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Famous Rola Speaken G.12 and
G.12 pm are available for replacement purposes or under
Government permit. See your
Dealer for Rola parts and
Service, too.

Listen-in to Rolo Radio Newsreel on 3XY, 2UE, SAD, SPI,
...- • U and SSE every Sunday at
;., E.S.T.
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AntJ Ph. _Ltd .. The Boulevard. Richmond. Victoria.

116 Clarence Street. Svdnev

CA»Dlponents by

"CROWN"
<:} ROWN components literally have everything . . . long life, rigidity, dependability, precision and appearance. That is why'
the various Fighting and Essential Services
use Crown Components whenever they
possibly can in all Radio Communication
Equipment.
The exacting specifications demanded
and so faithfully met by Crown are a
tribute to their skilled workmanship,
the result of years of manufacturing
experience. The skill and experience
of this organisation is at the disposal
of those seeking better Radio Components.

CROWN are now manufacturing
vital radio components for all
-branches of the Fighting Services. They are, nevertheless,
assiduously planning for preeminence in post-war production.

CROWN Components
are accurate and dependable.

CROWN
RADIO COMPONENTS

.. j)
l•J:l•lC••:tJ:,{e)tJII!iiO. . :llUlliitJI

include

TUNING COILS
B/C & S/W COILS
PADDERS
TRIMMERS

I.F. TRANSFORMERS
TUNING DIALS
VOLTAGE DIVIDERS
W /W RESISTORS

S 1-53 MURRAY STREET lelrplum~Alll'.1628
PYRMONT SYDNEY
(•Ltn~i)
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EDITORIAL
Several readers have written to let me know how much they
appreciate the varied style of the articles now being presented
• in .Australasian Radio World. From near and far come contributions, some of them possibly lacking in the niceties of
journalism, but all from the hearts of enthusiastic radio men
just like you and me.
It takes an exception to prove the rule, and so I also find
that some people are not in agreement with views expressed
by contributors, and so they abuse me for not exercising greater
editorial supervision. I can imagine that I am going to get
into really hot water for publishing Mr. Stevens' article in
this issue. Paul Stevens claims that Australian radio engineers
have slavishly followed American design, thereby doing the
wrong thing.
Personally I do not think that Mr. Stevens has presented both
sides of the case, nor do I think that his arguments are all
entirely sound, yet I feel that the article is well worth publishing exactly as submitted. Some of my thin-skinned fr iends
are going to be hurt by the inferences; others may be shocked
by the audacity of anyone daring to suggest that our set
designers are not infallible.
My courage comes from the thought that in these days of
so much talk about freedoms, that my readers should have
the right to freely criticise, so long as their criticism is within
the bounds of reason. Those who do not agree with v iews
· expresse~ will be. gladly a £forded space to state their claims •
and present their cases.
' Page 3.
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. Yet Planning Ahead

In less than twenty years radio has grown from a schoolboy'~
hobby to a giant, world-wide industry . . . with ramifications
that extend into every branch of radio-physics and every phase
of .o ur daily lives. And nowhere hos this development been
more marked than in the newly-discovered field of electronics
. . . the door that opened the way to the miracle. of radar
. . . the endless possibilities of FM . · . . and made radiovision an accomplished fact.

r

Throughout this entire period R.C.S. Radio Pty. Ltd. has kept
pace with world progress, so that, a Ithough the entire resources
of the Company are today devoted to the output of urgentlyneeded defence equipment, the coming peaee will find them
ready to supply both the amateur set constructor and the trade
manufacturer with the exact type of precision-built components
required to build the circuits of the future . . And, thanks to
experience gained during the war years . . . improved manufacturing processes and facilities . . . and new type of plastic
insulating materials . . . the quality of R.C.S . products will
be higher than ever.

R.C.S.
Page 4
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.A BALAN·C ED LINEAR V.T.V.M.

T.

One of the handiest pieces of equipment for the enthusiast or
the profession~! radio man is the vacuum tube voltmeter.

HIS article d.escribes a vacuum 50-500 voltages at 10 megohms input
tube voltmeter with an ex- · resistance; and 10-100-1,000 volts at
tremely linear calibration. A 20 megohms input resistance, both
big weakness with most on D.C. and A .C.
vacuum tube voltmeters is that
special calibration is needed, and
Linear Calibration
requires fairly regular checking to
allow for changes due to· the ageing
In a recent (June) issue of
"Wireless \Vorld," · there appeared
:xxxxxxxrmn:x:xrmrm an article describing a pentodediode valve voltmeter, the principal
By
feature of which was i~s ·linear caliS/Ldr. H. W. Holdaway
bration on D.C., and linearity down
.RAAF Group 469
to about I/15th full scale on A.C.
East Sole
Two similar valves were used in a
Victoria
balanced Wheatstone-bridge circuit
.. llXXllllXX:X:XXllXllX'lo.~ll similar to that of Figure (I). The
bridge arrangement ensures balance
even when fluctuations occur in H.T.
of valves. In this instrument, precautions have been taken to make and heater voltages, and linearity is
the calibration linear and as nearly achieved by operation under Class
as possible independent of normal A conditions, together with the use
variations in valves and mains vol- of a limited amount of negative
tages. To p.rovide still greater cer- feedback. The sensitivity of the
original circuit was quite good, the .
tainty, this instrument features a
built-in calibration check. Changes lowest range giving I volt full scale
in calibration a·r e minimised · by at I megohm input resistance, i.e.,
! million ohms per volt.
operation of the valves under reduced voltage and current conditions:
Valve Types
Range
Altogether, this appeared to be a
Ranges covered are: 1-10-100 volts pretty useful sort of instrument, but
at 2 megohms input resistance; 5- on chec~ing up it was found that

=

+ 250 Vottis
+

there is no valve readily available
in Australia to do the ' same job as
the Pen 4 D.D. valves used in the
original circuit. The Pen 4 D.D. is
a doubel-diode power .output pentode, the latter being· required for
satisfactory operation of the equipment with an 0-1 m.a. To build a
similar circuit it would thus _be
necessary to use two power valves
and a diode, such as 6X5GT, the
addition of one more valve, which
is undesirable.
Meters Available
Fortunately, the control on meters
was relaxed recently, and the writer
was able to obtain an 0-100 microammeter, and this appeared to solve
the problem. The circuit of Figure
(I) was made up, following . on
similar lines to the original pentodediode valve voltmeter. Two 6B6G
llouble-diode high-mu triodes were
used instead of the original Pen 4
D .D.'s, and an 0 to · 0.1 microammeter instead of the original 0-1
micro-ammeter. The 6B6G's form
two arms of a balanced 'Wheatstone
bridge, the other two arms being
formed by the resistances · R 7 and

(Continued on next page)
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VACUUM TUBE VOLTMETER
(Continued)
R9 and the two portions of the
tapped resistance RB. The latter is
adjusted until the bridge is balanced
and no current flows through the
meter. The application of a positive
D.C. voltage to Vl grid unbalances
the bridge and causes a proportional
deflection of the meter. On A.C. the
diode section of V2 is placed in
series with the meter, which thus
can respond only to the positive half
cycles of the A:C. voltage applied
to VI grid, so recording an average
reading.

V.?

16

O-f lfOLT

11.C orD.C.

Rt"'
SI(

.,.

Supply Fluctuations
This circuit is very linear, and to
all intents and purposes is independent of ·s upply voltage fluctuations
both as regards the balance or zero
setting, and as regards calibration.

Grid Leaks
However, there is a drawback: the
input resistance is limited by contact potential effects in VI grid circuit. This possibility had not been
entirely overlooked, as it is a recognised feature with high-mu valves,
but the decision to try 6B6G's was
based on .the manufacturer's commendation that up to IO megohms
may be used in 6B6G grid circuits,
where the plate current is less than
1 milliamp. While this is strictly
applicable only to audio emplifier
circuits, it was hoped that negligible
trouble would be experienced with
a grid resistor of 2. megohms in the

•

V. T. voltmeter circuit.

Low Grid Current Desirable in a
D.C. V.T. Voltmeter
Low grid current is essential, if
the input resistance of a valve voltmeter is to be kept as high as possible (especially so if the voltmeter
is to be used for a megohmmeter
circuit). Grid current can be minimised in a normally-operated triode
by observing certain precautions, as
follows:( 1) By using self bias (or cathode
bias) .
(2) By operating the tube at subnormal cathode current.
(3) By using subnormal heater
voltage.
( 4) By selecting valves which
have low grid current.

+zso

vot1's

The use of cathode bias ensures
that ·adequate bias is always available to prevent collection of space
charge electrons by the grid. · In
certain instances, the grid itself may
emit electrons, and the chief factor
bringing this about is heating of the
grid by radiation from the nearby
cathode. By using a low value of
cathode current, it is possible to
obtain satisfactory operation with
filament voltages of 5 volts instead
of 6.3 volts, the corresponding reduction in heating being accompanied by reduced grid em1ss10n.
Operation at reduced plate voltage
. is of further assistance in this· regard, since for grid emission the
plate and grid may be considered
as the elements of a diode.
With these principles in mind,
several circuits were tried out, and

'-2

RIO

SZA

-sovott,, ·
FJGUA£(.JJ A.C/D.C. V. T. Volfmefer (S"'tP./if'ied)
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the drcuft of F'fgure (2) was flnatly
decided upon as giving adequate
linearity with negligible grid current
effect. It will be noted that the .
6F8G is operated with 5 volts on
the filament and the better insulated
top cap grid connection is used as
tqe input signal grid in preference
to the base pin grid connection.

Bridge Circuit
This circuit, Figure (2), is another form of balanced Wheatstone
bridge. Linearity has been achieved
by employing a relatively large degree of negative feedback and by
using partial push-pull action to
reduce _even order harmonics. The
push-pull action is achieved by
cathode circuit coupling through the
common resistor R5, the action being similar to that of the original
"Barnes Mystery Circuit." The bias
arrangement of both triode sections
is such th"at these are operating
under Class A conditions. Negative
feedback is provided by the cathode
resistors R2 and R3, which also,
incidentally, with R4 form two arms
of the Wheatstone bridge. The
bridge may be balanced by means
of the · potentiometer R4.

Select Valves
All valves are not . suitable for
vacuum tube voltmeter operation.
Some tubes may be slightly gassy,
arid in. some cases a portion of the

v
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sensitive emitting material may become deposited on the grid during
the manufacturing process. Tubes
in either of these classes, though
perfectly satisfactory for normal receiver operations, would be unsuitable for V.T. voltmeter operation,
due to excessive grid current. In
selecting a 6F8G for use in such
.a circuit as that of Figure (2), a
tube should first be selected which
shows balanced emission on both
triode sections using a normal tube
checker. The circuit may be roughly
wired up on an old chassis, as in
Figure (2), using for RI a IO megohm or 5 megohm resistor. After
the circuit has warmed up and R4

has been balanced for zero meter
deflection, the change in meter reading on shorting out RI should be
only a fraction of a meter division.
On using a 2 megohm resistor for_
RI, the change on shorting out RI
should be impossible to detect. If
this is not the case, the valve is
unsuitable for V .T . voltmeter operation. Luckily, most tubes are ,satisfactory, and it will probably be only
a case of first selecting a valve that
gives balanced triode emission on
your dealer's tube checker. In any
case, don't break the carton seal

(Continued on next page)
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VACUUM TUBE VOLTMETER

••THE
NAME

TO
KNOW
IN
RADIO"

(Continued)

until you are satisfied that the valve
is suitable.
A.C. Vacuum Tube Voltmeter
For the A.C. section, it was decided to use a diode rectifier preceded by a stabilised audio amplifier,
and to use the D.C. voltmeter to
measure rectified output from the
diode. There were several reasons
for the choice of this rather novel
circuit arrangement. The prime
reason was, the linearity of a diode
at relatively large applied A.V. voltages. Large voltages are made possible by using a preceding amplifier,
and the latter also acts as a buffer
and ensures a high input impedance. A 6B6G using negative current feedback is capable of reasonably constant amplification for normal supply voltage variations, and
is sufficiently linear, when used under suitable operating conditions.
The only result from grid contact
potential effects is to slightly shift
the operating grid bias, which would
produce a negligible change in the
amplification. The complete circuit
arrangement is given in Figure (3).
It will be noticed that the negative
voltage output from the diode rectifier is measured by applying a fraction of it to the second grid of
the 6FBG.
Built-in Calibration Check

The principal objection (and a
fairly sound one) to the use of a
vacuum tube voltmeter is that there
is always a certain measure of uncertainty as to the reliability of
calibration. This is often overcome
by frequent checking of the meter
calibration, in cases where accurate
calibration is desirable. If a voltmeter is inherently linear, calibration can only change in terms of
overall sensitivity, and this may be
checked sufficiently at full-scale deflection. Accordingly, it was decided
to take advantage of the linearity
inherent in this meter to provide a
built-in calibration check for quick
and simple checking of calibration.
This is admittedly a refinement, but
it was considered worthwhile by
the writer on the grounds of the
added certainty provided. However,
if desired, this section of the circuit
P.O. Box 90
could be omitted, and a reasonable
BROADWAY
SYDNEY degree of constancy may be ex· - - - - - - - - - - - - - - - - - pected, due to the negative feedback

RIDIOKES Pty. Ltd.
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used in the circuit ol both
D.C. voltmeters.

A.C. and

Figure ( 4) shows the complete
circuit, also including the range
selector switch and multiplier selector. It will be readily seen that the
high voltage ranges are ' provided by
tapping down on a high resistance
potentiometer network placed across
the voltage under test. A wide range
of voltages is covered by using a
range switch and an additional multiplier selector, multiplying factors
being selected by a plug-in selector.
Of course, if preferred, these factors
could be selected by a Y axley type
three-position switch. An additional
plug-in selector makes it possible on
the I-volt range to connect the voltmeter input grid direct to any circuit being measured without any
shunting by the voltmeter grid resistors. Where it is desirable to
have the highest possible input resistance and the least possible disturbance of the teste\} circuit (such
as, perhaps, a test on an A.V.C. or
similar circuit), this provides the
means for doing so.
Range Selector
Referring to Figure ( 4), it will be
seen that when the ganged switch
S3 is in position ( 1), the circuit is
identical with that of Figure (3),
apart from the range selector switch
and associated circuit. This is the
"READ" position of S2. In position
(2), 62 volts is applied through resistors RIB and Rl9, the microammeter and the paJtallel resistors
R21 and R22. After R19 has been
adjusted for full-scale reading,
I / 10th m.a. should flow through the
IOK combination of R21 and R22,
thus producing 1 volt drop. This is
the "CHECK VOLTS" position of
Switch S2. In position (3), the
microammeter is returned to the
cathode circuits of V2, and the 62
volts is applied through RIB, R19
to R21 and R22. Thus, if R19 has
been previously adjusted in position,
"CHECK VOLTS," there should
now be very nearly I volt applied
to the grid of V2. If the V.T. voltmeter is in correct calibration, it
should now give full-scale deflection.
This is the "CHECK METER" position of switch S2. If the V.T. voltmeter has been already calibrated
against a standard D.C. voltmeter,
it will probably be found that fullscale deflection is not exactly the
same in both these cases. The cause

The Auatralaaian Radio World, April, 1945

+11.v

Z3oV
60"'

~~:,;..,,

FIGURE (7J D.C.Calibration
of this is that very few commercial
microammeters read exactly 100
microamps full scale when purchased. Similarly, if R21 and R22
differ from their marked values,
the same result would be obtained.
The method of cure is the same in
either case. Temporarily hook-up a
50K potentiometer in place of R21,
and this may be adjusted until fullscale deflections are obtained in
both positions (2) and (3) or S2
(the V.T. voltmeter having been
previously calibrated against a reliable voltmeter and a suitable voltage source). The 50K potentiometer
can now be replaced by a set of
fixed resistors having the same
measured value. An , alternative,
though less refined, method would
be to place a check mark on the
meter dial for either "CH~CK
VOLTS" or "CHECK METER,"
whichever gives the smaller reading,
the other being set to full scale
reading.
Meter Safeguarded Against
Excessive Overload
Adequate filtering has been provided in the grid circuits of V2 to
·prevent disturbance by unwanted

A.C. components, and the effect on
the meter in operation is that it
appears just nicely damped. The
grid stoppers Rl6, Rl7, R27, prevent
damage to the valves VI and V2,
due to accidental application of a ·
higher voltage than the selected
range. The maximum unintentional
overload that can be applied to the
meter itself is limited to about 10
times full scale indication, i.e., about
1 milliamp. This is insufficient to
damage a normal meter when applied for a short period.
Power Supply

f!C,UU C8} A.C. Col"1bmfion.
the 6F8G filaments is obtained by
inserting a 2!-ohm resistor in series
with one of the filament leads to
the 6F8G. In the writer's case, this
resi~tor was made up of the required amount of 24 S.W.G. nichrome wire (20 S.W.G. Eureka
wire will do), wound around an old
IRC resistor, the end connections
being made by fitting small brass
clamps over each end. Pigtails were
wrapped around and soldered to
each clamp. A lighter gauge of resistance wire to that quoted should
not be used as it will overheat, and
much heavier will result in too great
a length of wire being needed. An
alternative would be to use a second
50-volt or 4!-volt winding (if available on the transformer) to supply
the 6F8G, or if a second 6.3-volt
winding is available, a few turns
could be removed from this winding
to bring the voltage down to 4!
to 5 volts.

A normal 40 m.a. power trans.former is used in' conjunction with
a 5V4G rectifier and a two-section
choke input filter. The current drain
should not exceed 20 milliamps, so
that almost any small chokes or old
audio or speaker transformers could
be used for filtering. If the latter
were used, the type intended for
single-ended operation ' with a l penLayout
tode would be the most suitable.
One is almost certain to find someA fair degree of latitude is perthing suitable in the junk box. It · missible in the layout. Figure (9)
will be noticed that the 5 volts for
(Continued on next page)
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VACUUM TUBE VOLTMETER
(Continued)
shows the type of layout used with
satisfactory results by the writer.
Shielding of the power supply section and the unit as a whole, and
the use, ·if possible, of a nonmagnetic material f~r the chassis
are desirable, to prevent unwanted
effects from stray A.C. pick-up. It
will add little to . the cost to place
cans around all three valves (homemade cans will do quite well), and
greater freedom from pick-up and
greater guarantee of satisfactory
operntion will be the result.

QUALITY
RADIO

PARTS

If the base chassis is made deep
enough to mount the transformer
underneath, {his will provide mor
room for the meter and switche
-above the chassis. The filter chokes
and condensers should also be
mounted below the chassis and kept
reasonably clear of the valves Vl
and V2. It is a good plan to put a
metal partition across the underside
of the chassis to still further screen
the voltmeter section from the power
supply section. The whole unit
should be placed -in a metal-lined
box to prevent stray A.C. pick-up.
It is necessary to cover in the
underside of the chassis, and the
panel itself should be made of metal
ot should, at least, be metal-backed.
Pick-up of R.F. from the mains is ·
minimised by connecting two .01
mica condensers between each side
of the 240 volts mains input and
chassis.

lll1111trated above.
Top Ielt:

Transformers
I.E.
Freq. 4SS and 175
K.C. or as apecifled
Lower left:

·oual·Wave Kita with
or without R/F. Stage
Broadcast and S/W

IIands to order.

Top Right:
Chokes R/F. 1.4
pye and tapered.
Also special R/F
induc1ances
Second Right:
Terminal
Slrips.
Complete range to
any specification.
Third Right: INSTRUMENT KNOBS.
Type M.V.1 lat left). Largo Dial Knob.
metal inserl and 2 Grub screw~. (Avail·
able with or without flange).
Type M.V.2 (at right!. Pointer with
special brass insert and sqew thread.
Lower Right: Coils (all types). Broadcast
Coils. Aer.. Osc. and R/f; also short wave

The 50K A .C. calibration potentiometer Rl3 may be mounted on
the base chassis, since it should not
require regular adjustment.

;..

Calibration

s

COMPANY,

MANUFACTURING

~~~~~~~~~~~-

6

Division ol

). W. MAGRATH PTY. LTD.

208 Lt.

LONSDALE

ST., MELD.

Wholesale Distributors for Aegis:

Replacement Parts Pty. Ltd.-Lawrence & Hanson Electrical Pty. Ltd., 172
VICTORIA
William St., Melbourne
Howard Electricaf and Radio Pty. Ltd., Richmond
N.S.W.-Rodlo Equipment Pty. Ltd., Sydney
W.A.-Hicholsons Ltd., PerJh
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A .C. and D.C. calibration curves
of the instrument are shown in
Figures 5 (a) and 5 (b ) . It will be
seen that calibration is completely
linear on D.C. and linear over the
useful range on A .C. The calibration
should follow that of the two curves,
provided the zero adjustment is
made on the D.C. position and not
altered on switching to A .C. The
'meter should gfve a small reading
!of about 2.6 _ microamps. for zero
A.C. input. The 100-ohm resistor .
Rl5, by applying a small positive
bias to the diodes of VI, is of assis1'ance in reducing the errors at lowscale readings, as this compensates

(Continued on page 29)
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CONTINENT AL

DESIGN

A Provocative Criticism of Australian Trends

L

OOKING through one of our
trade periodicals, m'y interest
was aroused by an advertisement for I.F. transformers
using for the first time in Australia
the "pot core," which, according to
the quite believable claims of the
advertisers, give about double the
efficiency (Q-factor) compared with
coils of similar inductance using the
standard cylindrical cores. This advertisement is certainly symptomatic; simply, because it appeared in
Australia in 194.4, while on the Continent the pot core was generally
used by progressive radio designers
as far back as 1937 or even 1936!
On Wrong Track?

'tralia could be obtained for about
10 dollars in America, the price including a complete set of spare
valves! It is therefore only natural

nmnxnnxmmmxr
By

Paul Stevens
· 3 Westdale
Fletcher'• Av.
Bondi, N.S.W.

ixxxxxxxxxxxxxxxxxxxxxxx:
that any desired improvement of a
set's performance is simply achieved
by adding another valve and I.F.
transformer for the cost of ;m extra
dollar or two. This is also most
likely the reason for the little attention the pot core has been receiving
in "the States" up to now, although
much work has been done by American scientists in that direction.

This is not so much a symptom of
backwardness as it indicates the
fact that most of Australia's radio
manufacturers have up to now been
backing the wrong horse, called
Valve Costs
U.S.A.; for there are two distinctive
schools of radio designing: the
The position on the Continent is
American and the European. Every- ~ entirely different. There, valves and
body knows how cheap receivers are other components cost about as
in U.S.A. A set worth £25 in Aus- much as in Au;tralia and selectivity

and sensitivity have to be gained
by increasing the efficiency of
valves and coils to. keep the price
of the receiver down. The perform- ,
ance of a good continental 4-valver
is therefore almost equal to th
average American 5-"toob" set.
, And now let us have a look at
the conditions in this country.
Prices of radio sets are equal to
those in Europe, yet, as mentioned
before, they are entirely built the
American way. Here, the American
valve is the accepted standard in
spite of their inferiority to the continental types (see valve charts) .
Loss of Selectivity
The low-plate resistance of the R.F.
types, especially of the pentagrid
converters, have a considerabJe
damping effect on the following
tuned circuits, thus decreasing selectivity and gain. Certain continental
types like the EK2, EBF2, EL3 are
being used by some manufacturers,
and they are about the only indica-

( Continued on next page)
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CONTINENTAL DESIGN

tuned air-cored types, and there- . turing costs of pot cored coils and
fore the Q-factor, ·a direct function
I.F. transformers should not be
of the loss resistance, could not be
much higher than the costs of our
tion of European influence on Ausmuch different either.
present ones. I cannot, therefore,
tralian radio designing.
To sum up, we find that the aver- see any technical reasons why they
Coils and I.F. transformers are
age Australian receiver built to
should not be introduced in this
strictly American. No real attempt American principles is comparatively country and accepted as a new hi.gh
seems to have been made to increase
highly priced, its efficiency impaired
standard by Australia's radio intheir efficiency, and the adjustable by medium gain valves and by the dustry. •
iron core of the conventional types
use of indifferent coils and I.F.
The real reasons why this has
is more intended as a means of transformers.
not been done are probably certain
tuning than to increase the Q factor;
Continental valves are being big business and trade interests,
for there is hardly any difference
manufactured in Australia and are
which, as so often before, stood in
between th,_ ohm's resistance of
available at the same price as
the way of development and prothese coils and the old trimmer American types, and the manufacgress, but, as I intend to keep this
article strictly "technical, I do not
want to discuss this matter any
further. (To the Editor: Please
leave this part out, if you do not
think it suitable . for publication.)
A Suggestion
BEST THING
Let. us now design a receiver ac·
cording to this proposed New Order
of efficiency, in other words, we will
try to get maximum gain and selectivity with a minimum number of
valves. Fig. 1 shows the circuit
diagram.
The aerial coil is pot cored to get
the highest possible gain before the
converter valve and so decrease the
noise level of the receiver on weak
stations much more efficiently than
the conventional types. For broadFor more than 20. years the
cast alone, the new iron-cored loop
entire IRC Organisation has
aerial might be very commendable.
specialised in the design and
manufacture of Fixed and
The Converter
Variable Resistors. From this
Now to the converter stage. Here
experience a world-wide repuwe have several va!Yes to choose
tation in engineering achievefrom: Pentagrid• converters have
ment has been built.
IRC
high con.v. conduction, but low plate
products include:resistance anl). high noise level; the
Power and Precision
triode heptode 6Y8G is excellent foz
Wire-Wound Resis\1late resistance and noise level, but
tors. I n s u I a t e d
fhe conversion conductance is very
Metallised Resistors.
All-metal Rheostats.
small. 6K8 and 6SA7 are both just
converters with medium conductanct
and plate resistance. So. we do not
seem to get very far with American
': alves. Now for the available continental types: There is the well-·
knmvn EK2 octode. Its conv. conductivity is as high as the pentagrid
converter's (550 mmhrs) but the
plate resistance is nearly 6 times aS'
high (2 megohms) and the noise'
level very low. Its disadvantage: frequency shift on short waves when
A.Y.C. is applied. Then we have the
ECI)'3'.5 and ECH4. They are triode
hexode, respectively, triode-heptode
types, very stable on short waves,
and their conversion conductance is
'still higher than the EK2's (650,
resp. 750 mmhrs.). Figures for the
plate resistances are: 1.3, resp. 1.4
megohms, still about 4 times as

(Continued)
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much as the 6A8G.,Their noise level,
according to information from the
manufacturers, is low in spite of the
comparatively high plate and screen
current, due to special design of the
grids ( ? ) . So the issue is pretty
simple: for the broadcast it is just a
toss-up between EK2, ECH35 and
ECH4, while on short waves only the
latter two should be used. Well,
working A.V.C. is absolutely necessary on short waves. The EK2 is
therefore out of the question. Even
to ECH35 or ECH4 only half the
available A.V.C. voltage should be
applied (see Fig. 1) as these valves,
too, show a certain amount of frequency shift.
The oscillator coil can be of conventional type, but a pot core
would decrease its size quite considerably.

High-gain I.F.
The converter stage ·is followed by
a pot core high gain l.F. transformer·. This sort of iron dust core
(Fiig. 2), which completely ehcloses
the coil, forms an easy path for the
magnetic lines of force, thus reducing the number of turns required
for a certain inductance; but less
turns mean less ohmsic resistance
and therefore higher Q-factor. The
two pots of the primary and secondary have to be brought rather
close together to get the necessary
coupling between them.
The l.F. valve is chosen according
to the· same principles as the 'converter: transconductance and plate
resistance. We again find in both respects all available American v akes
inferior to their continental equivalents, and so we choose the EBF2
a diode super control pentode, which
suits our purposes to perfection.

Detector o·amping
We are coming now to the problem child of the radio designer, the
second I.F. transformer. The diode
detector, which usually follows it,
is a rather big load for it, and the
resulting damping effect makes the
secondary almost useless as far as its
contribution to the selectivity of the
set is concerned. By tapping it or
giving it less turns than the primary, matters can be considerably improved in that respect, but these
methods bring about a loss of gain
instead. The common practice of
feeding the A.V.C. diode from the
primary to get higher regulating

voltage makes it still worse. It is,
therefore, usually the first l.F. transformer which bears the brunt of the
task of making the receiver selective.
Here in Australia we have up to
now been satisfied if we were able
to listen to our metropolitan stations
and nobody seemed to have worried
when each one of these blotted out
at least two other stations (one on
each side) through lack of selectivity of our average sets. On the Continent, however, a good radi_o set is
expected to give a clear backgroundfree reception, even with a strong
station only l<!KC "away." Before
the development of the iron core,
those receivers depended on low l.F.
frequency (110-150KC) to get the
required selectivity, together with
the "flat top" characteristic which
. reduces the otherwise bad side-band
cutting (attenuation of high audio
frequencies).

1

Infinite Impedance
To get high selectivity without
sacrificing gain in the second l.F.
transformer, i used a different sort
of detection, the "infinite impedance" detector . . It consists of the
one section of the 6C8G, which has
its grid connection on top of the
valve, while the other one serves as.
audio amplifier. The l.F. choke in
the plate circuit of the 'detector
valve (see Fig. 1) gives a certain
amount of amplification of the, l.F.
voltage, which is fed to one diode
of tile EBF2 for amplified A.V.C.
The amplification here depends entirely on the cut-off characteristic
of the detector valve. A 6J7G or
6C6 valve, for instance, if used in
the same way, works all right as
demodulator, but there is no 1.F.
amplification; the signal in the plate"
circuit being actually weaker than
in the grid. (I have incorporated
this detector circuit using a 6CSG
in the sanatorium receivers of the
Queen Victoria Homes, Wentworth
Falls. Station 2KA, which is less
than 3 miles away, and 2BL, Sydney, adjacent to it on the dial, came
in with exactly the same volume at
daytime! This is to show how well
the amplified A.V.C. works!).
By this method we have made the
Znd l.F. transformer as effective as
the first, and it is nq\V easy for the
designer to juggle coupling and inductance of the coils till he g'ets the
best possible flat-top selectivity and
amplification.
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Fig. 2

The infinite impedance detector is
nothing but an anode bend detector
with 100 per cent inverse feedback
applied by taking the audio signal
off the cathode, the plate being
directly c:onnected to a high "B"
voltage. It does not place any load
on the preceding tuned circuit and
is the best detector known to date,
being even superior to the diode for
its freedom of distortion.
The high transconductance of the
EL3 output valve compensates for
the lower gain of the 6CSG, which,
however, is the best available valve
of its kind.

Tone Control

•

No tone control is shown in our
diagram, and its incorporation and
design could be left to the discretion
of the individual designer.
The rather square selectivity
curve of our set will, of course,
attenuate the high audio frequencies
very badly, but as at least 9 out of
I 0 listeners manifest their dislike for
them by turning the tone control to
the "mellow" position to cut them
off, this could hardly be called a disadvantage. The higher selectivity also
causes a marked decrease in static
interference, and people will start
to listen to ' coun_try and interstate
(Concluded on page 34)
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Efficient and reliable
organisations th.roughout
Australia
are behind
Ki n·g s I e y ''Permaclad''
radio · components . . .

I

,,

Send 'em your enquiries and your problems

'they mean business i
NEW SOUTH WALES
John Martin Pty. Ltd.
11 6 Clarence St., Sydney.
Homecrafts Pty. Ltd.,
100 Clarence St., Sydney
Bloch & Gerber Ltd.,
46 York St., Sydney.
Lawren~e & Hanson Elec. Pty. Ltd.
33 York St., Sydney.
M.artin de Launey Pty. Ltd.,
289 Clarence St., Sydney.
Fox & MacGillycuddy Ltd.,
57 York Street, Sydney.
Electrical Service Co.
6 Pacific St., Newcastle.
TASMAt-tlA
W. & G. Genders Pty. Ltd.,
53 Cameron St., Launceston,
also at 69 Liverpool St., Hobart.
and Mount St., Burnie.

VICTORIA.
A. J. Veal! Pty. Ltd.,
490 Elizabeth St., Me,bourne.
Homecrofts Pty. Ltd.,
)
290 Lonsdale St., Melbourne.
Heolings Pty. Ltd 1,
263 Swanson St., Melbourne.
Hortleys Pty. Ltd.,
270 Flinders St., Melbourne.

QUEENSLAND.
E. H. Contelin,
8 Queen St., Br.isbone.
A. E. Harrold,
123 Charlotte St, Brisbane,
Homecrofts Pty. Ltd.,
145 Elizabeth St., Brisbone.
Trackson Bros. Pty. Ltd,
·
' 157 Elizabeth St., Brisbone.

*

WEST AUSTRALIA.
Atkins CW.A.) Ltd.,
894 Hoy St., Perth.
Carlyle & Co.,
91 5-17 Hoy St., Perth.
Obviously our "Permaclad" defence committments come first, we are doing all
that Is humanly possible to assist Radio
Servicemen with, essential replacement
parts.
\

SOUTH AUSTRALIA.
A. M. Rolph,
68 Flinders St., Adelaide.
Gerard & Goodmon Ltd.,
192 Rundle St., Adelaide.
A. G. Healing Ltd.,
Pirie St, Adelaide.
Radio Wholesalers Ltd.,
31 Rundle St., Adelaide.
Motor Ports & Service,
161 Pirie St., Adelaide.

"PEBMACZ.JID" by KINGSLEY
KINGSLEY RADIO PTY. LTD.
380 ST. KILDA ROAD, MELBOURNE, VIC.

TELEPHONE: MY 1159

225 TRAfALGAR STREET, PETERSHAM, N.S.W.
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TELEPHONE: LM 4466
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CONTRAST WITHOUT DISTORTION

T

HE average radio man, when
checking a piece. of · audio
equipment he has constructed,
is content to make a frequency run with an audio oscillator
and output meter (or scope), and
then to make a distortion check at
one or two fired frequencies. After
completing the nscessary calculations to a couple of decimal places,
he is then inclined to state, categori-
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PHA$f
IN~ER.TER
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MAlf<l
C,AIN
(OlllTr{o1..
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By

·F/L Ian C. Hansen
O.C., E. & W. School
R.N.Z.A.F.
Wigram, N.Z.

:xxxxxxxxxxxxxxxxxxxxxxxJ
·Cally, the frequency range and distortion for his equipment, in black
and white.
A fellow enthusiast, reading a description of a so-called "wide-range,
low-distortion" amplifier, is tempted
to build one. The decimal points
seem to assure the would-be constructor of the validity of the performance claims. Unforttinately for
his efforts, however, in many instances the audible results are not
what he was led to expect from the
figures quoted; although, if the
original measurements were repeated

on his home-constructed amplifier,
the designer's results would almost
certainly be .duplicated.
The fault, strangely enough, lies
in the method of measurement employed by the original constructor
of the equipment.
Until a few years ago, it was customary to use a sine wave audio
signal generator source to check frequency response and distortion. The
modern trend is quick and accurate,

5V4v

and employs eith_er a saw tooth or
square wave of variable frequency,
as• a signal source, instead of a sine
wave. The equipment has then to
handle a number of frequencies
simultaneously (as in actual use),
rather than a single frequency. In. termodulation distortion and spurious oscillations which a re not revealed by the older method of testing, and w.hich are so objectionable
to the ear (and difficult to trac!<:
down) can then readily be detected.
Thus audio systems which apparently test satisfactorily, may have
objectionable features which cause
the home constructor to lose faith
in the amateur. designer.
Contrast Expander

'

5V4G

Pos.
CONTROL

• VOLTACtE

320v.
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An example of this is the contrast
expander, also referred to as a
volume expander. · Unless proper
dynamic tests are made on an expander amplifier stage, any measurements of distortion level should be
viewed with suspicion.
Two fruitful sources of distortion
which are overlooked by experimenters are mentioned hereafter. It
is felt that many of the objections
raised by those who have listened
to early models of expander amplifiers would be quickly dropped, if
the distortion, introduced by the expander action was reduced. It is
'therefore recommended that those
who have· felt dubious of the merits
(Continued on next poge)
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CONTRAST
(Continued)

of the contrast expander, construct
one embodying the suggestions outlined, and note the results obtained.
It is necessary that push-pull expander tubes (with the signal fed
in push-pull to the control grids,
and the expander control voltage in
parallel to the injector grids) be
used for the following reasons:
(a) Even harmonic distortion is
cancelled by virtue of the pushpull connection.
(b) Unwanted signals from the expander rectifier circuit are cancelled in the output circuit due
to the parallel feed.
Further, to avoid another source
of distortion common to all expanders with a symmetrical "riseand-fall" characteristic, the rise
should be made fixed, while the fall
should be made adjustable to suit
the character of the speech or music
being amplified. Preferably the rise
should occur instantaneously and the
fall should be variable from 25 milliseconds to I second.
In the circuit shpwn, the delay
in the rise is approximately 200
micro-seconds, according to calculations, and the fall is as mentioned above, as being satisfactory,

INVENTIONS
SUGGESTIONS

~rhe rapid rir.e ln expander control voltage is achieved by reducing
the resistance in series with the
reservoir condenser, thereby reducing the condenser charging time.
This resistance is made up of the
internal resistance of the diode- plus
the plate resistance of the amplifier
tube feeding the diode. This reduction is made in two ways:
(a) By using a low impedance diode
(e.g., a power rectifier).
(b) By using a low. plate impedance
triode amplifier, transformer
coupled to the diode.
Suitable diodes in ' the order of
preference would be the 5V4G,
25Z5 and 6X5 (or their equivalents) .
To bring the diode internal resistance down to a sufficiently low
value, it is desirable to use two
rectifiers in parallel.
Suitable Valves
Suitable amplifier tubes would be
the 6V6 and 6F6 (triode .connected)
or their equivalents. To reduce core
saturation, the use of push-pull amplifier tubes is recommended. Little
further advantage would accrue if
the triode amplifier stage were connected as a cathode follower to . reduce the reflected resistance to a
still lower value, as the diode internal resistance is the governing
factor, it being several times larger

WANTED
WANTED

IMPROVEMENTS WANTED
1111111111111111111111111111111°111111111111111111111111111111111111111111111111111111111111111111

than the resistance of the amplifier
stage, viewed from the secondary
side of the coupling transformer.
A block diagram, showing one
way of employing this amplifierrectifier combination in conjunction
with a typical audio amplifier, is
also presented. No values .of components are shown, as the individual
will probably wish to incorporate
these suggestions into - an existing
amplifier, rather than build one
specially for the purpose.
For Radio Use
Should this expander amplifier,
shown in block form, be used with
a radio tuner, it will be desirable
to use a cathode follower sta ge bet ween the diode detector load and
the audi.o amplifier input, thus improving the AC/ DC ratio of the
diode load, and thereby removing "
source of modulation distortion.
For guidance, details of the construction of the coupling tran·s former are appended. The turns
ratio .is based on t he assumption
that a maximum voltage of approximately 14 is required to obtain full
expansion from fhe controlled tubes.
In any particular instance, the turns
ratio can be varied to suit the tubes
employed as expa nder amplifiers
(6L7 or 6K7, etc.), as well as their
(Concluded on page 29)
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ARMY INVENTIONS DIRECTORATE
WILL PRO\/IDE FINANCE AND
SECURE TECHNICAL ASSISTANCE TO
DEVELOP EVERY SOUND ACCEPTABLE
SUBMISSION FOR HELPING THE
NATIONAL WAR EFFORT:

ARMY INVENTIONS DIRECTORATE"
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Melbourne
Sydney
Adelaide
Brisbane
Perth
Newcastle
Hobart
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3 I Spring Street
117 Pitt Street
232 North Terrace
289 Queen Street
Gledden Building, Hay Street
Aero Club, Broadmeadow
94 Melville Street

Telephone MU 9611
BW 3871
Cent. 8127
B 6662
B 7763
Ham. 919
Hobart 3985
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JEGIS COMPONENTS DO WAR JOB
·FACTORY EXTENSIONS AT MAGRATH PTY. LTD.
The steady upward curve denoting
the progress of J. H. Magrath Pty.
Ltd., the well-known wholesale
house, of 208 Little Lonsdale Street,
Melbourne, is a tribute to the vigorous and capable direction of Managing Director James ("Jim") H.
Magrath, who has consistently followed a policy of keen service and
courteous assistance to his wide
clientele.
Recently more floor space was acquired to accommodate additional
plant in the manufacturing section

formers, Broadcast and Short-wave ing -fully the requirements of cusCoils, Permeability Iron Core ·Coils tomers, Magrath and Co., to use the
(incorporating all the latest de~ words _ of the managing director:
velopments) and all types of special "We do our very best to meet the
R.F. equipment.
demands and very often go to no
As may be expected, much of the end of trouble to help out our
outpu·t of this company is taken up clients, and what's more we are glad
in supplying the requirements of to do so; our efforts never go unDefence Departments, which have appreciated."
placed extensive orders for products
Technical schools also are numwhich cannot, for obvious reasons, · bered among the clients who are exbe described here, but, despite the . tensively using Aegis products.
understandable difficulty in supplyValuable Agencies

At left: Portion of
one of the assembly lines at the
Mogroth factory.
Aegis coils ond
l.F.'s being made.

where Aegis products are made, and
today we find this company, which
commenced business not so very
many years ago, occupying a
prominent place in the trade in the
Southern State.
Aegis components are very well
known for their quality, being of
robust construction and built of
high-grade materials.- The 'r ange includes Dual-WaYe Kits, I.F. Trans-

Magrath and Co. are sole Victorian Factory Representatives for
Radio Equipment Pty. Ltd., Sydney,
manufacturers of many types of
testing equipment, meters and other
lines; Commonwealth Moulding Co.

At right: Drilling
in the machine
shop; beyond is
one of the test
rooms.

Below left: Aegis coils and l.F.'s are
wound on machines like the one being
used here. Right: The despatch roo•m
always presents a busy scene like that
pictured below.
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Pty. Ltd. (Marquis Mouldings),
Britannic Resistors and Ultimate
lines.
They are also distributors for
Rola loudspeakers.
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A SHORT COURSE IN RADIO
,

F

A R A D A Y discovered and
proved experimentally that a
varying magnetic flux would
induce an EMF in a conductor
under its influence.
Figure 21 shows the circuit of
Faraday's experiment and can be
seen to consist of an iron ring
around which two coils of insulated
wire are wound, one of these coils
is connected, through a switch to a
battery, while the other is connected
to a sensative · galvanometer.

When the switch, in the primary
circuit, is switched on a momentary
flow of current is indicated in the
galvanometer connected in the
secondary circuit; when the switch
is ·opened a momentary flow will
again be indicated by ·the galvanometer but in a direction opposite
to that preyiously.

Inductance and Capacity
Law, which, stated simply, says:
"Induced EMF's act in such a direction as to oppose the force to which
they are due."
We will now return to our coil,
.which is now fitted with an iron
core and connected in series with
a battery and switch: when the current is switched .on, magnetic lines
of force will build up quickly in the
core; according to Faraday's experiment the varying magnetic field will
induce an EMF in the coil and by
Lenz's Law this EMF will be in an
opposite direction to that applied by
the battery. This type of induction

Induction
The results of this experiment are
important and are that, while the
primary current is growing, an
EMF is induced in the secondary,
and while the primary current is
decaying EMF is again induced in
the secondary but in the opposite
direction. Other experiments have
also confirmed this result from
which we are able to deduce that
whenever the magnetic lines of force
threading a circuit changes, an
EMF is induced in the circuit.
We have already learnt that If a
current is passed through a straight
wire, a magnetic field is set up surrounding it; this field may be greatly
strengthened by winding the wire
in the form of a coil or solenoid
as seen in Figure 15 (b).
It is now necessary to bring another Law into the subject, Lenz's

c

Unit of Inductance

which is caused by the change of
current in the circuit itself is known
as "Self induction."
This self-induced EMF will act in
a direction that will oppose th ~
force to which it is due, a decreasing
current will give rise to an EMF
acting in the direction of the applied current, which will tend to
prevent the decrease.
The duration of these inductive
effects occupies only a very short
time, and may only be in the order
of thousandths of a second.
A useful analogy which will help
beginners to understand the meaning of inductance is the flywheel.
Just as inductance resists the action
of an applieq EMF in setting up a
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magnetic field, so the inertia of a
flywheel hinders the force that is
applied to set it in motion.
Also, just as the effect of inductance is to delay the decay of an
EMF after the circuit has been
broken, so the energy stored up in
a flywheel in motion tends to keep
it going when an effort is made to
stop it.
Self inductance or, as it is more
commonly referred, "inductance" is
't he ability of a circuit to oppose
changes in the value of the current
passing through· it.
The voltage induced by the selfinductance is commonly referred to
as the "back EMF."
lroh, and certain other alloys,
have a high value of permeability,
so an iron core within a coil will
greatly increase the intensity of the
magnetic field, thereby increasing
the inductance of the circuit.

The

The unit of inductance, which is
usually designated by the letter
"L," is the henry. It can be defined
as the inductance present if the current changing' at the rate of one
amp per second, in a circuit, induces
an EMF of one volt in it.
In radio work the henry is a suitable unit to use for specifying the
inductance of iron-cored components
such as smoothing chokes and a.u dio
chokes. It is, however, far too large
for other purposes, such as giving
the Inductance of radio frequency
coils or chokes, and so the millihenry (one thousandth of a henry)
or micro henry (one millionth of a
henry) are used.
As typical examples, an ordinary
filter choke for H.T. smoothing purposes has an inductance in the
neighbourhood of 30 henries, while

Auatralasi~n
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FUNDAMENTALS-- Part
the secondary winding of a tu-ning
coil to cover the broadcast band may
have an inductance of about 300
microhenries.
Mutual Inductance
If the current flowing through a

values substituted for resistance
values .
. Thus, the total inductance "L" of
two coils connected in series, having
inductance values of "L," and "L.,"
is given by the formula:
L=L1+L,
If the coils · were connected in
parallel, the value of "L" would be
given by the formula:
1
1
1
-=-+L
Li
L.

coil is such that it produces a varyiny magnetic flux in such a direction it will cut the turns of another
coil, a current \Vill be induced in
this second coil; this induced current will be varying, so will therefore induce another current back in
the first coil. This process is called
lnducJive Reactance
"mutual induction" and the two
We have seen how a coil offers
coils are said to possess "mutual an opposition to an alternating curinductance."
rent by developing a back EMF.
Mutual inductance between two · This opposition or "impedance"
circuits can be easily altered by varyoffered to an alternating current of
ing their relative positions.
given frequency by an inductance is
The formula for calculating
mutual inductance, when the magnetic . fluxes of the two coils are
..&;
i
i
assisting one another, is L = L, +
"'[f
1
L, + 2M, where M is the mutual
inductance; if they are placed so
that their poles oppose . each other
1
C2.
the formula then becomes L = L,
L, - 2M.
f'•C..
As with self inductance, the unit
of mutual inductance is the henry;
called its "inductive reactance"
two circuits have a mutual inducwhich is represented by the symbol
tance of one henry if the EMF in
one circuit is one volt when the "XL."
XL = 2,,-fL
current is changing in the other at
where XL is the inductive reactance
the rate of one amp per second.
in ohms;,,. is 3.14; f is the frequency
Inductances in Series and Parallel
in cycles; L is the inductance in
Inductance- coils can be connected henries.
It will be noticed that the inin series, parallel or series-parallel,
and providing there is no mutual ductive reactance is expressed in
ohms; this is due to its effect being
coupling the resultant inductance is
similar to a resistance, but it should
calculated exactly as it would be for
resistanc.e s similarly connected, with, be noted that reactance reduces the
of course, the proper inductance current by producing an opposing
EMF, so therefore controls alter.nating EMF without waste. Resist.ance dissipates energy in the form
of heat.
Some Practical Examples

Tc2
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lfc3 8
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~
f
2-6 R.
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As an example, take a smoothing
choke rated at 20 henries. It might
have a D.C. resistance of 250 ohms,
but this is negligible compared with
its impedance to a 50-cycle alternating current, which we will presume is the frequency applied;
XL= 2,,-fL
2 X 3.14 X 50 X 20 ohms
= 6,280 ohms.
We can see that, if the frequency

=
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FIC.. 25.
is doubled, the impedance is doubled
too.
Again, an RF choke with. an inductance of 250 milli-henries might
have a D.C. resistance of 300 ohms.
Its impedance to an alternating current of 1,000,000 cycles per second
( 1 megacycle) will be calculated:
XL =2,,-fL
2
3.14
1,000,000
250

x

x

x

1,000
1,570,000 ohms.
It will be noticed that we divided
the formula by 1,000; the reason is
that the inductance must be converted from milli-henries to henries.
If an audio frequency of 1,000
cycles were applied to the same
choke the impedance would be only
1,570 ohms.
These examples show on.e important use of inductances in radio, in
that an inductance coil or choke can
be designed to provide an easy path
for direct current, while offering
considerable resistance to alternating currents. Again, by using a
smaller inductance value, a negligible impedance will be offered to
low frequency alternating currents,
but a i1igh impedance to currents of
high, or radio, frequencies . .
Practical Inductances in Radio
In receiving circuits, disregarding
the power supply, the voltages and
currents are small, so that the insulation need not be very great, so
the inductances can be mad~ very
compact.
In the low power stages of a
transmitter, inductances may be of
similar construction to the r~ceiving
type. As soon as t he power is increased it will have large currents
flowing and large voltages induced
across them. Sometimes these coils

(Continued on next page)
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are of copper tubing with wellspaced turns and with a high order
of insulation.
The inductance of a coil may be
varied over a range with a device
known as a "variometer"; this consists of two coils connected in series
and mutually coupled, and constructed in such a manner that their
fields may be made to oppose or
assist each other. When in one
position the willdings of the coils
will be in such a direction that the
field produced by one may nearly
cancel all the field caused by the
other, and in this position the effective inductance of the two coils is
minimum. If one coil is rotated 180°
the two fields will assist each other
so the ·inductance will be maximum.
The inductance . is continuously
variable between these two points
and will depend on the position of
the axis of one coil to the other.
Until about 1933 all tuned receiving inductances were made with air
cores, as the losses due to eddy currents and hysteresis, at radio fre-

quencies, in iron cores is very great.
A special type of iron core is
now utilised in some types of R.F.
coils; this core is made up of
powered iron; each particle of iron
is first treated with/ an insulator, so
that when made up into a core they
will be insulated from each other,
which makes it practicable to use
these cores at radio frequencies.
Skin Resistance
When D.C. flows through a conductor, all of the cross-section provided is used; alternating currents
tend to flow on the surface of the
conductor and the higher the frequency the more marked is this
tendency. A circuit with a D.C. resistance of 5 ohms may offer a resistance of up to 50 ohms for highfrequency currents because it is
forcing itself to the surface, thus
making use of only a very small
section of the conductor, which is
in effect, reducing the cross-section
available for the current to flow
through. This resistance is known as
"skin resistance."
Efforts are made to overcome the
skin resistance by increasing the

available surface area; if tubing is
used, both the inside and outside
surfaces are used by the highfrequency A.C. to .flow through.
"Litz" wire is also another method
that assists in increasing the surface
area of a conductor which consists
of a number of thin insulated wires
braided together.
Electrostatics
A "charge" of positive or negative
el<.:ctricity may be isolated by friction and experiments to prove this
are simply carried out.
If a piece of amber is rubbed on
silk it will lose some of its electrons
to the silk and so in this state will
possess a positive charge. If a piece
of sealing wax is rubbed briskly on
a piece of flannel it will acquire
electrons from the flannel; if the
sealing wax is brought in the vicinity of the amber they will attract
each other and, generally, follow
the same laws of attraction and repulsion as magnetism.
The electric field around an isolated electric charge is shown in
Fig. 22 (a) and can be seen to be
radial. Figs. 22 (b) and (c) illus-

Victory will tran1form our transformer supply po1ition,
but, until then, we regret we can meet only Defence
requirements of these well-known ABAC lines .

e
e
e

e
e

Air-cooled po:Wtr transformers up to 2K1' A.
Small-siu ct1rre11t transformers for rutifter i11strume11ts.
Audio and carrier frequnrcy transformers on
silicoti steel or nickel alloy cores.
11, 16 1rr1d 31 poi11t srwitc/111.
Custom-b•ilt skeet metal.
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hate the resuitlng eiectrlc field a condenset acts as a kind of reserwhen two like charges and two un- voir for electricity.
like charges act on each other reIf the plates are taken out of the
spectively. The space separating the circuit and short circuited, a spark
two charges is called the "dielec- will jump between the plates, showtric."
ing that a certain amount of elecWhen dealing with the quantitive tricity has been stored in the plates.
The two plates that have been
side of ele.ctrostatics the electric
described are known as a condenser
field is regarded as consisting of
lines of electric flux, so the greater and essentially consist of two conthe electric field the larger will be . ductors separated by a "dielectric."
the number of electric lines of flux .
The Unit of Capacity
One line of electric flux is regarded
The quantity of electricity that
as being the total flux which starts
can be stored in a condenser is.
from a unit positive charge, which,
as stated before, is convenient for stated in coulombs and it can be
expressed as the capacity multiplied
calculations.
by the voltage.
The Condenser
Q (coulombs)
C (capacity) X
If. two separated metal plates are
E (voltage)
The unit of capacity is the. farad,
and a condenser has a capacity of

=

r-~~~~~~~

<:TINFOIL

PAPER.)

one farad when the appiication ot
a potential difference of one volt
between its terminals drives one
coulomb of electricity into it.
Since a condenser of one farad
capacity would be very large indeed, It is usual to work with rnicrofarads and rnicromicrofarads (abbreviated rnfd. and mmfd.).
I

· 1 microfarad

farads

1,000,000
1 rnicromicrofarad
1

l ,000,000,000,000
1

rnicrof arads
1,000,000
Thus a 1 rnfd. condenser has a
capacity of . one-millionth
a
or=

of

(Continued on next page)
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Z6B
connected in series with a switch,
battery and current indicating galvanometer, illustrated in Fig. 23
(a) and the switch is closed, a· momentary flow of current will be indicated by the galvanometer. As we
know, an electric current is no more
than a stream of electrons; so the
tendency is for the battery to drive·
electrons round the circuit in a
clockwise direction. The result is
that electrons are drawn off from
plate B by the battery and passed
on the plate A, where they accumulate. Thus the plate A will be negative and the plate B positive.
The stream of electrons passing
from A to B constitute the charging
current for the cendenser. While it
is flowing, the potential difference
between the two plates is building
up,. and it is in such a direction
as to oppose the action of the battery. Consequently, the charging
current, which . is high at first,
diminishes until the potential difference between the plates becomes
equal to the EMF of the battery.
The current then ceases to flow, and
the condenser is fully charged. Thus
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denser wiil have a capacity six Hmes suitant capacity C of the condensers
that of an air dielectric condenser.
shown in Fig. 24 (a) is equal to
(Continued)
It will be noticed that condensers C. + C2 + c,. If c, = .0005 mfd.;
farad, and one of I mmfd a capacity
have a rated D.C. working voltage, C.
.01 mfd. and Ca = .006 mfd.,
of one million-millionth of a farad.
The capacity of a condenser de- · which means that the insulation of thenC
c,+c.+c.
pends on thre~ things: the size of the dielectric is sufficient to safely
.0005 + .01 + .006
the plates, the distance they are . withstand this voltage. If the voltage
.0.165 mfd.
apart, and the nature of the material were increased above this, the diCondensers in Series
separating them, known as the di- electric wo.uld . probably puncture
When condensers are connected in
electric. If the effecth\e area of the and the plates short circuit.
' The capacity of a condenser may series, as shown in Fig. 24 (b), the
plates is halved, or the distance between · them is doubled, then the be calculated from the following resultant capacity is always less than
formula:
that of the smallest condenser used
capacity is halved.
KA
\ and may be obtained from this
Dielectric
formula:
.08815
With regard to the dielectric, this
d
1
1
I
1
can be anything that is an insulator
- a gas, like air, a liquid, such as where C is the capacity in micro+
+
c,
certain kinds of oil, or a solid like microfarads; K is the dielectric conc
mica or ebonite. Every insulating stant ; A is the effective area of one
For a simple example, if C, is
substance has its own dielectric con- side of one plate in square centi- .5 mfd.; C. is 2 mfd.; and Ca is 4
stant (alternatively called "sp~cific metres; and d the dielectric thick- mfd., theninductive capacity"). This is a ness in centimetres.
I
I
1
I
Condensers in Parallel
figure that is based on air qS unity,
+
+
Just as resistors are connected in
and it indicates the effect that that
.5
2
4
c
particular substance has on the series and parallel to obtain re8 + 2 + 1
capacity of a condenser when it is quired values, capacities are connected in a similar manner, but wi.th
used as the dielectric.
4
For example, .the dielectric con- contrary results.
11
When capacities are connected in
stant of a certain grade of mica
might be 6 (as stated above, that of parallel, Fig. 24 (a), the rsultant
4
air i's I). Therefore, given the same· capacity is equal to the sum of the
c
area of plates and distance of separate capacities, no matter how
11
separation, a mica dielectric con- many are so joined. Thus, the reC= .3636 mfd.
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An easy formula to use when only
two condensers are involved is the
following-

c, x c.

c

c, + c.

c,

is .004 mfd.; and Cs .006
mfd., then.004
.006
If

x
c =-----.004 + .006
.000024

=

.01
.0024 mfd.
A.C. Flow Through a Condenser
A simple experiment can be carried out to show how a conduction
A.C. will flow through a condenser.
Fig. 25 shows a lamp connected in

=

current, but in the case of the condenser it is opposition to the voltage
which acts to charge the condenser.
In the case of condensers, the term
capacitive reactance is . used to
describe this effect, the formula for
capacitive reactance being:
I

Xe= - - 27rfC
where Xe is the capacity reactance
in ohms; 11" is 3.14; f is the frequency
in cycles per second; and C is the
condenser capacity in farads .
Where the capacity is given in
microfarads, the formula becomes:
1,000,000
Xe=
2,,.fC

Types of Condensers
Fixed condensers of capacities
from 1 mfd. or so downwards are
generally either mica or paper types
-mica up to about .01 mfd., and
paper from .005 mfd. upwards.
Mica condensers are flat in shape,
and, to keep them compact, a large
number of small .tinfoil plates, interleaved with thin strips of mica,
are used in their construction. This

Fl<i. 28
is illustrated in Fig. 26 (a). After
assembly, the leaves comprising each
set of tinfoil plates are joined togethe.[ and taken to a solder tag,
the finished condenser being housed
in a flat bakelite case, with the
capacity stamped on it.
With paper .dielectric condensers,
a different type of assembly Is
adopted. Instead of two sets of
many small plates of tinfoil, there
are two long strips and a special
waxed paper dielectric. Fig. 26 (b)
shows the arrangement of paper and
tinfoil.
The two strips of foil arc not
entirely covered by the paper. The

(Continued on next poge)
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series with two condensers, AB and
XY, and a source of A.C., I, 2.
When 2 is on the positive half cycle
electrons flow.. from 1 towards X and
from B towards 2, making ::x; negative and B positive, by electric induction through the dielectric the
negative charge on X will cause. a
similar displacement of electrons
away from Y flowing through the
lamp towards A. When 2 is on the
negative half cycle, a reverse process
will take place and electrons will
"flow" from A to Y through
the lamp which shows that alternating conduction currents will
"flow" through a condenser which
are to direct currents open circuits,
so a condenser will pass an alternating current, yet offer practically
infinite opposition to a direct current; this property is repeatedly
utilised in a radio circuit.
Capacity Reactance
Condensers have a similar property to the inductance to offer an
impedance ,to the flow of alternating
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edge of one strip projects slightly
beyond the paper on one side, and
the edge of the other emerges simi-·
larly on the other. It is to these
exposed edgings .of foil that the connecting wires, or pigtails are
soldered, after the whole has been
tightly rolled into a cylinder and
before it is housed in the familiar
tubular case.
Electrolytic Condenaera
For capacities greater than 2 mfd.
or so, paper type condensers are
rather bulky and expensive, and so
electrolytic condensers are generally
employed where large capacities are
required, as in power supply filter
circuits and across resistors used for
providing bias for single output
valves.
In appearance, a wet elf;!ctrolytic
is cylindrical, and somewhat resembles a single cell from a dry
battery. In construction also it is
not unlike a dry cell. In the centre
is an aluminium rod, carefully insulated from the outer round aluminium case. Between the two is a
special liquid which is the electrolyte, or conductor of electricity, and
'which actually forms one plate of
the condenser. The' electrolyte may
consist of a chemical solution of
ammonium borate or sodium phosphate.
In order to convert the arrangement into a condenser, however, current has to be passed through it,
this process being termed "forming
the condenser." Its effect is to cause
a very thin, non-conducting film to
form on the inner metal rod, and
it is this film that constitutes the
dielectric between the inner positive
electrode, and the liquid. The latter
is in direct contact with the outer
metal case, termed the negative electrode. An electrolytic condenser of
this type is illustrated in Fig. 27.
The area of the aluminium anode
can be increased in •several ways, one
method being to provide it with a
corrugated surface.
As fhe dielectric formed is very
thin, the capacity of an electrolytic
condenser is high in a compact form.
There is also a "dry" type of
electrolytic condenser, but, • like
"dry" batteries, they are not really
dry. Either a paste or some absorbent material soaked in a liquid
Page 24

constitutes the electrolyte.
With the "wet" type a vent is
provided in the form of a rubber
nipple, which permits any surplus
gas to escape.
When connecting up an electrolytic it should always be remembered that it is polarised; with the
wet type the aluminium rod in the
centre is positive, and is connected
to the positive side of the supply;
the outer can is negative, and should
be connected to the negative side
of the supply. With the dry type
the positive and negative are indicated somewhere on the container,
and. should be connected in a likewise manner.
Variable Condensers
A variable condenser is one whose
capacity is continuously variable between its designed minimum and
·maximum capacity.
The tuning type of variable condenser is illustrated in Fig. 28 and
can be seen to consist of a set of
fixed plates (stator plates) with
which is interleaved a set of movable
plates (rotor plates) when at its
maximum capacity position; air · is
the dielectric. As the rotor plates
are moved out of mesh so the
capacity of the condenser is reduced,
until the plates have been rotated
about 180° when the condenser will
be at its minium capacity setting.
These days the maximum capacity

of the condenser that is used in a
broadcast or dual-wave receiver is
usually about .000385 or .00043
mfd., which is sufficient to cover the
broadcast band with one set of coils.
When it is desired to tune more
than one circuit, two or more condensers may be "ganged" together
so that one spindle will revolve them
all simultaneously, thus obviating
the necessity for tuning two or three
dials. It appears to be economically
unsound to gang more than three
condensers, which, however, is sufficient for most purposes.
If
a
variable condenser is
examined it will be noticed that the
number of rotor plates exceeds the
stator plates by one,
The Tripiming Condenser
It is practically impossible to con-

struct gang condensers so that each
section will have exactly the same
capacity, so a condenser of very
small capacity is connected in
parallel with each section to compensate for these variations. The
capacity of the trimmers may be
varied over fine limits. It usually
consists of two metal plates with
mica dielectric; one of the plates is
made of spring brass and the space
between the two plates may be varied by an adjusting screw that alters
the tension on the spring brass plate,
thus varying the capacity:

WHAT IS A DECIBEL?
The importance of a variation in
a physical quantity is sometimes dependent only upon the amount of
variation, but more often it is also
dependent upon the size of the quantity in question. The decibel is particularly suited to the measurement
of the change in a physical quantity
when the portion of the quantity
represented by the change is of
primary interest. It gives a linear
measure of the effect of such a
variation.
In communication work the decibel is most commonly used to
measure power ratios.
If a certain radio signal is said
to be raised in level by 3 db, its
power has been doubled. 10 db corresponds to a power ratio of IO, 20
db to 100, 60 db to 1,000,000.
The practical value of the unit
arises .from the fact that these
i

_. 1 .

ratios of power gain or loss as expressed in db come nearer to counter
it than do direct power ratios. A
loss of 60 db in signal comes nearer
.t o reducing the useklness of the
signal by a factor of 60 than it does
by a factor of 1,000,000. The very
large range of power used in communication work can be expressed
in terms of decibels without using
inconveniently large numbers.
"When decibels are used to express
the voltage or current gain of an
amplifier, care must be taken in the
interpretation. If the two voltages
are to be compared are measured
across equal resistors, the voltage
and current gains or losses in db
will be just twice the power gain or
loss. If the loads are not equal resistors, the relation is more com"
plicated.
·
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TECHNICAL REVIEW FROM U.S.A.
Latest News direct by Cable
such as television, navigation, etc. prec1s10n crystals for frequency and
NEW YORK-Development of a
system of pulse time modulation A disk seal tube is similar to tubes time standards; ·precise adjustment
applicable to wire and radio, includ- used in radio sets; it- has heated to final frequency without the posing broadcasting and television cathode for emitting electrons; a sibility of future ageing.
sound channels, was 'disclosed at a grid controlling their passage, and
meeting of the Institute of Radio , anode for receiving them. However,
Locating Breaks
Engineers by E. Labin and E. M. they are built differently from
Deloraine, of Federal Telephone and simple disks and cylinders. Wi.th
Guesswork usually involved in
high frequencies for which the tubes locating broken wires-under the inRadio Laboratories, associate of the
International Telephone and Tele- are used, the shape has an import- sulation of electrical extension cords
graph Corporation. It consists essen- ance lacking in tubes for lower fre- and wires is eliminated when the
tially in transmitting intelligence quencies such as those of ordinary electronic tester developed by the
by pulses of constant amplitude and broadcast stations formerly the Consolidated Vultee Aircraft Corduration. Instantaneous amplitude evacuated part. of the system was poration is used. In the unit, one
of voice is translated into a varia- called the tube, and the wires and electronic tube is connected as a
tion of time intervals ·of successive other parts were called the circuit, self-excited oscillator operating on
pulses, the rate of variation corres- even though there is no line of elec- about 400 cycles frequency. The ostrical demarcation. The disk tube is collator output is applied to the
ponding to instantaneous frequency
of signal. Its nfain advantages in- the embodiment of the principle cord. - A small amount of signal ·
that in the micro-wave field t;pe,re energy is picked off the cord by the
clude simplification derived from
the use of more rugged repeaters, is no sense in speaking of tubes and metal ring through which the cord
capable of operating on trigger circuits as distinct entities. Prefer- is passed. Fed to a high-gain ampliaction and thereby reducing the ably, we think of a micro-wave os- fier, signal amplitude is sufficiently
usual requirements for stability of cillator not as an electron tube with increased to operate the output
an attached circuit but as a single meter. When the break in the condistortion and noise.
Distortions introduced in different electrical system having one section ductor passes through the ring the
walled off and evacuated to house sudden change in meter deflection
repeaters a~e not cumulative. Development work started in 1937 on electronic activity.
instantanoeusly indicates the broken
the basis that, with m~dern transspot, eliminating the necessity of
mission technique, a much wider
cutting the cord in several places
band-width per channel is available
to locate the break.
Crystal Production
than is strict!~, required by the elements of most signals transmitted.
A nell' production technique for
Compared with amplitude and freU.S. at International Conferences
quartz crystals uses X-rays to adquency
modulations, pulse - time
just delicate plates to their final
Francis Colt De Wolf, chief of
modulation appears promising for
frequen·cy at the rate of thirty to • the Telecommunications Division of
1nulti-chnnnel, coaxial· cable, teleIi ftv cvcles a minute. Plates for the
the State .Department, principal
phone, telegraph and facsimile trnnssix. to .eight megacycle range can he speaker at the annual banquet of
mission systems, also point-to-point
lo~vered up to three kilocycles by
the Institute of Radio Engineers in
radio . anrl ultra-high frequency
X-ray exposure. Since t he frequency New York on January 25, said that
bro11dcasting and television sound
can be checked continually. during the State Department invited other
channels.
the treatment, the crystal can be Federal agencies and private indusremoved from exposure the instant try to join in studying what should
it reaches the correct frequency.
Disk Seal Tubes Important
be the position of the United ·
The equipmept developed by the States at the forthcoming InterDevelopment of the new General North• American Philips Company
national Telecommunications Cont!:\lectric "Disk Seal Tubes'' for employs a new high-intensity water-·
ferences, the first of which-the
generating high frequency radio
cooled . X-ray tube. Experiments third Inter-American Radio Confer\\'aves of considerable power, may made by the Reeves Sound Laboraence-will be held at Rio de Janeiro
speed the conquest of a new part of tories show that frequency change
in June this year. Thereafter, the
the radio spectrum. Disk tubes, one is permanent beyond · any temperaworld conference is anticipated to
of which is called "Lighthouse" be- ture range crystal is likely to excontinue the work · of the Berlin,
cause of its shape, provide a novel perience. Applications of the techLondon, Washington, Madrid and
means of producing very short nique include: recovery of over hot
Cairo Conferences. De Wolf viewed
'''aves.
crystals having been carried too far the main purpose of international
They have played an important in finishing and hence being too conferences as being to make the
war role and should play a vital high in frequency; precise adjust- best use of availab!e radio frequenpart in the post-war creation and ment of standard crystals for caliexpansion of micro-wave industries, bration and testing; manufacture of
(Continued on next page)
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U.S. REVIEW
(Continued)
cies. The Federal Communications
Commission recommendations for
post-war frequency allocation for
radio services between twenty-five
and thirty thousand megacycles
opened new vistas for radio, frequency modulation, television, facsimile, "walkie-talkie," etc. The next
international conference will thus
be confronted with the tremendous
problem of adequate control of
radio to the maximum benefit to
all users.
Control in radio is essential to
prevent chaos, said Mr. De Wolf.
If the splendid co-operation of the
1938 Cairo Conference between industry and Government continues,
he is confident that solutions will
be reached proving acceptable to all
radio spectrum users. For two years
the Telecommunications Division of
the State Department has worked on
post-war telecommunication plans,
many still in the blueprint stage.

Page 26

lfhe Division has in mind a plan
Hl<.;H FH>ELITY
for the modernisation of existMajor Edwin H. Armstrong, exing international telecommunication ponent of frequency modulation, rebodies, particularly in the field of cnetly. gav~ his views on high fidelity
radio interference and radio regula- as follows:tion. In this and other fields, prob"Ther ehas been some discussion
ably, a small amount of sovereignty as to how many cycles are good
is· to be surrendered to insure more enough for the ordinary listener. I
efficient control of radio, which think the best way to state the
knows no national boundaries. The difference between 10,000 and 15,000
Division envisages the po'ssibility ·of cycles per second is the difference
the formation of an Inter-American between something which is good
Telecommunication Union to ac.c om- and something which is real."
plish for the western hemispher<'.'
what the International Telecom- Several Government radio agencies
munication Union at Berne did on and post-war committees will cona world basis. It is considering also sider new allocation plans to be
means to a,ssure radio services to submitted to the next International
certain points for twenty-four hours · Conference on behalf of the United
a day without interference from the States.
magnetic pole. Such service is now
De Wolf said he anticipates holdassured between New York and ing a conference soon with repreMoscow through relay American sentatives of the, British Commonstations. Government engineers are wealth on more efficient and econow studying the possibility of a nomical means of communications
so-called equatorial belt system and between English-speaking peoples.
(By courtesy of the U.S. Office
another plan even better than routihg radio waves along the equator. of War Information.)
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Production of Audio Frequencies
An interesting account of some experiments

T

HIS article is not intended to
be either a theoretical discussion or a description of a
particular
instrument. Instead, it is the intention to discuss
various means of obtabing audio
frequency signals, and also to give
the results of some tests which have
been carried out on one or two different circuits. Fro~ the information so given, it is hoped the reader
may glean enough data to enable
him to build an audio-frequency
oscillator to suit his particular needs.
Requirements of an A.F. Source
There is little doubt that any one
handling. receivers or amplifiers in
any way is continually finding a
need. for a source of A.F. Firstly,
such a piece of equipment should be
either continuously variable over the
entire audio spectrum or else have
provision for the supply of a number of frequencies to be made available as required. Secondly, to prevent inaccuracies in any tests which
may be carried out using the equipment, its output should be as free
from distortion as possible. Furthermore, its output should be calibrated
as regards voltage or else a means
of measuring the output should be
utilised.
Means of Obtaining A.F. Sign,als
The Gramaphone Record. Possibly the easiest method by which
A.F. can be obtained is by using &
ictojlhone and feeding its 01;1tput
the equipment under test. The
faults in this system are fairly obvious and really require little further mention. There is little doubt
that the gramophone record is very
popular as a means of providing
audio signals for test purposes. Most
experimenters possess the necessary
pickup and motor, and use it in
conjunction with normal recordings,
Besides the usual type of recording, the disc manufacturers normally
market a very comprehensive range
of recordings covering all types of
audio signals from 50-cycle upwards,
' in pure tones and also complicated
forms of audio. The catalogues of
the firms concerned give a complete
list of these recordings and their
characteristics) although at the
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present they ~ay bC' off the market.
In order to obtain the output true
to label, these discs must be run ·at
correct speed and to facilitate this
they are usually fitted with a
stroboscope label. A point regard- .
ing the use of stroboscope indicators
is that by using a neon lamp as the
means of illumination, niuch more
ease will be noticed in maintaining
the motor speed. As a normal lamp
is never completely out between
alternations in the line voltage, a
blurred image will be the result on
the. stroboscope, whereas with neon
net per aecond. Na tu rally the frelamps they are extinguished .com- quency can be varied by changing
pletely and the stroboscope label either the motor speed or the wheel
stands out clear and sharp.
in use. A number of these ,wheels
The disadvantages with this sys- on the one shaft would give a range
of different frequencies. This s-ystem
tem are that pickup response
characteristics vary, distortion is is quite simple to get going and
likely to be introduced by the piek- would pro-vide an experimenter with
up, and noise level becomes progres- ' plenty of scope for his own skill in
sively higher as the record wears, building one up.
resulting in spurious readings. Short
running time is a factor also, particularly where prolonged tests are
being carried out.
Apart from these disadvantages,
these recorded tones supply a very
easy-to-obtain source of audio frequency, both of good wave form
and small cost. Present shortages
will most likely prevent the purchase
of these discs, but in any case they
will again be available when conditions return to normal.
The Tone Wheel. This method of
producing audio signals is one of
the means by which electric organs
produce the original fundamental
tones. A tone wheel is a shaped
wheel which rotates so that the projections on the wheel pass the tip
of a permanent magnet. On this
magnet is wound a pickup coil. The
frequency of the voltage ind ced is '
governed by the number of projection's on the wheel passing the mag-
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Valve Oscillators. Obviou_sly the
most logical choice as audio generators, the valve oscillators can be
the source of so much distortion
that they are more or less useless,
unless precautions are taken to ensure that the circuit is operating so
that its output i$ as pure as possible.
There are several standard circuits
such as Hartley, Colpitt'a, etc.,
which have been well tried by most
people, but the one that has been
found to be very easy to get going
is the negative resistance circuit
using a pentagrid valve. In its
simpler form, using a tetrode valve,
it is more usually known as a
"dynatron" oscillator.
As there have been descriptions
as to how this circuit operates in
various publications, it is not the
intention here to give any theoreti(Continued on next page)
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.AUDIO FREQUENCIES
(Continued)
cal discussion, other than what may
be necessary in the course of explaining the tests. This is not intended to be a description of a
complete oscillator ready to go, bu~
rather the results of a series of tests
which were carried out, so that the
prospective constructor can use the
information so given to go to work
on an instrument to suit his own
requirements.
The Two-Terminal Oscillator

an addition of capacity to a resonant
circuit lowers its resonant frequency,
the frequency of the signal was progressively reduced with each addition and another point noted was
that, as the frequency was decreased
in this way, the output of the circuit became purer in form and also
the signal was reduced. Eventually
a point was reached where it was
extremely difficult to maintain the
circuit in oscillation. This was a
point of very pure output, although
there were still slight evidences of
distortion.
Filament Pollrity. Being a battery
tube the 1C7G is critical as regards
the filament supply polarity. Pin 2
is the positive terminal and Pin 7
the negative and it was found that
if connected in the reverse direction,
·distortion was very bad. The use of
A.C. heater tubes would remove this
source of trouble of course, but, if
using battery types, adhere to
maker's recommendations unless a
C.R.O. is available to check results.

output. Fig. 2 shows the final circuit
including this condenser. ·
A very important result of this
alteration was that the value of Cl
could be reduced naturally with an
increase in frequency, without any
apparent decrease in quality.
During all these tests, Ll had not
been changed at any time. It was
then replaced by the secondary of
an iron-cored microphone tra'!\sformer, apd, knowing the pitfalls
that crop up with iron-core inductances, it was expected that the
quality would suffer. Surprisingly,
the quality remained as before, but
most amazingly, the frequency was
out of the audio range. Adding Cl
to the circuit in varying values soon
altered this condition without otherwise causing trouble.

This name has been coined to
describe this particular circuit, as,
looking at· Fig. I, , it will be seen
that the tuned circuit which governs
the frequency is a single coil only
with no feed-back system which
Type of Tuned Circuit
would require adjusting. This really
From
the above results it can
is he main advantage of this circuit
reasonably
be assumed that the type
as any coil can be connected between
of inductance is not very important,
control grid and earth, and be exbut must be of the correct value.
pected to produce oscillations.
Choose one whose value will produce
Component
Values
Briefly, the circuit uses a 107
oscillations at the highest frequency
pentagrid valve with a total H.T.
Varying the value of the resist- required, so that a barest minimum
supply of 60 volts in the original ances and condenser had very little of capacity is used to produce any
tryout. The voltage to the oscillator effect on the quality of the signal.
other frequencies. Unless this is
plate measured with a 20,000 ohms It was found, though, that decreas- done, the circuit will not oscillate
per volt meter was around 25 volts ing Rl and R2 to about 10,000 ohms at the lower frequencies.
and the screen grid read 20 volts, had a slight increasing effect on
Frequency Stability
while · the plate had the full "B" output. Decreasing the "B" supply
supply applied to it.
produced little difference until the
The tests were all carried out on
R and C values are shown except point was reached where oscillations a sheet of three-ply for a base and,
for Cl, which is governed by the ceased. An increase in output and naturally, the components were far
frequency required, and in fact was a corresponding increase in distor- from being rigid. Taking these facts
tion was caused by increasing the into consideration, the frequency
entirely omitted at the first trial.
LI was an air-cored coil of several H.T. supply voltage.
stability of the · oscillator was of :
hundred turns and its inductance
ver1 high order.
Output Connection
was unknown. Headphone output
As mentioned earlier, the C.R.O.
Use of A.C. Valves
for monitoring was from the seconwas connected between plate and
dary of the output transformer.
The
original
circuit was primaril.
earth. It was decided to connect it
A cathode ray osci.lloscope was
designed
to
operate
using A.C. penta
right across the tuned circuit and,
used in the tests to check the wave
as would be expected, across an grids and with 250 volts. No doubt
form and was connected through a
oscillatory circuit the output was a very similar results would be ob.25 mfd. condenser to the plate and
pure sine wave. At this point in the tained under these circumstances
the other side to earth.
proceedings an output meter was and provided the H.T. is reduced to
Immediately the circuit was put obtained to check the output volts, the barest minimum for satisfactory
operation, little trouble should be
into operation, results were ob- but unfortunately proved faulty.
tained.
experienced
in getting good results.
While it was connected across plate
Output was very high, although and earth a very marked improve- Here again the use of a C.R.O.
would be a great advantage.
no attempt was made to measure it ment was noticed in the wave form,
at this stage owing to lack of an which became almost pure.
Conclusion
instrument. The frequency was high,
A resistor of equivalent value to
Summing up this type of oscil• somewhere in the vicinity of 10 kc's,
the meter was tried across the11e
lator, the following points are
while the wave form was almost
points with no effect. It was then noticeable:
completely flat-topped, indicating an
realised that the condenser in series
extremely l)igh harmonic content.
1. Reaction or feed-back circuits
with the meter may have been the
are dispensed with, eliminating the
The first series of tests to be cause of the improvement, so a .1
carried out was to insert Cl in the mfd. J ondenser was tried, with the
circuit in increasing quantities. As results that we again had excellent
!"Continued on page 34)
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VACUUM TUBE VOLTMETER
(Continued from page 10)
for the standing bias on VI due to
the action of the .resistor Rll.

Calibrating the Voltmeter
While the full-scale· sensitivity of
the meter is taken care of by the
series adjustment R7, it is impossible to allow for non-linearity in
the original marking of the microammeter. The meter used by the
writer, a Palec meter, was linear
up to 80 microamps, but the deflections were a couple of divisions
short of 100 microamps at full scale
with a gradual falling away between
80 and 100 microamps. When the
voltmeter was adjusted on full scale,
was thus found to be in error at
l other points.
The procedure adopted was to
check the. meter against several
meters of about 1,000 ohms per volt
sensitivity. The circuit of Figure
(6) was used. In the author's case,
two 0-10 voltmeters AB were available, and one 0-1 milliameter CD,
all of different manufacture. The
meters AB and CD were set to correspond at full scale by adjusting
the variable potentiometer at C,
and, on varying the potentiometer
R, all were found to agree at every
point of the respective scales. Thus,
there . was reasonable certainty that
all these meters were linear over
the whole range. In the case of the
microammeter EF, however, it was
found possible to obtain point by
oint agreement only up to 80
icroamps., and from there the
meters diverged. The potentiometer
R was adjusted to bring AB and
D to successive scale divisions
ithin this range and corresponding
readings taken on EF and noted.
The microammeter was then carefully removed from its case and the
scale divisions between 80 and 100
erased with a Gem razor, just
leaving a tiny spot at the base of
each division mark to locate where
it had been. Using these spots, new
· division marks were ruled on to the
face with a fine pen and Indian ink
at the readings corresponding to
each of the calibration readings
previously taken. When applying the
ink, it was found helpful to build
a stack of books up to the height
of the meter face and to place these
near the meter to provide a hand
rest.
After this, the meter should be

restored to its case and a linearity
check repeated. If everything has
been done properly, agreement
should be obtained at all scale
divisions.

D.C. Calibration
The next step is to correctly calibrate the D.C. section of the meter.
A word of warning at this stagebe certain that the range resistors
R22, R23, R24, R25 and R26 are
all accurate, or at least that their
ratios are accurate. A check on the
correspondence of readings on rotating the range switch and altering
the ,multiplier selector will give some
indication as to whether this condition is fulfilled. The circuit of
Figure · (7) was used by the writer
for checking D.C. calibration. The
balance or zero adjustment should
be first set with the input voltage
removed. Using the IO-volt range
for calibration, the battery should
be switched into circuit and the
potentiometer R adjusted to give
full-scale reading on the 0-10 voltmeter V. Adjustment of the V.T.
voltmeter sensitivity is obtained by
varying R7 until the V.T. V.M.
gives full-scale reading. It should
be found 0 n varying R that agreement is obtained over the whole.
scale on both the voltmeter and the
meter V. At this stage, the built-in
calibration check should be adjusted
as described earlier in 'the article.

A.C. Calibration
As the A.C. and D.C. calibrations
are interdependent, the A.C. calibration should be made soon after
finally checking the D.C. calibration,
and in particular, the setting of R7
should not be altered. The circuit
arrangement is given in Figure (8),
and follows the same lines as that
of Figure ( 7). The voltmeter V
should be reliably calibrated over
the range 0-.10 volts .. Calibration is
secured by adjusting the zero balance R4 to give correspondence at
I-volt (I/10th full scale), and the
A.C. calibration potentiometer Rl3,
to give correspondence at 10 volts
or full scale. As the two controls
R4 and Rl3 are not completely independent, two or three adjustments
will be necessary. It should then be
found that agreement occurs at all
voltages in the range 0-10 volts. In
the writer's case, it was found that
agreement was obtained with the
zero balance potentiometer exactly
in the same position as required for
the D.C. zero balance. In any case,
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the A.C. input should be removed,
the terminals shorted out, and the
true A.C. electrical zero obtained.
This position may be marked on the
meter face if desired. · This zero
should always be used in setting up
prior to taking A.C. measurements.
A reading of 2.6 microamps corresponded to zero in the writer's
case. The 50-cycle calibration will
be found to hold over the normal
audio
frequency range without
error.

Conclusion
The Yoltmeter dei;cribed in the
article has been developed after a
good deal of theoretical and experimental work, and it is believed
it will fill a valuable place · on the
test bench for the amateur who
wants a really reliable vacuum tube
voltmeter that can be used with
very nearly the same degree of confidence as any normal meter.
A subsequent article will describe
additions which may be made to
this instrument to enable a very
wide range of resistance and capacity measurements to be made. Resistance measurements from zero to
1,000 megohms, and capacities from
50 picofarads to 50 microfarads may
be readily accommodated.

xxxxxxxxxxxxxxxxxxxxxxxx:
CONTRAST
(Continued from page 16)
operating conditions.
If a 4 megohm potentiometer is
not available for the time delay control, a dual 2 megohm unit, with the
sections wired in series, will serve.

Coupling Transformer Details
P.P. 6V6 triodes feeding Par.
5V4G full wave.
Core material: A high-grade audio
steel, preferably Permalloy.
Power input: 4 watts approx.
Primary inductance (minimum):
20 henries·.
Leakage inductance (total ref. to
prim.-maximum) : .1 henry.
,
Primary wire gauge (minimum
size): 38 SWG enam.
Secondary wire gauge (minimum
size): 26 SWG enam.
Primary DC resistance (maximum): 500 ohms.
Secondary D.C. Resistance (maximum): 60 ohms.
Note.-Both primary and secondary windings are centre-tapped.
Turns ratio (whole prim. to whole
sec.): 9 : :I.
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CONDUCTEIJ' BY
L. J. KEAST
NOTES FROM MY DIARY
This is the time of the year when
loggings are shown with a certain
amount of trepidation. As is customary, I have checked most of the
loggings shown and am hoping the
signals will remain strong enough
for our readers to hear. But, with
the autumnal equinox, and now the
moon on the wane, what was good
last night may be 1·ery ·naughty this
evening and the same thing goes
for the lads before breakfast. Take
the 19-metre band; in the early
evening there is very little about
and it is often 9 o'clock before
signals are good. Even then, reception is sometimes only good enough
for an ardent dx-er and would certainly not be a good time for an
initiate.
But there are still some very fine
signals to be heard und one would
be wise to watch the 25-metre band,
some early evening East-Coast
Yanks must show up soon. For those
of us who can listen-'in during the
daytime there is a good time in
store as already there are indications of the winter timetable coming
into effect. I'll bet Wally Young is
already well . set with a rug and
radiator waiting for the Europeans
to "come good" and the news nowadays suggests that a large number
of "silent transmitters" will be
throwing· in the big switch pretty
soon.

THE VOICE OF AMERICA

facilities ""o f 56,00ci-A.meriCai{.....,~i'r~
teur radio operators who for many
years had been using short-wave to
talk to other amateurs all over the
world. These men now furnished a
priceless reservoir of trained personnel for the American barrage of
news. Radio became another weapon
in the arsenal of _democracy. By the
end of 1942 there were 14 major
U.S. stations in the foreign brqadcast service and 22 more were under
construction.
Today the U.S. Office of War Information in New York City and
San Francisco is supervising U.S.
broadcasting to most countries of
the world. Short-wave to the 20
South and Central American republics is. regulatd by the Office of the
Co - ordinator of Inter - American
Affairs.
The two biggest U.S. radio networks are co-operating with the
Government in the short-wave programme. The National Broadcasting
Company and the Columbia Broadcasting System have many hours of
short-wave broadcasts daily. From
all U.S. short-wave stations special
programmes with news and entertainment are broadcast to U.S.
troops overseas.
The programmes to Europe are
frequently relayed by British stations and United Nations transmitters in Africa and Italy. Many of
the Chinese programmes are rebroadcast by China's powerful transmitter in Chungking.
-Extracts from article by
Henry B. Krantz.

"The Voice of America" is on the
air 24 hours a day, speaking in 41
THE VOICE OF THE ANDES
languages and dialects. The weekly
output in terms of 15-minute broad·Read somewhere that HCJB,
casts exceeds 3,500 programmes, Quito, Ecuador, had closed by
nearly 5,250,000 words- about five orders from the Ecuadorian Governtimes as many words as there are
ment,' due to a
decree that
in all the works of Shakespeare.
"foreigners" were not permitted to
In 1941 when the United States conduct radio stations.
was attacked, the U .S. Radio went
Well, there is something wrong
to war. The 11 U.S. short-wave sta- somewhere, as, instead of leaving
tions, owned by private companies, the air, they are more active than
swung' into action. Then the Govern- ever, having introduced a new frement leased these stations and began quency, 15.115 m.c., which is heard
acquiring its own transmitters. The · nightly in New South Wales and .
power of many stations was in- still another, reported by our old
creased, and efficiency was enhanced friend, Arthur Cu~hen, 4,105 m.c.
· by the union of the transmitters So, instead of going to the pack,
into a single network.
they have remained in it, and wellThe country alsq drew upon the shuftled at that.
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SPECIAL NOTICE
Change in scnedule for BBC
Pacific Service, as from 8th April,
3-7 p.m.:
3~4.30 p.m.: GRM, 7.12 m.c., 42.3
metres, for Australia and New Zealand. GRV, 12.04 m.c., 24.92 metres;
GRX, 9.69m.c., 30.9·6 metres; GVZ,
9.64 m.c., 3Ll2 metres, for Australia. GSN, 11.82 m.c., 25.38 metres,
for New Zealand.
4.30-5.45 p.m.: GRM, for Australia and New Zealand. GRV, GRX,
GWD, 15.42 m.c,., 19.46 metres, for
Australia. GVZ, GSN, GWD, fo
New Zealand.
5.45-7 p.m.: GRV, GRX, GWD,
for Australia. GVZ, GSN, GWD, for
New Zealand.
Since March 11th, the BBC have
been putting over special programmes for the British Fleet in
South-eastern Australian Waters:
2-6 p.m.: GSW, 7.23 m.c., 41.49
metres; GRY, 9.60 m.c., 31.25
metres; GVX, 11.93 m.c., 25.15
metres.
6-6.30 p.rri.: GSW, 7.23 m.c., 41.49
metres; GVX, 11.93 m.c., 25.15
metres; GSF, 15.14 m.c., 19.82
metres.
6.30-7 p.m.: GVX, 11.93 m.c.,
25.15 metres; GSF, 15.14 m.c., 19.82
metres.

SAYS WHO?
"The Voice of Britain" is heard
over KCBF, 9.75 m.c., from 12.15
till 12.30 a.m. (An earlier editior
but of five minutes' duration onl}',
is heard over KNBI, 49.83 metres,
and KNBX, 39.66 metres, at 7.05
p.m. At conclusion of news you are
recommended to hear a fuller news
bulletin at 2.15 p.m. G.M.T. (12.15
a.m. Sydney) on 6179 and 9750 k.c.
-L.J.Iq

•

Have rceived veries from WCBN,
11.145, 9.49 and 6.17 m.c.; KGEI,
15.13 m.c.; KGEX, 15.33 and 9.53
m .c:; SUX and WVLC.-Cushen.

•

Many of our dx-ers will remember
Norman Paige at the KGEI mike
'way back in 1941. I heard a Norman Paige the other day speaking
as a Blue Network corr~spondent at
Guam, and think it is the same per-
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son. Station was KRHO, 16.85
metres; time, 10.15 a,. m.; session,
American Correspondents' Report.L.J .K.

•
Marrison

Mr. L. S.
(A W785DX),
of Y engarie, Mary borough, advises
receiving verificatiops from All India
Radio; FK8AA, Noumea; VPD-2,
Suva, .and KGEI. I have to thank
Mr. Harrison for sending a copy of
information supplied by A.LR.

•
heard

Have not
Paris lately on
19.68 metres - last occasion was
13th March, but think heard them
on 31.61 metres, badly interfered
with by GWF.-Edel. (Yes, I have
heard the call "lei Paris" on 31.61
metres several afternoons and· I prefer to put it that they, Paris, interfere. with poor old KNBA, who is
there from 1.30 till 6.45 p .m. Paris
also interferes with GWF, who while
on intermittently ..from around 4
p .rn. also upsets K~BA. Sometimes
just to make it still further difficult,
Morse hops in. But I think Paris
may be back again on 19.68 metres,
as I certainly heard them call on
Saturday, 31st March, at about
10.10 p.m.-had it been the next
night I may have thought someone
was pulling my leg.-L.J.K.)

•

Who is1the stranger on 11.71 m .c.
at 2 p.m. ?- Cushen.

•

Rex Gillett has put it over the
Adelaide boys beautifully. He has
logged an exclusive station, Radio
BAWL. He listens for anything
from 2!-3 hours nightly. Frequency
and location is not given, but the
chief operator of the .station is his
new 8lb 14oz baby girl. Congrats,
Rex.-L.J.K.
English session from 9.40 till
10.20 p.m. is heard from Moscow on

through KWY. If you get out of
step you will find KWY is in parallel
with KGEX, 7.25 m.c., 41.38 metres,
whilst KNBX runs with KNBI on
6.02 m .c., 49.83 metres. Morse is
often bad on the 39-metre band at
night, particularly on KWY, but
KNBX is good in afterno.on in
Latin-American programme through
Un ited Network, signing at 3.05 ·
p.m., when
they
remind you.
"next transmission to Latin-America
through KNBX will be on 21.61
m .c. at 1 a.m.-L.J.K.
·
FZI, Brazzaville, who has not been
heard for some time on 11.687 m.c.,
is back again in relay with 11.970
m .c., at 7 a.m., signal fair.-Gillett.

25.36, 25.79 and 49.42 · metres.Good signal except for 25.36, which
is very weak.-Edel.

•

Rome on 6.04 m .c., 49.66 metres,
is heard from 7-9 a.m.-Howe "Universalite."

•

KU5Q, Guam, 9.32 m.c., 32.25
metres, heard calling NPG-5 at 6.30
p .m.-Gillett.

•

Here is another selectivity test:
KWY, 7.56 m.c., and KNBX, 7.565
m .c. A good time to make it is from
9.30-10 p.m. when Carmen Ligaya
is putting over her programme,
"Music
America
Loves
Best,"

STATIONS

.N EW

PY, Manila, 9.305 me, 32.24 m: This transmitter, which is owned and operated by
.Press Wireless Inc. , is new to this country, I think. Mr. Edel heard them calling
KCT-3, Los Angeles, at 11.45 p.m. on
11th March, when they were conducting'
a test.
·
KGOY, Chungking, 15.22 me, 19.71 m:
Here is a new spat for the Chinese International Station
XGOY, Chun1gking.
Heard conducting a test from 23rd to
26th March from 7-7.50 p.m. They
asked the BBC Monitoring Service to let
them have a comprehensive report on
reception. To where they were directed
I do not know, but round about this time
of the year they move to 15.205 me and
beam to us. I am hoping they will make
it 15.22 me, as the signal is quite good,
maintaining R7 Q4 right through.LJ .K.
RADIO SOMALI, ~ Berbera, 7 .125 me,
42.10 m: This is a nice catch reported by
Rex Gillett. It appears the first to hear
it was Ern Suffolk, of Lobethal, South
Australia. They were then Closing at
12.30 a.m. Rex followed them up and
has now heard them at 2.30 a.m. presenting a BBC musical programme. At
/ 3 a .m. identification was g iven in English and a native-type programme fallowed. It was sti ll audible at 4 a .m. Mr.
Gillett does not mention location, but
presumably it is Berbera, the capital.
RADIO BELGRADO, Belgrade, 9.42 me,
31.85 m: Here is another of the Europeans to show up, although it appears to

GEORGE BROWN &CO. PTY. LTD.
267 Clarence Street, Sydney
Victorian Dlat. .uton: J. H. MAGRATH PTY. L'fb., 208 Little Lonlldole Street
Melbourne

! . '·· ,,-.

CHANGE OF SCHEDULE
.KGEX, 'Frisco, 15.21 me, 19.72 m: Now
opens ot 7 .1 5 a .m . and picks up KROJ
119.75 m)
programme. When KROJ
closes at 7.45, KGEX g.ives news at slow
speed far an hour with the exception
of five minutes normal speed at 8 a .m.
At 8 .45 musical programme and from
9 a.m. continues with similar programme
to the .East as formerly, picking up KROJ
116.89 m) at noon and remaining with
them till closing at 1.15 p.m. KROJ, as
usual, closes at 1.45 p.m.

As the Ultimate factory. is engaged in vital war production,
the supply of Ultimate commercial receivers cannot be
maintained at present.
SERVICE: Ultimafe owners are
assured of continuity of service. Our laboratory is situated
at 267 Cfarence Street, Sydney.
Servicing of all brands of radio
sets amplifiers, as well as Rola
Speakers is also undertaken at
our laboratories.

Sole Australian Concessionaires :
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be a new frequency far Yugoslavia. Mr.
Edel reports hearing the call at 1 .45 a .m.
when signal was R7. Languages used
were Slovakt>Jn and Ital ian. Nice catch,
· Leo.
CHTA, Sackville, 15.22 me, 19.71 m : In
March issue I referred to this station as
operating but doubted whether we would
hear it at Jhe time it was said to be on
the a ir, viz., 8.45-11. 15 p.m. Well, a
look at "The Month's Loggings" will
show that it IS being heard, and how?
KNBX, s·a n Francisco, 21.61 me, 13.88 m:
In March issue I doubted if we would
\ hear this outlet of the National Broadcasting Company between l and 8.30
a .m ., and to my great surprise I logged
it on Morch 7th at 7.30 a .m . and held
them ti ll they closed ot 8.30. Signal was
only fair but could be copied. Back•ground was high. From 1-8.30 a.m .
KNBX carries United Network programme.-L.J .K.

· ~·

.... "1 '\ .... ·, ·'
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South

~~OOifiltt

IL~o~G ~G II N~GS.
ALL · TIMES ARE EASTERN AUSTRALIAN
STANDARD TIME
Pressure on spoce only permits of unusuol Loggings or olterations in schedules
or frequ.encies.
Readers will show a grateful co•nsideration for others If they will notify me of
any alterations. Please send reports to
L. J. Keast, 23 Honiton Avenue W.,
Carllngford. Urgent reports, 'phone Epping
2511.
OCEANIA

GRX .. .... .... .... .. ..
. 9.69mc, 30.96m
AFRS programme from 11.45 a.m.-12.45
p.m. (Cushen).
GRY ....
. .......... 9.60mc, 31.25m
Terrific to British · Fleet at 5 p.m .
(Cushen) .
GWS
6.035mc, 49. 71 m
Heard aver here from 7 .15-11.45 a.m .
( Howe "Universalite") . Good level at
4 a.m. in French and still good at 7 .30
a.m. (Gillett).
THE EAST
China
11.909mc, 25.17m
XGOY, Chungking ..
News in English at 8 p.m. followed by
music (Miss Sanderson, Young).

VIG, Port Moresby .... l 5.08mc, l 9.89m
Heard at 10.15 a.m. <Young).
XBC, Dutch New Guinea, l 2.65mc, 23.72m
Heard at 8 p.m . (Young).
XGOA, Chun,gking .... .. .. 9.72mc, 30.86m
Heard in news and music at night (M,iss
FK8AA, Noumea .... .... 6.208mc, 48.39m •
Sanderson) .
·
Closes at 8 p.m. with strong signal but
modulation bad-very zizzy (Edel).
XGOY, Chungking .. ...... 9.645mc, 31.lOm
Cal Is U:S.
networks at 1 .15 a.m.
(Cushen).
AFRICA
Algeria
XGOY, Chunqking
... . 7. l 5mc, 4 i .96m
AFHQ, Algiers ...
l l .765mc, 25.50m
Calls U.S. networks at 1. 15 a.m.
"V. of A." in Basic English at l a.m.
· (Cushen).
(Edel).
India
Belgian · Congo
VUD-5, Delhi
17.83mc, 16.83m
RMB, Leopoldville .... .. 9.78mc, 30.66m
Being heard again, but this time at
Good si-gnal in afternoon (Miss Sandern ight from 7-9 pm Signal good, RS Q4
son). Relays BBC till 2.45 p.m. at good
when closing .-L. J. K.
strength (Cushen).
VUD-8, Delhi .............. .. 15.35mc, 19.54m
llritish Somaliland
' News in French-,good (Miss Sanderson,
Radio Somali, ? Berbera, 7. l 25mc, 42. l Om
Young).
See ·''New Stations. 11
S. E.A.C., Colombo ........ 15.27mc, 19.64m
French Equatorial Africa
Heard in news, English, and in Japanese,
also recorded music <Miss Sanderson).
FZI, Bra:i;zaville .
11 .97mc, 25.06m
Much improved signal <Gaden) .
VUD-, Delhi .... .. .
. . 15.16mc, 19.79m
, Heard at 12.45 p.m . (Young, Miss SanEgypt
derson) . ·
JCTA, Cairo... . .
7.195mc, 41.69m
S.-E.A.C., Colombo
11.Blmc, 25.40m
Heard in relay with the "Forces ProNews-cast and music heard at night
gramme" fram Cairo on 7.22 me until
(Young)
.
closing at 7 a .m. with good signal
(Gillett).
VUD-5, Delhi ....
. ... 7.275mc, 41.24m
Heard at 12.45 a.m. (Young).
Madagascar
Delhi ...................... .. 3.49mc, 85.96m
R~dio Tananarive, Tananarive
When signing at 2.30 a.m. announces
"Forces Broadcasting System"-has BBC
l 2. l 35mc, 24.72m
news at l a.m. (Cushen).
Heard from 10 p.m. (Edel). Closes with
"Marseillaise" at 1 l-.30 p.m.; morse is
AMERICA
troublesome an this spat (Gillett). (Nate
slightly higher frequency.-L.J.K.)
Central
Costa Rica
GREAT BRITAIN
.
9.62mc, 31 .20m
, TIPG,. San Jose
B.B.C., London
Very weak' at lunch-time. Some nights is
really good after l 0 p.m. (Gaden) .
GWD .. .. .. .. ......... ... . 15.42mc, 19.46m
RS at 10.45 p'm. (Edel).
Dominican Republic
GSO.
..
..... 15.18mc, 19.76m
H13X, Ciudad Trujillo .... 1 l .855mc, 25:25m
RB at 10.45 p.m. (Edel).
Heard till 12.30 p.m. but poor s1,gnal
GSF ................... ... . 15.14mc, 19.82m
(Cushen).
·
Very fine ~i.gna J,, at 10.50 p.m. (Edel).
Panama
GWC .................... .... l 5.07mc, 19.91 m
In Spanish at 10.45 p.m. R7 <Edell.
HP5G, Panama City ..... ... 11.78mc, 25.47m
Nice about 8 a.m. Heard weakly at noon
GVY ............ ........... . 11.955 me, 25.09m
(Gaden). Very good in afternoon. Heard '
French to Europe at 10 p.m . Signal weak
at noon and better after KCBF signs.
<Edel).
HP5G closes 2 p .m. (Cushen) . Mr.
GWQ . .. ............... ..... 11.84mc, 25.34m
Cushen refers to KCBF _on l l .77mc, who
Heard in German at 11.45 p.m. with R7
close at 1.45 p.m.-L.J.K. Fair at 7 . 15
signal (Edell. .
a.m. (Gillett).
HP5A, Panama City .... l 1.695mc, 25.64m
GRU .... '. ................... 9.915mc, 30.26m
Fair at 7 .15 a.m. in Spanish lan.guage
Dance music with RB signal at 12.45 a.m.
and musical programme (Gillett, Gaden).
-L.J.K.
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Argentine_
.... 9.32mc, 32.19m
LRS, Buenos Aires
LRY-1, Beunos Aires .... 6.085mc, 49.30m
Heard ti II 4 p.m. Sundays. Often an_nounces LRS and LR4 (Cushen).
This is reported to be the call for this
frequency (Howe "Universalite"). <Th is
was previously known as LRE-L.J.K. l.
LRS-1~ Buenos Aires .. ,. 6.065mc, 49.44m
Has moved to here from 5.90mc. Heard
7 a.m.-2 p.m. (Howe "Un iverscilite"l .
Brazil
PRL-8, Rio de Jan1ero
11.7 15mc, 25.60m
Heard at 6 a.m. in English and now
improvrng from noon to 1 p.m. in English for U.S.A. (Cushen ).
Colombia

.. . 4 .93mc, 60.92m
HJAP, Cartagena
Opens at 9 p.m. ·w ith news <Cushen) .
Chile
CE-1180, Santiago .... l l.995mc, 25.0lm
Heard right through the midday at ver
fair strength, uses chimes-signs 2 p.
(Cushen).
CE-1185, Santiago ... : 11.85mc, 25.32n
Heard at 12.30 p.m. at good strength,
suffers interference. Musical programme
closes at 1 p.m. (Cushen ) .
CE-970, Valpara!o ..... ... 9.728mc, 30.82m
When closing at 2 p.m. announces in
English (Cushen).
Dutch Guiana (Surinam)
PZX-5, Paramaribo .. .. 15.405mc, 19.48m
Still quite a n ice signal each night.
Their chimes and the very mechanical
calls intrigue me. There is also the uncertainty as to how much slow their
clock is, too (Gaden ) . (Note: I have
shown frequency announced by station.

-L.J.K.>
-Ecuador
HCJB, Quito .... .. .. .. 15. 115mc, 19.85m
ls operating on this new frequency from
8-11 p.m .- and 4.30-9 a.m. (Howe "Universalite"), Often heard with other frequencies at 7.30 a .m. at good volume.
Also heard at 10.30 p.m . (Gillett). Best
at 6.30 a .m. when it is better than the
Yanks. Weak at 12.15 p.m. Heard weakly
at night (Gaden).
Paraguay
ZPA5, Encarnacion .... l l .955mc, 25 .1Om
Loggable at 10 a.m ., but suffers from
morse (Cushen).
Peru
OAX5C, Lima
...
9.80mc, 30.6 1m
Heard at 11.15 a.m. <Young).
OAX4Z, Lima ...... ...... 5.895mc, 50.90m
"Radio Nacional de Peru" has moved to
this frequency from 6 .082mc (Howe
"Universalite"). Heard them on this new
frequency till after 2 p.m. (Cushen).
U.S.A.
San Francisco unless otherwise
mentioned
KNBI
......... ........ 15.34mc, 19.56m
Poor on opening at 9 a .m.-improves
<Gaden).
KWIX ............ ...... ...... 15.29mc, _19.62m
Now and then is quite good; usually poor
(Gaden) ....
KCBA
...... ... .. 15.27mc, 19.64m
Never a very goad station-best near
10.30 a.m. (Gaden) .
KGEX ................ .... .... 15.21mc, 19.7~m
News at dictation speed 12.05 p.m. <Miss
Sanderson). Good till closing at 1.15
p.m. (Cushen, Gaden ).
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ltlOJ ....................... i,5.19mc, i9.15m

Opens at 6 o.m. at fair strength, but
from 6.45 till 7.15 is often upset by
WOOC.-L.J.K.
KNBC ......................~. 15.15mc, 19.81m
This is the one from 11 .20 o.m. (Gaden),
KRCA ........................ 15.12mc, 19.84m
Very good forenoon station till closing at
1 p.m. (Gaden).
KNBA ....................... 13.05mc, 22.98m
Not as good as KNBG in 11.20 o.m.
session (Gaden) .
.. 11.89mc, 25.23m
KNBX
News at 11 o.m., etc.; · signs at 1
(Cushen),
KNBC .
11.89mc, 25.23m
Good in late afternoon (Gaden).
KCBF ..................... l 1.77mc, 25.49m
Signs at 1.45 p.m. with United Network.
Fair signol.-J.L.K.
KWIX . .
.. ..• ....... 9.855mc, 30.44m
Very ,good at 8.30 p.m. (Miss Sanderson).
KCBF .... .... .... .... .... ... 9.75mc, 30.77m
At l 0 p.m. in English is about 50-50
with WLWR in French (Edell .
KNBC ........................ 9.70mc, 30.93m
News in Japanese at 7.45 p.m. (Miss
onderson).
ID ........................ 9.57mc, 3 l.35m
Heard in mid-afternoon at good strength
(Cu£hen).
KGEI .... .... ...
.... 9.55mc, 31.4lm
Good signal at 4 p.m. (Cushen). Can be
. followed at good strength from opening
at 3.20 p.m. till closing at 6.45 p.m.L.J.K.

KNBA .... .... .... ....
9.49mc, 31.6'. m
Home-town news at 4.05 p.m. (Miss
Sanderson) .
KES-2 ....................... 8.93mc, 33.58m
English Weekly Review at 12.45 a.m.
(Edel).
KNBA ....
.. ........ 7 .805mc, 38.43m
Good signal in Japanese at 10. 15 p.m.
(Edel, Gaden) .
KCBF ............ ............ 7.57mc, 39.6m
Good especially near closing at 6. 15 p.m .
(Gaden).
KNBX ........................ 7.565mc, 39.66m
Signs at 3.05 p.m. with United Network
(Cushen>. Opens again in AFRS at 7
p.m. in parallel with KNBI, 6.02 m.c.L.J.K.)
.
.
KGEX .... .... .... .. .......... 7 .25mc, 4 l.38m
Good after 5 p.m. (Cushen) . News at
9 p.m. (Miss Sanderson) .
WIX ............ ............ 7 .23mc, 4l.49m
No good now with GSW on top (Cushen).
Some here. L.J. K.
BA... .... .... ....
. ... -6.17mc, 48.62m
rans. in Dutch at 12.30 a.m.--.good
signal (Edell •
........ 6. 12mc, 49.02m
KRHO, Honolulu
News in Japanese 8.15 p.m. (Miss Sanderson). On Morch 20th did not re-open
at 1.30 o.m. (Edell.

WLWi.-1, Cincannoti .... i3.02mc, 23.03m
News in Italian followed by music at
7.15 o.m. (Miss Sanderson).
W.NBI, New York . .. .. l l .87mc, 25.27m
Signs at 2 p.m. in Engl ish (Cushen).
WCRC, New York .... .... 11 .83mc, 25.36m
Signs at 2 p.m. with great signal
(Cushen).
WRUL, Boston ....
11 .73mc, 25.58m
Heard at 10.30 p.m . l Cushen, Miss
Sanderson) .
WBOS, Boston
.... · 9.897mc, 30.31 m
Heard till 7 .45 a.m. at good strength
(Gaden, Cushen) .
WNRA, New York ....
9.85mc, 30.44m
"Songs for Listening Session" l 0.30 p.m.
(Miss Sanderson), Very good from before
8- 10 a.m, (Gaden) .
WLWR, Cincinatti
9.897.Smc, 30.44m
Heard well at 10 a .m. (Gaden).
WLWR, Cincinnati
. ... 9.75mc, 30.77m
News. in French at 7.50 a .m. (Miss Sanderson, Gaden).
WLWL, Cincinnati
9.70mc, 30.93m
Broadcasts to Europe till 6.45 a.m.
(Cushen).
WRUS, Boston ........ .... 9.70 m.c., 30.93m
· Much improved at 9 a .m. (Gaden).
WLWO, Cincinnati ........ 9.59mc, 3 l .30m
News in Flemish at 7.40 a.m. (Miss San• derson).
WGEO, New York .... .
9.53mc, 3 l.48m
Nice . signal ·at , 7.30 a.m. (Gaden) .
WNBI, New York
9.67mc, 31.02m
Good at 7 a .m. (Gaden). (C loses at
730

a . rn .~L.J.K.

WLWS, Cincinnati ........ 7.832.Smc, 38.34m
Musical programme to Latin America 9
p.m. (Miss Sanderson). Heard closing at
10.30 p.m. ofter Span ish programme;
signal R7-8 but spoilt by morse (Edel,
Gaden ) .
WOOC, New York ........ 7.820mc, 38.36m
AFRS programme 3-4; 30 p.m. (Cushen).
WNRX, New York · ........ 6. 1Orne, 49. 18m
Can be followed till about 9 a.m.
(Gaden).
WRUA, Boston .
6.06mc, 49.50m
Quite good at 7 a.m. (Gaden ).
U.S.S.R.
Moscow unless otherwise mentioned.
... . 11 .83mc, 25.36m
Very good in Spanish at 2.50 p.m .
French is eard from 3 p.m. Is in parallel
with 3l.65m.-L.J.K.
....... 11.63mc, 25.79m
Paul · Winterton calls BBC at 9.45 p.m.
(Edel).

MISC£LLAHEOUS
Azores
Radi'o Ponto Delgado
7 .02mc, 42.74m
At 5. 15 a .m. is usually fa irly easily
logged with popular m usical programme
(Gillett ).
.
Can.a do
CHTA, Sackville .... .
15.22mc, 19.71 m
Not such a goad signal now, but heard
best · after 10 p.m. but signs at 11 p.m.
I Cushen ) . 1 t is l 0.45 before I can hear
CHTA and it is then very weak (Edel) .
Fa irly good on add occasions from about
l 0 p .m. (When in the clear earlier is
badly heterodyned. ) Sometimes heard
with a n all-ET!glish programme; other
times French is used in addition to
Engl ish (Gillett), At.JO p.m.on 23rd
March, heard a Indy announcer, This is
Canada calling. CHTA on 19.7 1 metres."
News was then read- with local news and
sporting items. Fifteen minutes of music
.. .. tor Lat in-America and then news for
French listeners I Miss Sanderson). Hove
heard him well at times, badly at others.
When he is good he beats al l t he Yanks
on the 19-metre band except WLWS,
but as WLWS is a Crosley, that is no
disgracEi (Gaden).
CBFX, Montreal
9 .63mc, 3 1.1 Sm
Good at 10.30 p.m. (Young) .
CFRX, Toronto ........ .... 6 ,07mc, 49.42m
Heard call-sign and frequency at 10
p.m. Morse bod; signal R4-5 (Edel) . ..
11

France

Paris
15.24mc, 19.69m
Heard from i'o~ i'i'. 30. p.m. IGi llett).
J'aris
1 l.845mc, 25.33m
Opens between 6 and 6 .45 p.m. (Gillett ) .
Paris ........ ....... .... 9.52mc, 31.Slm
Heard opening at 6 a.m. but is hard to·
follow because of interference from GWJ
and GSB (Gillett).
Paris .... .. .. . ... .. .. .. . 9.49mc, 31 .61 m
From arqund 5 p.m., spoils good signal
from KNBA.-L.J .K.
Italy
HVJ, Vatican City .
17.445mc, 17 .20m
Heard at midni,ght (Young).
"The Voice of Italy" .
6.02mc, 49.80m
Heard well at 6.50 o .m. with musical
programme (Gillett) .
Luxembourg
Radio Luxembourg
15. 105mc, 19.86m
Quite good about 10.45 p.m. when in
conta ct with WQV, New York . (Gillett).
Mexico
XEQQ, Mexico City ........ 9 .68mc, 30.99m:
On Sundays broadcasts t ill 4.15 p.m.signs with Bol_e ro" ; other days signs at
3.45 (Cushen).
XEWW, Mexico City .. .. 9.SOmc, 31.58m
Has been wonderful strength several
nig_h ts about 11 o'clock (Gillett ) . ·
11

WLWL-2, Cincinnati ........ 15.23m, l 9 .69m
"Stories Behind the News" at 9.30 p.m .
(Miss Sanderson).

Hea;d ;;;ost night~ at taf/s't;~~t~ \~~
Sanderson) .
Poland
....
..:. 9.48mc, 31.65m
'
6 . 11 Smc, 49.05m
Very good in parallel with 25.36m in ~ Polske Radio, Lublin
Very good signal after KRHO signed off
early afternoon. -L.J. K.
a t 1. 15 a .m. News in Polish-mole and
Radio Tashkent ............... 6.825mc, 43.96m
fema le announcers (Edell .
Heard in Russian at 12.30 a .m. (Edel) .
.... .... .... .... .... .... 6.77mc, 44.32m
Swih:erland
1-jas on R9 plus signal at 12.30 a.m.
(Edel).
HEl-5, Berne .... .... 11.71 Smc, 25 61 m
Very fine 6-7.30 p.m, Tuesdays and
... 6.07mc, 49.42m
Saturdays (Cushen) . Signal fades a little
Closed
i o.:iQ· p.;,:,. (Edel l .
after 6.45-have recommended opening
.. 5.95 1me, S0.40m
earlier.-L.J.K. Heard open ing at 1 a.m .
Home programme _a t 11 .30 p.m. (Ede l).
with musical programme. Talk at 1.30
in English. Delightful signal (Edel) . .
WEST INDIES
HEl-2, Berne....
.. .. 6.345mc, 47 ,28m
Haiti
Syria

w~~~~dN~~e~or~rou~d 8 ~5~.5 (Ga~;~~ 1 m
WRUA, Boston ............ l 5.35mc, 19.54m
Very weak in o.m. (Gaden) .

HH3W, ,f)ort-ou-Prince .. .. 10. 13mc, 29.62m
Musical programme and ta lk in Spanish
at ni.ght (Miss Sanderson), Signa I now
only R4 (Edell.

'Frisco

KR~!ci· at ·.;ight

(Miss

s~~fir~ocnl".'9 · 15 m

KGEI
...
. ... 6 .09mc, 49.25m
Morse has found this one, too, but the
General Electric laddie gets throu,gh.L.J.K.
KNBI ....
6.02mc, 49.83m
Heard from 7 p.m. (Cushen) .
U.S.A. other than 'Frisco

·at
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•

FXE, Beirut
........ 8.025mc, 37.41 m
" Rapio Levant" in Arabic with R6 signal
at 12.45 a.m. (Edell , I Note: Bock on
old frequency.-L.J .K.)
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Speedy Query Service
Conducited under the personot supervision of A. G. Hull
J.C. . ( Coboolture, Q.)
writes:
"From o study of rodio-or rather an
interest in radio over several years,
together with some practica·I experience-I have concluded, along with
many others, that for a two-stage
audio circuit, sing'le-ended, and of
reasonable power for home use, it is
very difficult to surpass the combination of a petode driver-6C6,
6J6, 6B7, 6G8, etc.-followed by a
triode of which the A3 is the only
type commonly used. Theoretically,
the arran•g ement is hard to fault. Its
fidelity is only matched by the pentode output valves with inverse feedback, and in my opinion the "listening
test" inevitably fovours the triode.
This opinion is not mine afone by
any means. Recall your own publications of about 1937 when your good
sing'le-ended amplifiers were the good
old 6C6-...:6A3 or 2A3 combination.
With this in mind, I have for a
long time wondered why commercia·I
radio designers appear studiously to
avoid this combination of valves. They
are quite fond of a triode driving a
pentode, which seems to me to use
ea.ch valve in the less favourable
application. They also use pentodepentode, with and without inverse
feedback-BUT NARY A TRIODE.
Now, these commercial radio designers are no fools, and so I conclude
that I must be seeing on•y one side
of this argument. I should like your
opinion on this question: "Why is it
that the ou~put valve combination,
pentode driver-triode output, so good
in theory, and so popular with ama-

·······-"'"'············,,..·,,..·.···rl'rl'•.•·.·,;
AUDIO FREQUENCIES
(Continued from page 28)
need for adjustments.
2. Any coil can be made to operate in the oscillatory circuit.
3. Reasonable variations in supply·
voltage have very little effect on the
oscillator's · output.
4. A simple tapping switch to
progressively increase the value of
Cl provides an excellent means of
obtaining a series of fixed frequencies.
5. The entire unit can be built
up very small and 'inexpensively, and
also the parts are readily obtainable.
Page 34 ·

teurs, has never to my knowledge been
used in the popular commercial receivers?"
A.-We 'c an offer no explanation of
this peculiar state of affairs. Possibly
some of our factory technicians will
assist with a reply.

*

*

*

was 6.k'.., so you need not worry about
getting another circuit, but concentrate on finding the fault in the set.

*

*

*

J.A.J.
(Whitebridge)
enquires
about a part-time radio servicing
licence.
A.-Applicotion for a licence
should be mode to the Directorate of
War Organisation of Industry, Ministry of Post-wol" Reconstruction, Sydney.
Drop them a line with details and they
will send you bock the forms to fill in .
There is no charge for the licence fee.
Your subscription expires with the
issue of September, 19.45.

T.McK. (Howard, Q.) is a school.boy with limited means. He wants to
*
*
*
'know if a top af a kerosene tin can
S.G. (East Co.burg, Vic.) has a set
be used as a chassis.
which runs well for an hour and then
A.-Y es, there is no fundomento I fades, but may give a click and return
reason why a kero tin should not be to normal.
used; in fact, it is quite good to solder
A.-This sort of trouble drives sere
to. In fact, we published .a photograph · vicemen nearly crazy, even when they
of on amplifier built in a kerosene tin • hove the set in front of them on the
in on issue about April, l 940, if bench with meters in circuit. You con
memory serves aright.
imagine how helpless we feel at this

*

*

*

W.W. <Narromine) enquires about
our reply-by-mai·I service.
A.-Fronkly, we ·do not like to soy
too much about this service these days,
as manpower problems ore insuperable. The service is still in operation,
theoretically, but, in fact, you hove
to be exceedingly lucky to get a
reply within a month, a lot depending
on how simple the question is. Some
people con ask awkward sort of questions which toke hours of time to
cover fully. We ore not afraid to make
this confession, because we know that
most technical journals, both here and
.abroad, hove been compelled by circumstances to discontinue their query
services entirely.

*

*

*

R.A.C. (Black Forest, S.A.) has
built a set from a circuit in the March,
1944, issue, but it does not operate
and the bias resistor overheats.
A.-This is a certain indication of
excessive current being drown from
the high tension, or even of a short
circuit from high tension to earth. If
the output valve appears to overheat,
then we would suspect a broken-down
coupling condenser in its grid circuit.
But if the output valve is cool, then
we suspect that on electrolytic condenser or the . l mfd. across the high
tension hos broken down. Toke out the
. 1 mfd . .condenser for a start and see
if this stops the overheating. Look
carefully for ' mistakes in wiring and
for lumps of solder short-circuiting
valve socket terminals. The circuit

distance, and with so little to go on.
If you con be sure that all voltages
remain normal during the fade, it
would appear almost · certain that the
trouble is due to a screen by-poss
condenser going open drcuited, due
to faulty internal connection. Try replacement of this by-pass condenser.
Make quite sure about the insulation
of the aerial terminal.

*

*

*

E.H.W. (Subiaco, W.A.) writes at
some length.
A.-Your letter greatly appreciated
and would like to answer in full when
time permits, but especially busy at
the moment. Hope to get a November
issue for you, but they are
scarce. Not much hope for a
audio tronnie until things get
to normal.

CONTINENTAL DESIGN
Continued from page I ii )
stations, which, on our present-day
sets, are vsually marred by ·static,
"monkey chatter" from adjacent
strong stations and fading.
For the builder, this new highgain set will, ·of course, have a few
stability problems. It will have to
be designed, not just stuck together .
It will be a job to be tackled by
radio engineers or experienced amateurs. The beginner will probably
only get a concerto in screech sharp
major out of it.

The Australasian Radio World, April, 1945

~N AMERICAN

USES EI MAC VALVES

Pan American World Airwap, which has done
so much to advance the war-time goals of the
nation, has just announced a plan for a new
service to South America. Employing a 8eet of
stratosphere planes, carrying 108 passengers,
llying at more than three hundred miles an hoor,
Pan American proposes to take travelers from
New York to Rio de Janiero in less than twenty
hours instead of the present sixty· six hours,
charging S 175 for -the trip, as against the cur•
rent race of $491.

Pan American Airways and all its associated
and affiliated companies, which comprise the
P.A.A.\Vorld System, have been using Eima-c
valves in the key ~ockcts of all grounJ sta·
tio"ns for a number of years.
Because of the extensive operations of
Pan American World Airways, these valves
have been subjected to about every test pos·
siblc - altitudes; ground level; extremely
cold climates and higb temperatures found
at the equator; conditions of high and low humidity; and in some instances, when new
bases are being built, perhaps somewhat
crying power conditions. The high regard
which P. A. A. engineers have for Eimac
valves is clearly evidenced by their continued
and more extensive use, as the years roll by.
The fact that Eimac valves are the number
one favorite of the commercial airlines 1s
important evidence co substantiate the oft
repeated statement that "Eimac valves arc
first choice of leading electronic engineers
throu_ghout the world."
Follou· lhe leaders to

-I

Write for your copy of Electronic Telesis-o 64
poge boo•i.1 fully illustroted-covering fund!!·_
m•ntols of flectronict and many of its important

llTEL·Mc1;ULLOUGH, Inc .. 947 San Mateo·Avo.. S.n lnmo, Calif.
~lont1 localed al: San l<uno, California ond Sah lo•• Clty, Utalt

oppltcotiont. Written in layman's longuo9e.

bportA9e,,ts:
fra1ar I HanHn. 301 Clay St., San "8nciKe II, Cellferni•. U. $,A
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Your broin i
in conjunction
must direct the
life.
Show your initiotive by looking
Future squarely in the face and ask ~
·"
..
yourself...-"Will I have a secure and
·
settled place in the Post-War World?"
'
If the answer is "No"-do something
......._ ~
about it at once. Radio engineering wants trained men
'
urgently to fill vital positions in our armed forces
and in the Peace to follow more than ever trained
radio engineers will .be in enormous demand.
Radio is a young industry which has made remarkable
progress in the past few years. If you want security, prosperity and a recognised status
in "Jhe. .CO.Dl.l\lllnib' stg_rt trg:ini!:ig ~ight awaI_._ .
- .· •
·; HllD-ll~
YOU ~N START Rl(IHT AWAY
TRAIN AT HOME, IN CAMP, OR AT ..
blessing the day 1 started with A.R.C.
Right naw openings in Radio are greater than
OUR BENCHES
Already I've earned enough to cover all ex-

,::n

'•

the number of men available to fill them. Here
are three good reasons, moreover, why A.R.C.
Radio Training must Interest you so vitally.
1. You will enter to-day's most progre95ive
industry. 2. You will be pulling your weight
in the war effort. 3. You will hove a splendid
career ahead at0lL~ '!Yhec...tbe war is over.
~I ;) I;) LI I rLt:
Think of this-for a few penc~ per dayactually less than many fellows spend. on
t~cco--¥C>u ca~ prepare yourself for a man-

'

Radio is now being used to save vital
spraying materials in industry. The spraying of radio valves is now controlled by
a new radio device. The conveyor belt
carries unpainted valves in front of two
special spray guns, and then into the
bakin,g oven. A control in the form of an
electronic switch makes certain that the
guns spray each valve completely, but
withhold the spray if certain valves are
missing from their sockets on the conveyor belt. Truly a marvellous device
which can be used by. those interested
~.l.WIAjllf...l.Wl.llolil..loll...il~ll.Lll...---~

penditures, Including: ( 1) Course paid for;
(21 Two meters, value pre-war £26; 131
Four Radios to learn on and experiment on,
plus a fair amount of stock, value roughlv
£ 15-ond, best of all, worth more thar.
-A DECENT FUTURE."
-H.B., Western Austral! .

A.R.C. offers ambitious men a sound, proven
course in Radio Engineering. Sound because it
is the result of many years' successful operation; proven, because hundreds of ex-students
owe their present success to the college. You
can leam with equal facility at home, or
even in camp with your unit (by meons of
our correspondence course I, whilst the mod- "Just a letter of appreciation and thanks
ernly equipped College workshops are avail- for what your radio course has done for Since obtaining my Certificate in Dece
able to night students.
I have serviced 145 receivers, and I
.
PREVIOUS KNOWLEDGE
proud to say that not one of them hod me
beat, thanks to your wonderful course ond
UNNECESSARY
advice.
You don't need a knowledge of Radio or Elec-D.H., Home Hill, Q'ld.
tricity-we'll give you all you need of both,
In a simple, practical manner that makes
SEND FOR THIS BOOK
learning easy; presented, too, in such a way
that you remember what you're taught and First thing to do if
speedily gain the opportunity to PRACTl- you want to secure
CALLY use your knowledge. A.R.C. Training vital Radio facts is to
fully covers Radio Servicemen's Licensing send for "Careers In
requirements for technical knowledge.
Radio and Television,"
a lavishly illustrated
book published by the
College and available
to approved enquirers.
Send coupon far your
FREE COPY NOW!

AU ST RALi AN
RAD I 0
·-------------------------;
' To Mr. L B. GRAHAM ,rlnclpaf,
:
Australian Radio Col(ege Pty.
,
Broadway,
Sydney.
'Phone,
COLLEGE
Dear Sir,-1 am interested In Rodia. Please
Ltd.
'
M 6391-2 '

PTY. LTD.

: ~~-~~~~::::::::::::::::::::::::::::::::::::::::::::i:~:wi :
~-------------------------'
the proprietor of the "Australasian
Radio World," Elizabeth St., s,dMr.

Cnr. BROADWAY & CITY ROAD
SYDNEY - Phone M6391-M6392

Printed by the Bridge Printery. II7 Reservoir St., Sydney, N.S.W., for

~
1
1 send me, without obligation on my oort,
I the free book, "Careers in Radio and Tele- ~
1 vision."
,

