonic.

The power curves shown are fairly
indicative of the power performance
of the valves under the conditions
shown.

Despite the large amount of equip-
ment, no trouble occurred due to
spurious cscillation and the like, al-
though at first a little difficulty was
experienced due to leakage on the
grids of V; and V. from the harmonics
of the sweep of oscillograph A
(Fig. 19). .

In addition to these ratio tests, a
series of frequency runs were made
to see what might happen under vary-
ing signal conditions. To get satis-
factory variations a low load RL (Fig.
20) of one ohm was used. The power
output here does not agree with the
figures of Fig. 2 since it was possible
to allow somewhat higher distortion
on the frequency runs. These will be
referred to later.

It will be realised how much tabula-
tion is necessary to accumulate these
graphs and how practically every pos-
sible variation likely to occur in prac-
tice has been simulated and data
recorded for it.

For instance, Figs. 10 and 11 show
the effect of lowered filament voltage
on each valve — equivalent to using
one good and one poor valve.

It might be thought that much
better results would be obtained by
using good transformers. Figs. 13, 14
and 15, however, show that the
general form of the curves is the
same as Fig. 1. We might expect less
transformer loss, better coupling and
frequency response, but in general the
same conditions apply whether the
transformer is good or medium. Cir-
cuit unbalances as evidenced by other
graphs will produce graphical changes
purely in keeping with those already
shown. So, too, using the valves as
triodes (Fig. 16) provides very little
departure from the general form of
the curves in Fig. 1. If anything, the
grid drive ratio is even less critical.
As a result, it was not considered
necessary to duplicate all the other
circuit conditions for the valves used
in this manner.

Example of Graphical Interpretation

As an example of how to read Figs.
1 to 16, take the following example
(referring to Fig. 1):

Balance occurs (minimum cathode
voltage) at a grid drive ratio of 1.1.
The phase angle departure from true
push-pull in the plates (and the grids)
is about 5° at this point. That is,
almost perfect anti-phase conditions
exist. The A.C. plate voltages are
equal, power output is 4 watts, and
the gain has risen 6 d.b. from the
“Barnes’ conditions.

So much for the testing methods
and initial observations.

The A.C. Plate Voltage Ratio
EP./EP:

The first point of discussion is the
A.C. plate voltage ratio, EP,/EP,
(curves C).

It will be realised from these that
this ratio gives no indication of
balance, power, output phase shift, or,
in fact, anything about the operation
at all.

It is supposed to be theoretically
equal to unity. The greatest varia-
tions under any circuit conditions
occur when there is a large VG,/VG.
ratio — and it may therefore be said
to depend on this. (Refer to Figs. 7,
8, 9, 10.)

Obviously, too, it depends on the
quality of the transformer as well as
the reflected load condition (Figs. 1
and 2). Again, as might be expected,
from Figs. 10 and 11, we see that
valve quality will affect it. Figs. 1,
4, 5, and 6 show that a capacity un-
balance or phase shift in the grid
affects the ratio. In fact, from this
it appears that any condition tending
to produce a phase shift between the
plates will affect this ratio.

It may not, therefore, be used for
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determining points of optimum

operatign.

Also, as mentioned, since different
amounts of harmonics are in each
plate, voltage feedback off either
(when grid drive ratios are large)
may not produce the requisite effect
and should then be taken from the
voice coil.

However, where fairly satisfactory
transformers are used, it is important
to realise (Figs. 13, 14 and 15) that
this ratio does not alter much with
change in grid drive ratio so that this
should be considered when applying
paraphase circuits. Also, when con-
sidering paraphase, the point of dis-
tortion should not be overlooked. It
may be generally taken that the plate
whose grid has maximum drive also
has maximum distortion.

Since a levelling-off appears to
occur in all general cases when VG,/
VG: is about .8, this should be the
limit for push-pull conditions unless
feedback is applied. As balance in all
these cases occurs at VG./VG, = 1.1,

AN NN N N WD

In figs. 1-16, the fallawing
curves are tabulated:

A = Phase shift fram true 180°
between V.V: grids.

B = Cathade peak A.C. valts.
Ratia EP./EP-.

D = Phase shift between V.V:
plates.

o
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— DB variatian in autput.

F = Undistarted pawer autput.
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this actually means that the drives
on the grids may vary by 1.1/.8 or
1.37 times. Also at this point the
apparent loss of power is negligible.
Under any considerations, should the
ratio vary between this and 2 times as
much, feedback should be used.

Considering an average case of Fig.
13: The power has dropped at this
grid ratio by approximately 25%. If
we consider the power roughly pro-
portional to the load, and the harmonic
distortion as roughly inversely pro-
portional to this, then the distortion
is about 1.8 times as great. This will
not be strictly true as the action is
rather more complex, but this may be
used as a rough yardstick.

Then, to cut back the distortion to
the same point as before, the reduc-
tion factor is 1.8. Or, if you must use
per cent., allowing a gain of 20 to
the 6V6 stage, this is about 1.5%.
Since this is a conservative minimum,
it wilk be best to double the figure —

giving a gain reduction of 2.6 and a
feedback of 8%.

Fig. 8 shows the extreme variations
which can occur in the plate ratio yet
still show no relation to the power
output. It is interesting to observe in
Fig. 7 that under certain conditions
it is possible for the undriven valve
to have the greatest alternating plate
voltage.

The frequency responses of Figs. 17
and 18 only further show that this
ratio cannot be used for very useful
observations since wide variations
occur irrespective of phase shifts and
the power output does not vary ac-
cordingly. Obviously, this is deter-
mined by the absolute valve of one
of the voltages, not their ratio. In
general, the plate ratio may be said
to depend upon the grid drive ratio to
the valves, the phase angle between
grid voltages, the output transformer
and the balance of the same, and the
valve quality.

Plate Phase Changes

It is important to realise that the
various circuit conditions shown do
not greatly alter the phase shift
across the transformer, so that any
feedback circuits used will not have a
changed frequency characteristic for
different plate or A.C. voltage grid
ratios. The departure from true push-
pull depends, as would be expected, on
the frequency (Fig. 18) and might
become quite serious as is often the
case in practice at frequencies over
about 8,000 to 9,000 c.p.s.

Point of True Balance

The point of balance has been men-
tioned several times. It will be seen
that in all normal cases the minimum
A.C. cathode volts occur with a VG./
VG, ratio of 1.1. At this point, only
second harmonic remains, and in each
case coincides with maximum power
output and, by observation, with equal
distortion in each plate for a small
overload. It is obvious that this vol-
tage may be taken as a very satis-
factory indication of true balance if
such is required. While the amount of
voltage tends to indicate the state of
unbalance.

Since the plates are practically in
true antiphase, the current in the
common cathode arm may be taken
as the difference between them. The
cathode voltage then is an indication
of the difference in A.C. plate cur-
rents in the two valves. The valve
with the greatest drive has the great-
est current, as would be logically ex-
pected, irrespective of the individual
alternating plate voltages, for, as we
have alreadv seen, these may vary
considerably, but in every case the
curve B takes approximately the same
shape. Thus, the curve B serves to

RATI0 EPJEP2
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PUSH-PULL

indicate the excess of plate current in
the valve with greatest drive.

The curve must therefore take a
minimum, as first one valve then the
other receives greatest drive, the mid-
way condition depending on the actual
valve characteristics.

To further substantiate this, take
Figs. 1, 10 and 11 for cases of prac-
tically equal valves, then Fig. 10, V,
weak, and Fig. 11, V. weak. In Fig.
10, 'as would be expected, balance
occurs at a smaller VG:/VG, ratio since
the operating current of V. is much
greater than V.. In this case, themn,
the right-hand slope of curve B in-
dicates excess current due to V:, while
in the case of Fig. 11, balance has
still not been reached, as more drive
is required to make V. alternating
plate current equal to that of V..

It is to be remembered that A.C.
plate current is given by I = GMVg,
where GM is the dynamic mutual con-
ductance, which depends on valve
quality, and Vg is the grid voltage.

This will again be considered in our
final analysis.

Since this cathode voltage is in
phase with the input voltage, it exerts
a ‘“degenerating” effect which it
might well be argued would give the
gradually increasing gain curve of E
in these graphs. Fig. 9, however,

(Continued)
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shows the effect of by-passing the
cathode and the gain still increases
with the VG:/VG, ratio. In this case
the cathode A.C. voltage is smaller
but only comparative. No actual
values are shown, so that this again
indicates an excessive V, A.C. plate
current. In this case the overall gain
is somewhat greater, but this does not
give us much indication of events —
it is the change of gain with VG./VG,
that, as we shall later see, is most
important.

Gain Variations

The change of gain (curves E) is
therefore an indication of amplifica-
tion taking place within the valves
themselves and shows that varying
the grid drive ratio must be in some
way affecting the valve operating

characteristics, otherwise curve E
would be greatly affected by the
presence of CK in Fig. 20.

Several mentions have been made
of normal cases. This refers to con-
ditions most likely to be met in prac-
tice with good transformers deliver-
ing evenly balanced loads, and all, ex-
cept Figs. 7, 8, 10 and 11 may be
regarded as such.

It will be noticed that much more
rapid balance occurs with the valves
as triodes (Fig. 16) than in any other
case. Whatever causes the effect must
therefore also be in keeping with this
observation. It will be apparent from
this that the change in grid drive ratio
must have the effect of changing the
individual plate currents. This will be
further considered later.

It is important, before passing on
to the power output, to consider the
loss of gain which actually results
due to zero drive on one push-pull
grid. Since this is an average of
6 D.B., it means quite a substantial
amount, and for a constant input
means that only one-quarter the
power will be delivered. To raise the
power it will be necessary to double
the input voltage which will obviously
extend into the region of grid current
of the driven tube and so only aggra-
vate the distortion which, as already
mentioned, is quite severe at relatively
low levels of power.

Power Output

The power output (curves F)
seem to be low, but this is understand-
able in the light of previous remarks.

It will be observed that once a drive
ratio of about .8 is reached this curve
starts to flatten out and for all prac-
tical purposes may be regarded as
satisfactory from this point of view.
There is thus little power loss or in-
crease of distortion from true balance
to a drive ratio of about 1.37 on the
grids. That is, the grid drive ratio
need not be critical and may vary
about +30% from true balance with-
out the effect being serious from a
quality point of view. At this junc-
ture it must be realised that we are
~onsidering the operation of push-pull
from the point of what can be re-
garded to-day as good reproduction.

For poor tonal response, or only
“speech” consideration, it is possible
that the above ratio might be greatly
exceeded.

It will be observed from Figs. 1, 2,
3, 13, 14 and 15 that the actual secon-
dary load may vary over wide ranges
without affecting greatly the point of
balance or relative losses at given
grid drive ratios. Since the secondary
load is fixed in each case, some diffi-
culty would result if a change in load
also greatly affected the grid drive
ratio, due to some particular circuit
condition departing from conventional
arrangements. The load obviously

affects power output, but should the
grid drive ratio be altered simultan-
eously severe distortion could result.
Otherwise, we may say that the con-
dition of grid drive is quite unaffected
by the loading.

The loss of gain from true balance
at the above ratio of .8 is, in general,
only about 1 d.b. and therefore not
serious. It might be thought, too, that
this gain curve should reach a maxi-
mum. However, this cannot be so un-

WHEN VG1 =V RATIO

— . VGyvar 0 [Thn

A - raTi0
B-

til the valves are quite blocked, for,
as balance is passed, it merely means
a reversal of drive condition and the
gain must therefore increase.

Grid Drive Ratios VG./VG,

It will be noted that the grid bal-
ance ratio is even more broad when
the load is low (Figs. 2 and 13). Gener-
ally, however, the slope of this curve
may be taken as an indication of the
distortion occurring at that particular
drive ratio. Thus, in Fig. 1, at a ratio
of .5, the power has dropped appreci-
ably, so we may consider distortion
to start rising. This statement is
merely in keeping with previous
observations.

From the normal cases we see that,
even with feedback, the grid ratio
should not fall below 2 (.5), since
there is not only an increase of dis-
tortion but the loss of gain and power
1s too great to be satisfactorily over-
come, while feedback, of course, can
only further lower a gain already
dropping. There is little advantage
from a reproduction point of view to
balance exactly, and in any case this
would require readjustment every time
a valve was replaced.

It might be wondered how balance
occurs in these experiments at VG./
VG, = 1.1, instead of 1. This was
due to different valve characteristics
which might reach a difference of as
much as 20%, even in new valves. The
valves were reversed in position in the
test set-up of Fig. 20, and balance
then occurred at a ratio of .9, show-
ing this to be true.

It was decided, however, to choose
“poor” conditions, and the weaker
valve was therefore put in the posi-
tion which would receive no drive at
one end of the attenuator setting.
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Initial Analyses — Plate Loading

There now comes the very impor-
tant part of analysing all these
graphs into some workable and useful
conclusions. One thousand experi-
ments or so are not much use if all
we can say is that one thousand ways
won’t work.

It seems at first difficult to obtain
a correlating factor for all the vary-
ing data, but a little study soon clears
the situation. Considering first the
normal circuits: Since the A.C. plate
voltage is unity, and from curve B the
A.C. plate current in V. is greater

than in V,, then the effective load —
EP,
Of Vl
TA.C.

must be much lower than V.. Because
the drive voltage on the grid of V,
is fixed, then at balance the A.C. plate
current equals that of V.. The change
of plate current must then occur, due
to the dynamic mutual conductance,
which means that the load must de-
crease from its optimum value at
balance to a very low value when
the drive on the other valve is
dropped. Under these conditions we
would expect a large second harmonic
component to be developed and, of
course, a decreased power output.
Although the “effective” load of V.
must increase, it cannot make up for
the drop in grid drive, otherwise the
A.C. plate currents would remain
f;qual and curve B would be a straight
ine,

Broadness of this grid ratio could
then be expected, because as V.’s load
became equal to Vi, so the second har-
monics would tend to balance — but
broadly so—since the amount of
second in V: would rapidly rise as V,
dropped, so tending to keep the value

constant over an appreciable range,
until V., due to low grid drive, had
very little second, so that the overall,
due to V,;, would be quite appreciable.
This change in load is depicted in
Fig. 21.

Under these conditions, too, it is
apparent that as the effective load of
V. (Fig. 19) gradually rose there
would be a gradual rise in overall
amplification

URL

RP + RL
which would be independent of cathode
by-pass.
Also, since the loads on each plate
would vary as the drive ratio varied,

PO XU XX LU XD
| wish to express my thanks
to the Rola Speaker Com-
pany for their co-operation
in preparing samples for

these experiments.

— C. PARRY.

1900 %0700700%00%00%6 %6 %6 % 0%06%6%00% 0% %0 0% %% 0% 0% e %%
RXa XA XA XX XX LTI T X ICIT XTI D DO X

then it is apparent that different types
and amounts of distortion would be
observed on each plate. Should the

| valves be arranged as triodes, the

rising of V. (undriven) plate load
would very rapidly drop its A.C. plate
current, so making a very perceptible
minimum point and, at extremes, a
very large observed cathode voltage.
In fact, if the reader accepts this
solution, it may be satisfactorily ap-
plied to the observations recorded and
will certainly assist in understanding
push-pull more clearly.

This observation is borne out by the
calculation of the effective plate load
(given in Radiotronics 79) of each
valve.

This is —
1 RL { 1+ RPV, )
4 RPV, }

RL is the normal plate to plate
load, RPV, is the plate resistance
of the valve whose load we are con-
side;;ing, and RPV: the plate resistance
of 2

The plate resistance varies con-
siderably with the grid drive and in
the extreme case, with no drive on V,,
may be considered infinite, This must
be so, for we have the same A.C.
plate voltage on each valve yet zero
grid drive on V..

Its dynamic amplification is then in-
finity, giving it an effective infinite
impedance. Under these conditions,
the load on V. is a maximum of %RL
or half normal load, while, since it
must also supply power to the other
valve and the other half of the trans-
former, it is probably less.

At the point of balance, of course,
each valve has a load of %2 RL since
RPV, = RPV,, and in this case the
transformer serves only as a coupling
and could, if required, be made in two
separate units. However, by making
a centre-tapped unit, the effective D.C.
through the windings magnetising the
core is greatly reduced and the low
frequency response can therefore be
extended.

It will be realised at this stage that
at low signal levels the effective plate
impedances must also change.

As a result, the distortion factor
will depend on the amplitude of

signal for large grid ratios, because
conditions

under these the ratio

For Your . . .

Telephone - - -

MULLARD-AUSTRALIA PTY. LTD.
367-371 Kent Street, Sydney, N.S.W.

“SIGNAL TRACER”»

No piece of equipment is better than the valves it uses . . .
no one can afford to take the risk of breakdowns or unreliability.
That is why every builder of the SIGNAL TRACER should —

SPECIFY AND INSIST on MULLARD VALVES

Mullard Valves have that extra reserve of efficiency and
dependability that has made the name of Mullord a household
word wherever the British flag is flown.

FOR ANY PURPOSE THERE NEVER HAS BEEN A BETTER
VALVE THAN MULLARD

- MJ 4688

Mullerd valves you should specify for the
“Signal Tracer,” shown above, comprise a
6J8G converter, three 6U7G amplifiers, 6B6G
detector, 6Y6G beam power output valve, 80
rectifier and a 6E5 magic eye indicator.

Mullard @
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PUSH-PULL (Continued)

Thus increasing the signal in these
experiments, at low grid ratios be-
yond the point where distortion starts,
does not greatly increase the distor-
tion, unless, of course, the region of
grid current is entered, because the
changing V., plate impedance (due to
increasing signal) tends to raise the
effective load of V..

This effect will obviously be most
serious at grid ratios of less than .8
(on our graphs) as can be judged
from the shape of the curves F.

We may say, in fact, that beyond
this the plate impedances vary too
rapidly to allow much automatic com-
pensation to take place. Thus low grid
ratios will give complex distortion
effects for varying signal inputs and
on this score alone should be avoided.
Under these circumstances the plate
load will depend in a very complex
way upon the actual signal on the grid
of the main driven valve, the grid
voltage ratio and the reflected load
from the secondary of the output
transformer.

Sliding Reflected Load

For a clearer understanding of
what goes on we may regard Fig. 21.
R: and R: represent resistors which
vary so that they decrease as the
signal on their corresponding grid in-
creases. The minimum value of each
will be slightly less than half the nor-
mal rated load for the valve as a
class A amplifier. The maximum value
will be at least 10 times this value
(since infinity is rather a hard con-
ception to put into resistors). These
resistors represent the effective plate
loads of the valves as presented to
them through the action of the

Vs 76
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We may then quite conveniently| By observing Fig. 21 and keeping

assume that the load reflected by the |the above in mind, the broadness of

transformer is of a varying nature, |

grid drive ratio will be more readily

its centre tap sliding up and down de- |apparent, and the excessive distortion
pending on which valve has the great- [and loss of power will become more

est drive.

The minimum load reflected will be
the rated plate-to-plate load, and the
maximum infinity. Or better, a maxi-
mum variation takes place at which
the load on one half the secondary is,
at most, half its correct value, and on
the other half is infinity, the one in-
creasing and the other rapidly de-
creasing until the reflection is the cor-
rect plate-to-plate load, while beyond
this the process is the same but on

transformer. different halves of the transformer.
Va
F-{JLZZZ > l
#‘ .
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Block diagram of experimental set ‘

up for push-pull measurements. l

understandable. Other factors, too,
will fit more easily into the picture.

Summary of Data

1t is now fairly simple to summarise
the important conclusions which have
been made and put them into work-
able form. These will apply in general
to any class A stage push-pull.

(a) Observation of the A.C. plate
voltage ratio is indicative of nothing.

(b) Where exact balance is requir-
ed, this can only (and very satisfac-
torily) be checked by obtaining a
point of operation such that minimum
A.C. cathode voltage results.

(¢) There is no point to be gained
in using a cathode by-pass condenser.

(d) Any feedback taken from the
cathode must be very carefully con-
sidered, owing to possible second har-
monic regeneration.

(e) Inverse feedback to previous
amplifier stages should not be taken
from either plate but from the voice
coil unless a grid drive ratio of less
than .8 : 1.1 (1.37 times) is used.

(f) Circuit conditions popularly
known as “Barnes” should not be
tolerated unless lowered gain and
power, plus increased distortion, can
be allowed. i

(g) The ratio of grid veltages is not
critical and may vary from true bal-
ance at least +—30% without serious
results. Beyond this, and to a range
of two times, inverse feedback should
be used, giving a gain reduction of at
least 1.3 times, and preferably twice
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as much. Beyond this should not be
tolerated under any conditions.

(h) Phase shifts will not be serious
for conditions of unbalance in the grid
drive, so that in cases of unbalance
no fear need be felt that such shifts
might affect the frequence response,
i.e., the response with feedback (ap-
plied to previous stages) will not alter
if the grid ratio changes.

(i) There is no point to be gained
(outside of laboratory considerations)
in exact balance, and this is further
evidenced by the fact that it must be
adjusted with each new change in
existing circuit conditions.

(j) The transformer, provided it is

A\
Fia a1

of a standard and satisfactory make,
will not upset normal operation even
for comparatively large unbalances,
within itself, over the grid ratio
range discussed. That is, the circuit
conditions are not greatly critical on
the transformer balance, provided the
grid ratio does not depart more than
indicated from true balance.

(k) These conditions hold for both
triodes and pentodes.

(1) The secondary load may vary
over a wide range without these con-
ditions changing appreciably.

(m) The plate load into which each
valve works is dependent upon the
grid drive ratios as much as it is on
the output transformer.

(n) Even perfect balance does not|
necessarily mean even harmonic dis-
tortion is completely eliminated.

Conclusion

It will be observed that many fairly
popular fallacies are somewhat ex-
ploded by these observations. How-
ever, this is quite possible, because
many fallacies have a very insecure
background. The observations made
were done very thoroughly and may
quite readily be used for reference
purposes.

Space does not permit of a detailed
discussion of all the graphs shown, but
the information given so far will en-
able the reader to analyse those graphs
which might appear to apply to some
particular problem with which he is
associated.

Measurements were taken at 1000

ROLA RADIO NEWSREEL

O RADIO programme has been
more in the news in the last
twelve months than has Rola
Radio Newsreel, inaugurated by the
th‘ioHon. R. G. Menies on September 8,

For the first six months the pro-
gramme originated in either 2UE or
3XY studios and was broadcast by
both these stations. Recently, how-
ever, the programme direction has
been centralised in Melbourne and re-
layed to the popular South Australian
stations, 5AD-PI-MU-SE.

The programme follows a fairly
definite form in that it opens with a
brief summary of the news (akin to
the B.B.C. headline news), followed
by a commentary on the news by
Rola’s expert commentator (Mr. G.
Sawer). This has been a feature
which listeners have been quick to ap-

c.p.s., since this appeared to be the
most satisfactory standard from which
unbalances might be calculated. The
valves were not individually balanced
for mutual conductance as this
is not normal in practice. The
frequency run made shows only a
slight departure between curves for
two extreme conditions, so that,
whether feedback is used or not, no
fear need be entertained that the res-
ponse will be affected by changing
grid drive ratios.

Finally, it is to be hoped that the
data made available by all these ob-
servations will prove of use in both
the understanding and design of this
very popular circuit arrangement.

preciate owing to the unusual material
and method of presentation. Inciden-
tally it is interesting to note that this
commentary is regarded by the Rola
Company as an editorial.

Another feature and it is this on
which the programme usually ends is
a musical item, “The Story Behind the
Song.” While not necessarily topical,
this item is frequently connected with
the news as was the ‘*‘scripts” on
Kriesler, Paderewski and there was
the notable occasion when Yugo-slavia
flared up into the news, when the
orchestra of the Yugo-slavs Club was
brought into the Sydney studios.

The most notable strip was the V for
Victory song, which was hailed
throughout the country as one of the
greatest scoops of its type in the radio
broadcasting. Rola Radio Newsreel
presented the first full performance
of Wing-Commander Goodman’s sen-
sational song, “V for Victory.” On this
memorable occasion, Rola Radio News-
reel made headlines in the newspapers.

In its forecast of the news Rola
Newsreel has been remarkably accur-
ate, and within the last month skil-
fully connected the Syrian campaign
with a likely move into Iran. Events
show the newsreel to be correct.

This highly entertaining programme
is broadcast by Rola Company (Aust.)
Pty. Ltd., manufacturers of loud-
speakers, magnet winding wire and
magnet alloys. It is broadcast at 7
p-m. every Sunday evening from the
previously-mentioned stations.

at greotly reduced prices.

BE MODERN . . .
DON'T WRITE IT —
TYPE IT

. . . Buy Now!

SYDNEY PINCOMBE

Don’t Write It---Type It ROYAL

Sydney Pincombe Pty. Ltd., Austrolion distributors of Magic Morgin Royel
Typewriters, offer o limited number of high-class, slightly-used Typewriters

Pty. Litd. *® Hgfy';ire ;fmeeg
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SPEEDY QUERY SERVICE!

Conducted under the pe'rsonal supervision of A. G. HULL

V.L.
coil kit.

A.—From what you say we would
think that you have been supplied with
an unmatched set of coils. So far as we
known, all “"Crown’’ coils and components
are supplied in boxes which are clearly
branded and with the correct converter
valve and type of gang condenser shown
on the label. With the correct type of
coil bracket the padding condenser is
built into the unit and is not supplied
separately at all. We can only suggest
that you go back and have a chat to the
dealer who supplied the components.

* * *

(Granville) is in trouble with a

P.L. (Corowa) wants a design for a
battery set with ocoustic compensation.

A.—So do we! We have had many
requests for circuits of this kind, and
have referred the matter to Mr. Parry.
He has done considerable work in this
direction, but has been unable to evolve
a circuit which is completely satisfactory.
We have the matter well in mind, how-
ever, and if any solution to the present
problem come to light we won’t hesitate
to let our readers know all about it.

* * *

W.L.K. (Paddington) raises some in-
teresting paints about amplifier design.

A.—There seem to be three different
schools of thought on this subject at the
moment: 1) Those who prefer the old-
style triodes in push-pull; (2) those who
like beam power valves in push-pull with
inverse feedback, and (3) those who can

Make, Save Mgney at Home!

(Indicate Chaice)

LEARN ta be a Radia Technician. Build
MATCH Bax Size RADIO. Fits POCKET,
alsa 50 Latest Sets. We buy all sets yau make.
{2) Learn Painting, Maulding, Plating, Weld-
ing, Manufacturing, Decarating Beautiful
Articles. We supply materials and buy back
finished articles. (3) Learn Master Key
Science ta Wealth, Health, Omnipresent
Pawer, Wisdam, Success, etc. (4) Re-Nu
Liquid Nu-Metal, Just paur thraugh Piug

Hales. Saves Rebare, Pistan Slap, OQil, Petral
Waste, Guaranteed goad far 10,000 miles.
Harmless finest engine 6/6 tube. (5) Petral

Saver. Fits all engines, 25/- (anyane can in-
stall), (6)

RE-NU POCKET RADIO

NO Tubes - NO Batteries
NO Electricity

Weighs only 3 ozs. Long distance re-
B ception, clear natural tone, no crystals
to adjust, no upkeep. Can be used in
E Hotels, Boats, Beds, etc.; takes few
F seconds to connect. 5.year Guarantee;
= Price 42/-. Aleo 1 & 2.Valve Dynamic
Speaker, Battery or Electric Portable
Sets, from £4/18/6; Intersiate
and ove.seas reception guaranteed. RE-NU LTD.
(Est. 1932), opp. Richmond Stn., Meclbourne. 75
other lines. For particulars. employment offers and
free sample send 10d. stamps, refundable first order.

produce theoretical argument to prove
that the ideal is a single beam power|
valve with suitable feedback. In prac-
tice there is still little doubt about the
popularity of the old triodes. We suspect
that this is due to the fact that many
examples built up to latest circuits for
beam power valves fail to give perfect
performance on account of the presence
of parisitic oscillation, which is so easy
to run into when using high-gain valves
and intricate feedback circuits. Precau-
tions, such as a mica .005 condenser from
screen to cathode at each output valve

POSITION VACANT
RAD!O MECHANIC. Permanent pasitian. State
experience. Apply Radio Manager, Box
145, 'Maryborough, Queensland.

socket, grid stoppers and plate stoppers,
can be helpful in some cases, but often
enough the trouble is only in evidence
as a type of distortion which makes the
reproduction irritating without being suf-
ficiently noticeable to be readily identi-
fied as such. With some amplifiers it
only creeps in at low volume levels, in
others only at high. With beam power

valves the matter of correct Iooding is
more critical than with triodes, in fact,
in every way the triodes are easier to
get into proper operating condition. In
a correctly designed amplifier they can
give reproduction which is highly satis-
factory.
* * £ 3

G.K. (Bowrol) drows our ottention to
a little act of piracy in regard to the
simple inverse feedback circuit which we
have used several times since it was first
published in "Radio World’’ in 1939.

A.—Yes, we noticed, but it really
doesn’t concern us and we don‘t worry
a bit about other technical journalists
using our ideas when they run short of
inspiration. The circuit is a most effec-
tive one and so simple that it is rather
a wonder to us that they didn’t wake up
to its advantages long ago.

Incidentally, we notice that two of the
American journals have taken up the
same circuit, one of them giving us due
acknowledgment, but the other making
a grab without apology. The question of
copyright doesn’t arise. We publish our
magazine with a view to helping tech-
nicians far and wide and if we also help
our contemporaries, well, that is all in
the game.

Many thanks for the good w;shes

SIGNAL TRACER

(Continued from page 9)

audio or detector. The sxgnals should
being tested and increase going along.
This being the end of the audio sec-
tions, turn the switch to contact K.
There is now a suitable signal ready
to apply to any part of the L.F.-
R.F. sections, commencing from the
diodes of the detector and working
from plate to grid until the aerial
terminal is reached. The fault will be
located when the signal stops.

Important

The signal tracer earth terminal
should always be connected to the
H.T. negative or earth terminal on
the receiver being tested.

Controls
Taking the signal tracer illustrated,
front panel. The controls, com-

mencing with the bottom row and
reading from left to right, are as
follows:

First on left:
switch.

Second
control.

Third on left: Probe switch.

Fourth on left: R.F. gain control.

Fifth on left: Attenuator.

Sixth on left: Switch on dual-wave
coil box.

Seventh on left: Speaker switch.

Second row:

A.C. power main

on left: Audio volume

Y

First: Earth terminal.

Second: Meter sockets.

Third: Probe socket.

Fourth: Probe socket.

Fifth: Tuning dial.

Sixth: Aerial terminal.

Immediately above these are a pair
of indicator lights. The speaker is in
the centre. The top row of controls
above the meter (left to right) are:

1: Ohm adjustment.

2: 6ES5.

3: Meter range switch.

On the underneath view it will be
noticed that some condensers and re-
sistors are marked which cannot be
seen in the circuit diagram. This is
due to substitution. That is, in some
places we had no 5,000, so 10,000 in
parallel were used. Some of the cor.
denser capacities were made up in the
same way.

The output meter terminals and the
switch from the negative side of the
meter to earth were put on after the
photographs were taken.

The instructions given above give
the main outline of the uses of the
signal tracer. When familiar with its
operation, the serviceman will find
that it can be employed in innumer-
able ways, and he will never be with-
out a signal tracer in his workshop.

The writer of this article has built
and experimented with a number of
different type signal tracers and will
be pleased to give anyone further ad-
vice on this instrument or signal
tracing in general.
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LIKE-A-FLASH Overheod Cutting
Head and Cutting Gear £5/5/-.
MAKE YOUR OWN RECORD-
INGS. Cutting head and overhead
cutting unit complete, £5/5/-.
Plain Records, 2/1%1, 3/,
4/11, 5/11. cutting Needles,
2/-. Aluminlum dlses, l/- |/6

RAZOR
BLADE
SHARPENER
Highly
recom-
mended

"Re-juv” Razor

LEVENSON'S WIRELESS

Wholesale, Retail.

Wholesale, Retail.

Games, Hobbies, Noveities, ond Slot Machine Specialists.
226¢ PITT STREET, SYDNEY
Everything from A to Z in Radio at Sane Profit Prices.

within N.S.W. only.

‘Phones: M 2525 and M 2526-7. Goods forwarded €.0.D. Post or Roil.
(€.0.D. Mail

Not iInterstate). We welcome

Prepaid Telegrems and Long-Distance ‘Phone Colis.

SPECIAL! SPECIAL! |

Cosmocord Crystel Pickup |
British monufocture I
List Price

Now 49/6

Speciol price to traders, lots of
6 or m

Roeond:hned Hygradt ‘phones,
15/-, 17/6,

;Ie/cdphones—IS/S IS/- l1/6,
1 7
4,000-ohm ‘phones, 41/6

Radio and other Publicotions

Leearn Morse, 1/-. Radio Dic-
tionary, 1/-. Beginners’ Radio
Book, 1/-. Everyman’s Redio

Book, 5/6. The Television and

VALVES AT SANE PROFIT
PRICES. ALL GUARANTEED.

New 227 Valves, 5/9 used, 3/6
New 4XP, 5/-; $215, 5/-; 4,
2/6. 38, 78, used 5/6. Rﬂy-
theon B.H. Rectifier, new, 15/-;
DU10, 5/-; 2A6, 35, used, 5/6.
Used 224 5/6. SIORC SIOXP
new, 6/6. Used 42, 5/6. New
41MRC, ML4, 3/-. 44SU Recti-
fier, 5/-. PM22, new, 7/6. Used
1€6, 6A7, 6A8, 6B7, 6U7, 6F6,
6F7, 6L7, 6/6. Used 57, 58, 59,
6/6; 201A, 3/6; A409, 6/6;
A615, E406; E452, 6/6. Used
PM6, PM5B, A609, 6/6. Used
6J7, 6J8, AL2, EK2, 2B7, 226,
5/6. New PM12, PM2A, 18/-.

Let's know your valve wants.

How to Build Modern Crystal
Sets, 1/-.

VALVES. MADE IN US.A.
Price Type

Code Key,
strong end re-
liable; will lest
alifetime.
Hocvy plated
fittings on g

thick solid wooden bﬂso

Perfect oction.

No. 3.—Set comprising No. 2 Morse Code
Key P.M.G. Type, with light. Pro-
fessional De Luxe Buxzzer Battery. Throw-
over Switch for buuer or light. Use eos
nqmred M ted on b d. Complth

Listen in comfort. Rubber HEAD-
PHONE PADS give a new thrjll
to listening. Priced 2/6 per poir,

Blade Sharpeners Short-wave  Handbook, 5/6
7/6. NOW 2/6. | COSMOCORD CRYSTAL TYPE o “PRESTO"
New type, complete with Strop { BRITISH BUILT AND DESIGNED THE
ond Paste, 3/-. g GRAMOPHONE PICK-UP DE MAGIC
Pick-up LUXE, with volume control BOX
H.:ds' F,I|I. bmlt_m_gn illustrated, 59/6. The most
and suit @ Amazing
AMPLION British built Gramo- A
tone ":""’ Radio Pick-up with volume con- I":ko’_'
e ll trol.  Moulded b/olu':lh ;2./.;. ustEoy
List Price 37/6 New .
phones. For anm. “Presto’’~—— the grandest,” most
operating DsalsrhwriteNtoriaholsialelnrice: alluring and ouhtcndiné little
gramophone turough radio. COLLARO Spring Gramophone trick ever introduced. 2/9, post
15/-, 19/6 eech. Motor and Turntable, 27/6. free. Special quantity price.
Rough
\tsz No. 1. — Adjust- Gunmetal
: able Morse Cede Castings
Key, with leng of
or short tapper Model
arms, splendidly | Planes
made ond finish- °
ed. Strong reliable
heavy plated fittings mounted on Write
bokelite moulded base, 12/6. for
P.M.G. Type Sounders 35/-. No. 5.—Outfit comprises the P. A:G No. 2 {‘.":
i R e - Morse Code Key, with adjustable buxzer Is
1’-“ = P‘M ?_ N ", 1 9/6 ond battery all mounted on a steined base-
ype  adjus 2 2 boerd, ready for immediate opevation. Bet- SPECIALS 1
able Morse X < 4 Yy ¥ Rough-cast Propellor, with space for clock

tery included.

No. 6.—A reol good little outfit which in-
corporates the No. 1 adjustable Morse
Code Key, in moulded bakeiite base, with
a smart little adjustable baxser all cem-

plete to operate. Junior model, 13/6.
No. 102 —— “Like-o-Flash”’
edjustable Buxzzer. 4/6.
Bakelite Case High Pitched.
LYY
il Y1iv/, ",
s =z
2 Ormond Slow
Motion Front
Panel 2-action
Vernier Dial,
| 8/6.
_MNew hp. Buzzer, 3/9. | W00 90

At left: PYREX TYPE IN-
SULATORS. 3” barrel type,
1/-. Pyrex, 4,” 3/6; 5},

6/6; 7%,” 30/-.

wet or dry
botteries. 3/9,
10/6, 12/6.

Work off small | 6

length, 11, and stand 3/6
with mounting stcndards,'

3
wi‘h
3/6

mounting in hub;
Rough-cast Ashtray,
diameter 4 ...l
Rough-cast tear-drop shaped Ashtray,
mounting standord; length, 6"
Rough-cast Circular Concave Ashtray,
mounting standard, diameter 43
Rough-cast Model Planes. Need little filing and
finishing.
Comet, 3/-; Spitfire, 2/6; Hurricane, 3/-; large
Fairey Battle, 4/-; Hudson, 2/6; large, 6/9;
large Flying Boat, 15/-; Skua, 3/9; Wirraway,
2/6, 3/-; Anson, 2/6; Curtis, 2/9; Douglas, 3/-.
Chromed Ribbed Spun Metal Ashtry with stan-
dard (curved or strmght) for mounting Plane
Model; diometer, 6'‘; height, 13" 6/-
Chromed Hurrican, I.oekhecd Spitfire or Wirra-
way Plane Model mounted on tear-drop
shaped Ashtray ...................cccoeeiiiiiin. 22/6

~ PLEASE ADD Sl SUFFICIENT POSTAGE

SET TESTING I.EADS
WITH SILK FLEX and
METAL TiIP ENDS.
3/9 value. NOW 2/6

.............. Bk
3/6

Police Pctrol Multi-
Strond Rubber-cover-
ed Aerial. Needs no
separate lead - in.
5(/);9., 3/3; 100#t.,

Man - o’- war Heavy
Duty Insuloted Aerial,
multi-strond wires, 50ft.,

6/76 3
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RADIO NEEDS SKILLED MEN
ARC. will quickly train YOU!

Whether you feel your ploce is in civil production or in the fighting services,
skilled technicol knowledge will goin for you speedy advoncement ond on
ossuronce of permonent prosperity when wor is over. No other section of our
technicol structure holds better possibilities for you than Rodio.
The Rcdio ond Communicotions industry is crying oloud for skilled men, and
remember olso oll three fighting services offer privileges in ronk ond poy
to rodio technicions.

Radio or Electricity to study with A.R.C.

Leorn at Home with A.R.C.

No need to give up your present job to
learn Radio. A.R.C. will teach you in your
spare time in the privacy of your own
home. It costs little, not more than many
feliows spend on tobacco each week.

No Previous Knowledge Required
You don’t need to know anything about

We'll teach you from the “ground up’”’—
scientifically, thoroughly and speedily.

First Thing to Do

Is to vrealise with present conditions
changing from day to day immediate
action is necessary. Send in coupon NOW
for our FREE Book, “Careers in Radio and
Television.” It will show you how to get
started in Radio immediately.

LOOK WHAT THESE MEN
HAVE DONE

I am just dropping you a line to thank you
again for the training you have given me.
Last week | went down to Brisbane ta enlist
in the R.A.A.F. and, thanks to your training,
| had na trouble getting in as a Radio
mechanic. If | had not had the training |
would have had no chance of getting in, as
they are only taking trained men for this
Radio Location work.”
B.R., Cooyar, Q'id.

"1 would like to add that | owe my present
position in the field of Radio entirely to the
Australian Radio College and to the great
help and co-operation of the instructors that
it was my pleasure to work with.”

C.C., Vauciuse.
It may interest you to know that | have
been passed into the R.AAFF. as an elec-
trician. While | had some experience in elec-
tricity, 1 should like to acknowledge the great
assistance | have received from the course.”

— J.P., Cooma,
“When | think of the frouble you and the
staff of the College have taken to fit- me for
my work and to find me the position here, |
feel deeply grateful and proud to have been
a student of the Australian Radio College.”’

—R.R., Bowral.
‘During the last two weeks | have added over
£33 with sales and repair work exclusive from
my regulor weekly wage, to my bank account

. . I cannot stress enough my appreciation

of the benefit and pleasure | have received
since | began your instructional course.”
R., Lismore.

FREE

CNR. CITY ROAD AND BROADWAY, SYDNEY ‘Phones: M 6391 - M 6392 | BOOK
.-----------------------------------------—-------r‘ '
§  To Mr. L. B. Graham, Principal, | ¢4 i Radi
: Australian Radio College Pty. Ltd., 1 ag:re'erreslev'izion'? ¥
H €nr. City Raed and Broodway, Sydney. ‘Phones: M 6391-2. : the title of the
: Dear Sir,—Please send me your book, “Careers in Radio and Television.” It is @ ‘ '.f::ih'i’;s:,;g";'y"':ﬁg
1 understood | om under no obligation in making this request. : | Australion Radio
: 1“4 College. A copy is
! available to you
g NAME. ... o SO, . N S s I mercare . . ooV o o S e sere oot SIS : FREE if you are
1 . H genuinely interested
: ADDRESS.. LARW.1T g in Radio. |
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