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IT'S A MIGHTY GOOD
TRANSFORMER
if it’s a

HENDERSON

These products are quality through and
through—made to our exacting specifications
for current carrying capacity, high insulation,

high efficiency and first quality materials.

If you have not tested their performance you
have yet to learn the benefits of that extra

margin of service which no buyer ever fails

to appreciate.

FIT HENDERSON TRANSFORMERS
AND ELIMINATE SERVICE CALLS

DISTRIBUTORS : Obtainable everywhere throughout Australia.

v P. A. HENDERSON .. Radio Engineer

409 LANE COVE ROAD, CROWS NEST
Phone X 1214
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Mains Volume from Battery Sets

COSSOR 240

.. « the valve specified for
the ** 2-W att Battery
Amplifier ” described in

this issue

Here's the Valve specified by * Radio
Monthly” for the ““2-Watt Battery Ampli-
fier’” described in this issue. This new
Valve has made it possible for country
listeners, and users of Battery sets, to get
real Mains Volume from their Receivers.
And, in spite of the greatly increased
volume it gives, the 240B is extraordinarly
economical. H.T. consumption is less than
with ordinary valves.

THE COSSOR 240B

Filament volts, 2.0; Filament amps, 0.4;
Anode volts, 150 max.; Max. Anode Cur-
rent Swing, 50mA.; Max. Peak Applied
Signal (Grid to Grid), 40 volts; Static
Anode Current at Va — 100, Vg — 0 (each
BalE IR . .........conie csbesvissisaesionsiabss 22/6

Wholesalz Distributors :

Aol igtiubor. i i W. G. WATSON & CO.,. LIMITED

issue of Radio Monthly, 279 CLARENCE STREET, SYDNEY.

using the—

Cossor 240B ...... 22 / 6

BRANCHES IN ALL STATES.

C. D. Maclurcan, Aust. Rep., 26 Jamieson St., Sydney.
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Condensing the Condenser

Experimental Activities

KNOWLEDGE is a limitless, immensurable quantity, for the art of printing
has enabled us to accumulate the total knowledge of many individuals.
To acquire sufficient knowledge to permit one to live, the law insists
that each and every normal individual shall spend several years of his
early life at school, where a rudimentary knowledge of many things is
imparted by experienced teachers. If one’s knowledge was restricted to
this limited amount life would be a very dull affair — a mere existence
in which one lives to eat, and does not eat to live. Then there is
knowledge obtained by self-instruction, and what a vast limitless store
it is! upon which, within the limits of our mental capacity, we all can
draw without restriction.

An experimenter, in no matter what field of research, is a seeker
after knowledge which has not yet been revealed to man. In the field
of radio investigation there must be not less than 50,000 experimenters,
so-called and licensed by national laws to operate radio transmitters
and receiving equipment. Of these, what proportion justify the appella-
tion “ experimenter,” and how many are virtually seekers after know-
ledge by the process of self-instruction ? TUnder the latter heading we
may include mutual instruction by co-operative effort, where it exists.

This condition of affairs was quite in order some years ago when
there was plenty of unoccupied space in the ether, but today we are
approaching saturation in those portions of the spectrum which have
been found to be most useful. We might ask the question “Is the
seeker after knowledge entitled to inconvenience his neighbour ? 7 We
all are agreed that he is not; but listening on some of the amateur
bands leads one to think that apparently might is right.

The position cannot continue indefinitely, and ultimately the stronger
forces will overcome the weaker — a fundamental law of Nature.

There are many profitable avenues for research open to all experi-
menters, and which do not cause the slightest inconvenience to anyone
else — in fact, the converse is true, for it may be that discoveries will
be made which will have a beneficial effect on the human race.

It is part of our policy to endeavour to effect co-operation amongst
Australian and New Zealand experimenters, to protect their just and

for publication.

SUBSCRIPTION : 7/- per annum, post free.

Nhke s o s s e 30 reasonable interests, to place on record useful items of knowledge and
to endeavour to indicate, from time to time, in what direction research
Valve Characteristics .. .. 33 || and experimental work can be usefully applied. Every genuine experi-
menter can rely upon our assistance, no matter where he may live or
Talking Pictures .. .. .. 34 || to which club he may belong.
Contributions are invited but no responsibility is Published by :
accepted fOT M.S. bemg returned ’Lf not switable AMATEUR RADIO -& BROADCAST MONTHLY

84 Pitt Street, Sydney.
Telephones — M 2055, M 2056.

Editor — A. ALEXANDER. New Zealand Office : Fergusson Building, Queen
Advertising Manager — F. A. HANKIN. Street, Auckland.
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You want a Radio that will
give you music, news, plays
. . . whatever you fancy . . .
that is clear, selective and
with ample power. In fact,
you want a . . .

AMATEUR RADIO AND
BROADCAST MONTHLY.

NOTICE

Certain territories are open
for appointment of Stromberg-
Carlson Authorised Dealers,
and Noyes Bros. invite appli-
cations for same.

Stromberg-Carlson Radio

ALL-ELECTRIC AND BATTERY-OPERATED SUPERHETERODYNES
ALL-ELECTRIC

53 The “YOUNGER SET.” As efficient as a full-size
Console—so small that it can be tucked under the
arm. Size 13%in. x 10%in. x 7%in. Weighs 20lbs.

P riCe: AT (Cm s o At o e Fibrs Syt R s £17/19/6
633 Gives you Visual and Silent Tuning, automatic

volume control, muting between stations, Dual
Speakers, and a wealth of other refinements.

R s, am kb T e e S e B e R : £39/19/6

533 Equipped with tone control and other efficient
Stromberg-Carlson features. Price ... £29/10/—

83 The aristocrat of Radio in a cabinet well in

keeping with its amazing performance. Equipped
with Dual Speakers and a special Audio System, providing
colourful tone and expression unsurpassed by any other

sehvaiPrice. v SRS S R Go fami £49/10/-

BATTERY-OPERATED

403 Gives dependable operation over a wide range

of stations with pleasing volume and tone clarity.
The Cabinet is piano-finished and of strikingly handsome
appearance. Fully equipped with Exide Accumulator,
Heavy Duty Batteries, high grade Dynamic Speaker etc.

Pricer - i e e et ke e, e £30[17/6

704 A set of remarkable power and tonal beauty

housed in an elegant six-legged Console. Its
battery consumption is lower than many 5-valve sets,
the A Battery using 3-amp., whilst B Battery consumption
is 8 m/amps. The Tuning Coils and Audio Transformers
are specially impregnated for tropical use.

BRICE: s hii TR soe sy Nean cr N Beser AR s £39/19/6

EASY TERMS AVAILABLE.
WRITE OR RING NOYES BROS. (Sydney) LTD., who will arrange with a local dealer for a home demonstration.

Noyes Bros. [Syaney) Ltd.

Wholesale

Radio Dept.: 78 Clarence St., Sydney.

Distributors :

Head Office: 115 Clarence St.. Sydney.

Phone: B 7581 (10 lines)

11 WATT STREET, NEWCASTLE

KEEN STREET, LISMORE

ELIZABETH STREET, BRISBANE
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240B Class B BATTERY AMPLIFIER

The Latest Development, Simple,
Economical and Efficient

By A. ALEXANDER

OW that efficient and economical
N superpower valves of the 2-volt

battery type have been produced
—and in this direction the British
manufacturer leads the field — all of
the advantages and none of the dis-
advantages of the all-electric receiver
are available to those who have, of
necessity, to use battery-operated
receivers.

When the electrically operated A.C.
receiver was first introduced commer-
cially it became popular immediately,
due to it being self-contained, easy
to instal, cheaper to operate and
better performance, as far as volume
was concerned.

Naturally there were exceptions,
but these applied in general to the
average commercial set. I myself had
a battery superheterodyne fitted with
triodes throughout, which still out-
performs most A.C. supers, while a small Stromberg four
valve self-contained portable will tune-in interstate sta-
tions without any external connections, and free from
the noise which is characteristic of the average A.C.
sensitive set. The battery super required two large size
45-volt B batteries every three weeks and the A battery
consumption was 23 amperes at 6 volts, the power output
being about 1% watts when driving either a big Western
Electric or a Magnavox speaker. It had wonderful sen-
sitivity, volume and quality, but it was rather expensive.
Today, by using the newest battery valves, operating
costs would be but a fraction of the original. There were
many very fine battery sets sold a few years ago, and
as they are still in use, and must of necessity remain
in use, it would be advantageous to bring them up to date.
With very little trouble and at very little cost they can
be modified to give volume equal to that of all-electric
sets and at the same time reducing the cost of battery
maintenance by two-thirds. Then again we have the
portable receiver, much appreciated by its owners, but
generally neglected by the radio trade as a whole.

With these new valves radio dealers have a wonderful
opportunity of extending their business, while buyers can
now obtain a portable for the car or for the weekend
which is at least equal to their larger A.C. home console.

After listening to one of these new battery receivers
fitted with a Class B amplifier this opinion is confirmed
and at the same time one is impressed with the wonderful
improvement in the tonal quality of the reproduction.
It is even better in many respects than that of an all-
electric instrument, which no matter how good it may
be has a light background of electrical noises, the
strength of which varies and which is very noticeable
when receiving distant stations. For long distance work
the battery receiver has always been preferred because
of its quietness in operation, and now that the volume
has been raised, it has been given a new lease of life.
One of the good features of this form of amplification
is its amazing economy in high tension batteries, as the

The amplifier is very compact, and though small will
make itself heard.

average high tension current has been reduced to the
vicinity of 10 milliamperes. This means that instead of
three weeks life from B batteries one can expect to use
them for from six to twelve months. In a superhetero-
dyne the radio frequency valves consume a portion of the
current, the amount depending, in the case of variable-mu
valves (R.F. penthodes) upon the operation of the volume
control, and the degree of sensitivity required. It should
be understood that the addition of a Class B amplifier
will not effect any improvement in this part of a receiver,
but owing to the excellent quality together with high
gain, some sensitivity can be sacrificed, thereby effecting
a further economy in high tension current.

‘Valve design is never at a standstill, and just as the
R.F. penthode has superseded the screen-grid valve for
high frequency amplification, so it would appear that the
Class B valve is about to replace the single battery type
amplifying valve in all but the cheapest receivers. The
reason is obvious for, the volume and reproduction being
equal to that of an A.C. set, the usual grouse of the
battery set user — that he must be contented with only
mediocre power output unless cost of operation is unim-
portant — is disposed of once and for all.

AMPLIFIERS.

Up to the present two main forms of L.F. amplifica-
tion have been available to the battery set user. That
generally used is the ordinary Class A system in which
the output valve is biassed to the mid-point of its charac-
teristic curve. In this case the D.C. anode current drawn
from the battery is steady and does not vary with the
strength of the signal applied. Furthermore, the maxi-
mum input voltage which the valve will accommodate
is limited by the fact that no grid current must flow at
any instant. The largest commercial power valves nor-
mally used in this form of amplifier had an output of
around 1% watts and as they drew 40 milliamperes from
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the high tension battery they were somewhat expensive
to maintain. The second system is a hybrid pushpull
arrangement, known in England as Q.P.P. Here two
valves are used in the output stage, and both of them
are biassed sufficiently to very nearly cut off the plate
current when no signal is being received. Under this
system the anode current drawn from the high tension
battery is not now constant but varies in a manner
roughly proportional to the strength of. tt.le ‘51gnal re-
ceived. Again the capacity of the valves is limited by the
fact that no grid current must flow, but neve_rthelgss the
system is a good one and has been used qulgtly in this
country for many years, and is used today in at least
one high-grade commercial instrument. Under certain

circumstances this system is the best, and its efficiency
(in the engineering sense of the word) approaches 75
per cent. As the greatest efficiency of the sta_nda,rd Class
A amplifier used in all A.C. sets and in previous battery
sets is only 50 per cent at best (usually it is about 35
to 40 per cent) it will be appreciated that the QE.P.
system has its merits.

This is the input transformer — actual size.

In the Class B system, another form of pushpull am-
plification, the limitation due to grid current considera-
tions does not exist, as the double valve is designed to
operate with positive grid bias. The output therefore is
limited only by the physicial size of the valve in its elec-
trical sense — such as filament emission and size of its
elements.

In addition the anode current drawn from the high
tension battery is proportional to the strength of the
signal received. The physical characteristics of the Cossor
240-B valve, kindly supplied for this amplifier by Mr.
Charles Maclurcan, are such that it provides an output
of two watts, with a peak anode current in the vicinity
of 9 milliamperes. Such an output is of course equal to
that of a large A.C. set and better than a good many
commercial A.C. sets. Now for normal operation an
output of about % watt is sufficient for home use, so
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that the average plate current will be much less than
this — about 5 milliamperes is the usual value — but
the valve can take care of loud passages of music without
distortion or without making any alterations or adjust-
ments to the set. As the signals increase in strength
so the valve draws more current and produces more
power automatically. It also uses power in its input or
grid circuit, the current in which may reach 2 or 3
milliamperes. Were it not for this fact the efficiency of
the valve would be about 989, but as the grid current
is a loss of energy its efficiency is in the neighbourhood
of 80% — quite a remarkable figure for any man-made
device.

The input transformer must be designed to withstand
this grid current as efficiently as possible, and the resis-
tance in this part of the circuit must therefore be kept
to a minimum. This current also imposes a load on the
primary of the transformer and upon the preceding, valve,
so it is apparent that these two units must be built to
suit the operating characteristics of the Class B valve.

THE DRIVING VALVE.

The driving valve must be capable of supplying the
power lost in the secondary of the input transformer,
which if distortion is to be negligible should have good
regulation, and the D.C. resistance of the secondary
should not exceed 300 ohms.

This point is of great importance, and if it is adhered
to no measurable distortion whatever is introduced at
this stage. Except for the design of this transformer
the circuit otherwise is simple and presents no difficulties.
The driver valve is connected as a low frequency amplifier
of the conventional type, preferably resistance coupled
to the detector or preceding stage.

The signal voltage to be supplied to the grids of the
Class B valve (this valve has one common filament, two
grids and two plates) across the full secondary of the
driver transformer may rise to 40 volts peak. At this
point the lowest impedance is offered by the grid circuit
of either half of the Class B valve. In the case of the
Cossor 240-B and 220-B type valves, this impedance is
about 2500 ohms, and owing to the fact that only one
half of the secondary of the driver is in operation at any
moment, the effective minimum load into which the driver
valve works is 10,000 ohms if the ratio of the primary
to full secondary of the driver transformer is one to one.

The energy which has to be supplied by the driver
valve at this moment is about 70 milliwatts, as will now
be apparent. So we first have to select a driver valve
which will give this output with the lowest high tension
current consumption. This output can be given easily
by a Cossor 215-P type valve biassed at —9 volts and
with a plate voltage of 120 volts its steady plate current
will be about 2} milliamperes.

THE INPUT TRANSFORMER.

This is the valve recommended for use as the driver,
using a driver transformer with an overall ratio of 1 to 1
—the secondary being centre tapped, giving a ratio of
2 to 1 primary to half secondary. If transformers of
higher ratio are used then a different driver valve must
be selected in order to get the necessary driving power.
For a 4 to 1 transformer the driver valve might be a
210-LF.

We have sufficient data to design and build the input
transformer, and as I have described the method on
previous occasions it will not be again detailed at present.
It is not sufficient just to wind the correct number of
turns on a generous core. The inductance of the primary
must be high under working conditions, and there must
be a minimum leakage inductance and core loss.

The transformers which I designed for this amplifier
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have split primaries and secondaries, somewhat like those
described by Keith Jones on page 12 in this issue (in
fact they were built by him), thus ensuring low leakage
inductance, while the cores are made from fine stalloy
and are over one square inch in cross section, the core
loss being negligible. The D.C. resistance of the windings
is less than 200 ohms. The unit is really a power trans-
former and the illustration reproduced herewith is actual
size. The size is also affected by the gauge of wire to
carry the current and to ensure low resistance, and by
the number of turns necessary to give the correct impe-
dance of 10,000 ohms. Both of these are determined in
the manner familiar to electrical students.

THE OUTPUT TRANSFORMER.

It would appear from an examination of the valve's
dynamic curves that the impedance of the primary of
this transformer should be about 2000 ohms, but as only
one half of the primary is active at the one instant a
multiplying factor of four has to be introduced, giving a
plate to plate load of 8000 ohms. It will be seen that
the primary so far as the number of turns is concerned
is just a shade smaller than that of the driver trans-
former. The comparatively low load of 8000 ohms is of
great value in output transformer design, both as to
efficiency and cost, and a smaller unit could have been
used. As however this was built for use subsequently
with a pair of 2A3’s, it was made large enough for high
power work. It has a tapped secondary so that it will
match the impedance of the voice coils of the several
different brands of loudspeakers, which vary from 2 to
15 ohms. Readers who are looking for good equipment
could use this high grade unit for general work, for it
also matches a single penthode, a pair of 45’s in pushpull
and a pair of 46’s or 59’s in Class B, and will accom-
modate any brand of dynamic speaker.

CONSTRUCTION.

This amplifier is so simple to build, provided the
correct components are used, that the beginner can put it
together without any trouble. The amateur, of course,
will not need any instructions.

Those who have no A.C. supply available will find this
unit to be an ideal modulator.

No details are given for building the two transformers
owing to the necessity for specialised training being of
paramount importance. Machine winding, oven baking,
the use of special transformer varnish, quality of wire,
and technical knowledge all affect the quality of the
finished product.

The circuit diagram.

The circuit is perfectly straightforward and is arranged
to follow the output valve in a radio set or a microphone
amplifier. As a modulator this unit will be particularly
useful to amateurs who have to use batteries for their
transmitters. A certain amount of tone correction was
found necessary, as recommended by the valve manufac-
turers. This is effected by two small condensers (.001)
across each half secondary of the input transformer and
a .006 across the primary of the output transformer. If
these are omitted the reproduction will sound a bit rough.

Only good grade B batteries should be used — not due
to current drain, but because they must have a low
internal resistance. Generally, B battery eliminators can-
not be used instead of batteries without the addition of
an additional device which will stabilise the voltage; but
of this more anon. If an eliminator is used then the full
output may not be obtained. A plate potential of 90 volts
will give good volume and good reproduction but less
output.

The usual precautions regarding insulation should be
observed. If meters are used to check its performance
and output it is advisable to protect them with instru-
ment fuses — just as a precautionary measure. Other
types of loudspeaker can be employed, and if one of the
magnetic type is used, it should be connected in series
with two .25 mfd. condensers across the primary of the
output transformer, leaving the secondary disconnected.
If the dynamic speaker is to be worked further away
from the amplifier than four or five feet, then the output
transformer should be mounted on the loudspeaker.

Just before closing it might be mentioned that the
more tone control is effected before the Class B valve
the greater will be the economy in high tension current.

THESE ARE THE PARTS REQUIRED :

1 — Aluminium Chassis.

1 — Seven-Pin (Special), 1 — Four-Pin Socket.
%—g':};‘: };ﬁ:’s:to;t for 6-volt accumulator only.
1 — Stepdown Input Transformer (Class B).

1 — Output Transformer.

Condensers — One .01, two .001, one .006.

1 —..500,000 ohm Potentiometer.

10 Terminals (insulated type).

1 — Two-volt Accumulator.

3 —45-volt B Batteries. v

1 — Permagnetic Dynamic Speaker (Note: This speaker can
be obtained fitted with the special Class B Transformer).
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STATION DESCRIPTION VK3GC

BY: G: R

CARTER

Cainpbell Street, Camperdown, Victoria

WING to the prevailing depression, the transmitter
O in use at VK3GC was built almost entirely from

a junk pile collected after some years of BCL
activity.

When the “ticket” arrived a PP-TNT was considered,
but as an XTL rig could be built up for practically the
same figure, and the junk heap, this was chosen, saving
expense on both filter and tubes, as considerably higher
input is possible with CC, the XTL preventing frequency
modulation by any ripple which may be present in the
power supply.

VK3GC

CAMPERDOWN
VICTORIA

The rig is built into a frame with four shelves and
normally uses three stages, but a fourth is available for
use on 20 mx when required.

The power supply consists of a 500-0-500 transformer
with 5 and 2iv. windings, which was on hand, 4-volt
windings for the 4v. tubes being added. A 280 rectifier,
30 henry choke and 8 mfd. of filter condensers.

As the choke has only a low rating it was thought
advisable to have a maximum of filtering on C.O. and
doublers; the current for PA does not pass through it,
but is only filtered by the 4 mfd. condenser on the input
side of the choke.

A 2 mfd. condenser assists in filtering the supply to
each doubler and C.O., and as these are also of a low
rating they are connected at the low voltage end of
dropping resistors. The resistors used are of the 2-watt
type and no trouble has been experienced due to over-
heating. The only components that did not come from the
junk box for this unit were a 280, the necessary resis-
tances and a 4 mfd. 1500v. test condenser.

The next tray holds the keying tube, bias batteries,
etc. BCL key click qrm was experienced and an old 245
was pressed into service in order to overcome this trouble.
This was quite effective and since installation no further
trouble of this nature has been noticed.

Thi third tray holds the C.O. and doublers. This unit

is practically all from the junk pile, including the tubes
(which are a B406, UX112 respectively). The 20 metre
doubler is an old de Forest UV201A type, though very
little has been done on this band owing to the present
patchy conditions. It was only necessary to purchase a
few small condensers and the XTL for these stages.
Filament by-pass condensers have been omitted on all
:;agestexcepting C.0. without any undesirable effect on
e note.

The PA uses a single 247, which was chosen on
account of the small excitation necessary to drive this
tube. Again only the tube and a few small condensers
had to be purchased.

The total outlay for the transmitter was only of the
order of £3, all sockets, variable condensers, wire etc.
being available in the junk box, as well as the C.O. and
doubler tubes.

The receiver is an ordinary Schnell detector and two
audio using A415’s and a 409, battery operated.

The antenna is a full-wave 40 metre Zepp and is used
also for the receiver, a double pole DT switch being used
to throw the ant over to receiver and also connect
filament supply.

While this station has only been on the air a short
time good reports have been received from all W, EAR,
G etc., with an input of 25 watts.

In conclusion, although the whole station has been
built from the gear lying around the shack, it has given
the owner every satisfaction and has been a great plea-
sure to operate, being quite reliable without any tricks.
























































































