














TO THE FUTURE

"Speed-up’’ in the War Ef-
fort Programme has hasten-
ed not only production but
technical research. Radio as
a whole has made tremen-
dous strides, and Radiokes,
“The name to know in
Radio’’, has kept well up in
front.

Radiokes are proud that the
Army and Navy have seen
fit to make first call on their
production, thus confirming
the high repute in which
Radiokes’ products = have
been held by engineers and
technicians alike for the last”
twenty years...... i

When "“That ‘Man is Dead

and Gone’” Radiokes will
lead the field in production
of new and better compon-
ents, serving the constructor
and manufacturer with just
the same high standard of
quality - that has - always
made Radiokes supreme in
radio.

REDIOKES

PTY. LTD.

P.0. BOX 90 — BROADWAY—SYDNEY

20-WATT AMPLIFIER
(Continued)

The circuit is quite simple and uses
fewer parts than most amplifiers —
for example, there is no power choke,
this being compensated for by inverse
feedback (which reduces- hum under
certain conditions) and by extra fil-
tering for the screens of the output
tubes. Hum due to incomplete filter-
ing is small compared to ragged high-
pitched “induction hum.”

Another item conspicuous by its ab-
sence is the cathode bypass condenser.
The first tube uses gridi leak bias,
which is quite satisfactory for a hi-
mu triode or a pentode, and has the
advantages of improving the bass re-
sponse, not that that is really neces-
sary for most microphone work. The
second tube is really two valves in
push-pull and the A.C. voltages across
the bias resistor cancel out, The lack
of the bypass condenser here, ag well
as in the output stage, helps to im-
prove the balance.

Microphone Input

A rather peculiar feature is the con-
nection of the microphone input to
the suppressor grid as well as to the
usual control grid. This has three ad-
vantages: First, the negative bias
due to grid-leak bias is small and
by making the suppressor slightly
negative, improved operation is ob-
tained. Secondly, the suppressor acts
as 'an additional control grid, thereby
increasing the amplification. Thirdly,
the suppressor lug on the valve
socket makes a convenient anchorage
for the shielded wire going to the
grid cap. :

Effective Feedback
Inverse feedback is obtained from

one of the output anodes. The feed-
back voltage is applied to the first

|-anode of the 6N7 phase-inverter so

that it is effectively applied to both
output tubes. Not very much feed-
back was found necessary. If required,
and if gain allows, more can be used
by decreasing the feedback resistor
from 1 to ¥, or 4 megohm.

It is rather difficult to specify the
value ofl the bias resistor for the out-
put tubes. It is, you will notice, rather

| on -the large size, In our original am-

plifier, we aimed at using a standard
100 ma. power transformer and the
actual current drawn depends largely
on the regulation of the transformer.
We found.that for most power trans-
formers and a type 80 rectifier, the
bias resistor could be reduced to about
310 ohms (800 if you’re game to over-
load the transformer by about 10 per
cent). On the other hand, if a 5Z3
ectifier is used, or if the power

transformer has good regulation, the
resistor must be at least 340 ohms, so
the circuit shows 850 ohms just to be
on the safe side.

There are two tone-controls — one
is a straight out high-cut control of
the usual type. It consists of a .02
mfd. condenser and a .1 megohm
variable resistor in series between the
first 6N7 anodeiand the chassis. The
other is a variable shunt across the
pick-up input and its action depends
on the type of pick-up. For a crystal
pick-up, reduction of load resistor de-
creases the response on the lower fre-
quencies, whilst for a magnetic pick-
up, the reduction of load resistor de-
creases the response on the extreme
highs {very handy for hiding scratch
and needle-hiss),

Chassis Dimensions

The chassis, which measures 15 by
6% by 2%, takes all the components
without cramping, the main reason for
the length being the number of con-
trols, inputs and output along the
front. The top and front is of. sheet
metal, whilst the ends, back and cover-
plate underneath, are of wood.

There are few sndgs in construction
if good parts are used and care is
taken with insulation. Condensers
across the output (these are mounted
right on the 6L6G valve sockets) and
generous “grid stoppers” prevent any
possibility of parasitics. All “earths”
for any one valve should be made at
one point. Dont’ forget to earth one
side of the filament, the side is usually
not critical, although sometimes one
side gives less hum when earthed.
Coupling condensers and condensers
across the output, should be mica in-
sulation types or of 600 volt rating
(working).

Selection. of Speaker

It is not much good building a 20-
watt amplifier and then feeding it into
a 10-watt permag. speaker. You may
or may not, damage the speaker, but
you certainly won’t be getting the best
out of your amplifier. Use either a
good quality heavy-magnet permag.
such as the Amplion 12P64, or Rola
12/42, or a pair of speakers in
parallel. If you are using a pair of
speakers, choose an unlike pair so
that what one speaker misses, the
other will reproduce. Suggested com-
binations are an Amplion 12P30 with
Rola 5/7 or 5/8 (18,000 C.T. trans.
for the former, 50,000 for the latter)
or a Rola 12/20 with an Amplion 7P20.
For the latter pair, put the voice
coils in parallel and use a single
25,000 C.T. speaker transformer of
the “K12” type.
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A Test Panel For Vibrator Testing

O the writer’s knowledge there
I is no type of vibrator tester
available to the serviceman or
experimenter. His only way of testing
is to check the vibrator in a set, by
ear (and the right set is not always
available) or with another vibrator.
Either means give only a very crude
test.

Tested in Practice

The instrument given below has
been in operation for some time in my
workshop and has proved of very
great assistance, but due to shortage
of some parts (particularly the 5 pin
special socket with one thick pin as

used in a2 number of sets today) I fu

have refrained from publishing it.
However, I have since managed to
procure a limited number of these.

The Meters Used

Meters are also scarce, particularly

the 0/1 mil type. However, the meters
uséd in this tester need not be 0/1
mil. It requires the following:

1. Moving iron A.C. Voltmeter. Any

By
JOHN BRISTOE
Radio Manager,
Denham’s Radio Service
Maryborough Queensland.
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type reading not more than 50 volts
ﬁ scale will do, but for preference,
use one that is 25 volts full scale.
If a meter with a smaller scale is
used a resistor can be fitted in series
with it to make it "suitable for the
higher voltage reading required.

2. The second meter is simply a

milliammeter that has to read 20 mils
at least. A 50 mil type is ideal.

8. The third meter is a D.C. milli-
ammeter of practically any type that
can be used as a voltmeter with 250
volts full scale.

I used an 0/250 millmeter with the
shunts removed, By using a suitable
resistor in series to make it read 250
volts, the original scale worked in
nicely.

As almost 90 per cent of the vi-
brators in use are 6 volt, the trans-
former used in the tester is a 6 volt
type.

This is suitable for testing all 6
volt and 4 volt types, although the 4
volt types will show different readings.
However, a switching arrangement
can be incorporated to switch in any

(Continued on page 8)
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. « o« » « « but civilian requirements of
Australian-made Radiotrons have not been
neglected. Most widely used types are
available, but if the particular valve you
want is not obtainable, consult your
Radiotron dealer regarding an alternative

type.

Radiolron

THE WORLD'S STANDARD RADIO VALVE

Buy . ... ,
£10 National Savings Bonds
| and War Savings Certificates.

AMALGAMATED WIRELESS VALVE CO. PTY, LTD.
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NOW AVAILABLE!
Volume 2 (1938 Circuits)

AUSTRALIAN OFFICIAL
RADIO SERVICE MANUAL

The second edition of Volume 2 (1938 Circuits), Australian
Radio Service Manual is now off the press and a limited number
of copies are available.

The 1938 circuits covered in this book are:—

Airzone - " Lekmek
Aristocrot Lincoln
Astor Mullord
Beale National
Broville Philco

Briton Philips
Croyden Radiola
Columbus

Eclipse Stromberg Carlson
Genalaex 5.T.C.
Healing Tasma

Mis Master's Voice Ultimate
Hotpoint-Bandmaster Weldon
Kreisler Westinghouse

You find the circuit you want, and ali relevant information
clearly and concisely set out in the Radio Service Manual,
The time and trouble saved on the very first set you service
with the aid of the Manual more than returns the cost.

Once you have enlisted the assistance of the Radio Service
Manual in service work, you will never be without this, the
only circuit book of Australian standard receivers.

In due course, second editions will be available of. the other
volumes in the Radic Service Manuual library, covering circuits
from 1937 to 1941,

‘'MOST VALUABLE RADIO

BOOK EVER PUBLISHED

Price 15/—, postage 8d., Obtainable from your
Wholesaler or Bookseller

or direct from Australasian Radio World, 243 Elizabeth Street, Sydney.
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'COMMON ERRORS Of AMPLIFIER PRACTICE

HE most common mistakes made.

I are in the overloading of some

part or parts, either because

proper components are unobtainable,

or because the designer-builder does

not know the correct ratings of stan-
dard parts.

Valves are frequently overloaded as
regards anode and screen dissipation
and a reduced life results.

Where the maximum anode and/or
screen voltages (as recommended by
the makers of the valve) are exceed-
ed (to improve regulation, to use a
standard 385-volt P.T., ete.) it is ad-
visable to increase the grid bias bring-
ing the anode and screen currents to a
value lower than normal, so that the
anode power, product of anode volt-
age and anode current, is well within
the limit. It is usually much safer to
increase the anode voltage than the
screen voltage.

Power transformers are often over-
loaded, either through inability to
calculate the total current taken, or
through sheer carelessness. It is not
generally known that some of the
cheaper transformers have a definite
“life” and do not last forever. In-
creasing the current drain by 10 per
cent, increases the heat produced in
the windings by over 20 per cent, and
the life is reduced due to insulation
breakdown, Choke-input filter systems
allow a slightly higher drain than
condenser-input filters, the voltage be-
ing sacrificed to obtain increased out-
put current, Large P.T.s are some-
times rated in terms of choke-input.
Thus, a transformer rated to give
250 ma. from a choke-input filter can
only be relied on to give about 190
ma, from a condenser-input filter.

Speaker Overloads

I have often seen a well-built “13-
watt” amplifier such as the Radiotron
Ab04 coupled to a light-weight per-
mag. speaker capable of handling only
8 watts without distortion. This over-

AR H.T.+'r

Fa.l

"
8-16 mfd.
CHOkE
/5h.

o= e ————— 1

loading of the speaker results in a
reduced cone-life, besides wasting the
amplifier power. Speaker distortion
is insidious — it creeps in so gradu-
ally as the volume is increased that
often it is not noticed until the am-
plifier has been operating for a while.
Sometimes the distortion is first not-
iced on a deep bass note that acquires
an ‘“‘edge”, showing the addition of
high-pitched harmonics.

Speaker transformers are also over-
loaded, sometimes as regards current,
more often as regards power. There
is a limit to the current carrying
capacity of the primary winding and
it must be remembered that at full
output, the primary carries two cur-
rents: D.C. from the H.T. supply to

Tubes [Plats| Bias| Load OutputiPlate
Volts| Rea.|P=P, | (watts)Curr,
45 275 80| 78001 4 78
45 275 35| 4000| 6 67
243 250 555 5000f 7 |120
243 300 | 785]5000] 10 80
50 450 | 770| 9000} 9.1 [ 108
50 450 11050/ 5000] 13 83
Fig.2
Chort showing cperation of valves in push-
pull.
Speaker Field Current _ for
Watts 1000chm 25000hm
field Tield
K8 8 89 97
K12 g 35 60
12R12 9 57
12822 10 100 63
188 g 84 54
180 89 57
182 8 89 57
FiG.3

Suggested field energising for various types
of speakers.

the anodes and A.C. from the amplifi-
cation of the signal. (Theorists might
call the resulting current pulsating
D.C., but it’s R.M.S. value, and abil-
ity to burn out the wire is greater
than the steady D.C. value). Exces-
sive D.C. current may not burn out
the wire but may cause distortion due
to the iron core becoming magneti-
cally saturated. It is a good idea to
keep the D.C. (the steady anode cur-
rent) as low as possible.

The power-handling ability of a
speaker transformer depends to a
large extent on its core size, but the
rating is different from power-trans-
former design as distortion must be
avoided. The ordinary threequarter by
seven-eighth core will carry up to

m B <O/
>

25

Fic. 4 B8+

An input mixing circuit using a fwin triode.

special transformers, a little larger
than standard, and these are what the
amplifier builder requires.

Output Valve Bias

Many home-builders lose power,
overload components, etc., by having
insufficient negative grid bias on the
output tubes. A bias resistor equal in
resistance to half the value for a
single tube is not enough.

A slight increase in resistance be-
yond this half-value is generally ac-
companied by an increase in the maxi-
mum usable power.

A pair of 50’s with 450 volts anode-
filament gives less than 10 watts with
a 7656 ohm bias resistor, but 13 watts
when the resistor is increased to 1065
ohms.

Some high-mutual conductance tri-
odes, e.g., 2A3, 6A3, are easily dam-
aged by insufficient bias. These 2A3
and 6A3 tubes, when used in push-pull
may quite well have their resistor in-
creased from 375 (half of 750) ohms
to 550, 600, 700 or even 850 ohms,
i.e., using a larger resistor for two
valves! And} without losing power!

Similarly with 6V6G tubes in push-
pull. For a single tube at 250 volts,
the bias resistor required is around
250 ohms. For push-pull operation,
the resistor ig not 250 divided by 2,
but 165 to 175 ohms and an increase
to 200 or 250 ohms causes only a very
very slight drop in power. With 300
volts on plate and screen, the resistor
should be 225 to 300 ohms.

It is not generally known that the
addition of inverse feedback to under-
biassed valves causes a reduction in
power (assuming sine-wave input)
whereas the application of negative
(inverse) feedback to over-biassed
tubes produces an increase in the out-
put power.

Speaker Fields

Manufacturers of speakers specify a

about 8 or 10 watts, but for higher certain power to be “used” in the
Rectifier feeding into choke instead of con- POWErS a larger core is essential. .
denser gives lowered high tension voltage. Most. speaker manufacturers make {Continued on next page)
The Australasian Radio World, August, 1943, Page 11
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SAVE THE FORMERS'!
SAVE THE TRIMMERS'!
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REWIND SERVICE

for

RECEIVER MAINTENANCE

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

SAVE THE CANS!

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

{
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receiver

This is a real help to the War Effort,
it saves manpower and materials,
two of the biggest factors in modern

warfare.

LICENSED SERVICEMEN:

For Your Replacement Parts

REMEMBER

J. H. MAGRATH PTY. LTD.

MAKERS OF "AEGIS” COILS AND COIL KITS
208 LITTLE LONSDALE, STREET,

MELBOURNE. Ci.

‘Phones: Central 3688 and 4414
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| ERRORS

(Continued)

field coil of the speaker. The power
is actually dissipated; in the form of
heat and too much power in the field
coil means too much heat and risk of
burning out the wire and/or insula-
tion.

Too little power means that insuf-
ficient current flows in the field coil
and the electromagnet is insufficient-
ly magnetised, resulting in loss of
efficiency (and loss of volume) a lack
of the upper high frequencies and a
pronounced peak in the bass response.
Some makers will provide extra-heavy
field coils so that plenty of power
can be dissipated in them, resulting
in a strong magnetic field across the
voice coil. This makes for increased
sensitivity and an extremely smooth
response. Sometimes the field coil of
a 12-inch speaker can be fitted to a
10 or 8 inch speaker, if the hum-
bucking' coil (usually useless to home-
builders) is removed. The amount of
power that can be dissipated with
safety depends mainly on the weight
of the field coil, the ventilation (pres-
ence or absence of a “pot” cover),
shape of the field coil and heat-con-
ducting path. With permag. speakers,
the strength of the magnetic field de-
pends on the magnet. Generally heav-
ier magnets make the better speakers.

Electronic Mixing

When two inputs (say for micro-
phone and pick-up) are to be operated
simultaneously with separate volume
controls, the adjustment of one con-
trol should not interfere with the
other input. To prevent this a separ-
ate input valve is sometimes provided
for each input and volume control to
feed into. The anodes of the two
valves supply their signals to the
grid of the next tube.

This system is called electronic
mixing and gives good results provid-
ing suitable precautions are taken to
prevent distortion,

When a twin triode, e.g., 6N7, 79,
6SC7, is used as the two input valves,
their anodes should not be directly
connected, as this results in too low
an anode load. Each valve, with the
anode resistor in parallel, acts as the
anode load for the other. The effec-
tive anode load is therefore less than
the plate-resistance instead of being
three or, four times it.

To prevent this, isolating resistors
can be inserted at various places, re-
sulting in a negligible drop in gain,
but a definite decrease in harmonic
distortion, especially for high-level
gignals.

Pentodes do not suffer from distor-
tion when used with low values of
load, and so do not require isolating
resistors. However, 2-in-1 pentodes

Page 12
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are not widely manufactured, and the
need to employ two tubes makes
them little used as electronic mixers.
Multiple tubes such as the 6J8G and
multi-grid tubes such as the 6A7, may
be used as single-tube electronic mix-
ers, the pentode section acting as
the output.

Hi-mu Triodes

Sometimes a pair of hi-mu triodes,
or the elements of twin triode, are
used in cascade as voltage amplifiers.
Such an arrangement sounds very nice
to people who dislike “pentode tone”
but is not so good for really high-
fidelity reproduction, Due to the valve
capacities (grid-plate capacities are
high intriodes owing to the lack of

*75

- 6Y7q
s

627G
INPUT 1002 -"_:v’
25 E 2

___?___J—_~g.os

=5
FIC;‘S ; (NCT MORE)

A twin-triode) amplifier with inverse feedbeck.

(Note: the plate of V1 should extend up to

connect to the junction of the .25 and .75
resistors.)

earthed screen) there is a distinct at-
tenuation of frequencies above 5,000
hertz even when grid and anode resis-
tors are reduced to the minimum,

It is easier to get pentodes working
in cascade because the screening ef-
fects of screen-grid and suppressor
reduces feedback 'of highs and more
galn can be obtained with fewer
stages. This latter means less phase
reversal at high and low frequencies
and the possibility of more negative
feedback if required.

When twin-triodes are used in cas-
cade with a common cathode, either
the cathode should be earthed and fil-
tered, decoupled, bias from a back-
bias arrangement should be used or
else ths common cathode resistor
should be bypassed by a huge con-
denser (say, 12 p.v. 1000 mfd.) to
prevent oscillation or regeneration at
low frequencies. Sometimes it is
necessary to couple the two anodes by
a 1 megohm resistor to prevent low-
frequency oscillation (motor boating).
A better arrangement is to couple the
two grids by a 10 megohm registor
as this takes some inverse feedback
to the input, reducing slightly the
resonances of the pick-up or micro-
phone,

Phase Inverters

It is common practice to omit the
bypass condenser across the common

bias resistors for valves in push-pull.
This may or may not be a good thing.
Although the A.C. voltages across the
bias resistors are out of phase, this
dioes not mean they cancel out as their
wave-forms are not symmetrical. Gen-
erally speaking, class A AB systems
do not require a bypass condenser,
whereas class B (B1 or B2) do need
a condenser. Theoretically, the con-
denser helps to stabilise the bias but
this is of negligible importance unless
the bypass condenser is of extremely
large capacity (5000 mfd. or more).

Twin Triodes

Twin triodes used as phase in-
verters are in a different category.
Here, no bypass condnser should be
used and the bias resistor should be
large, thus providing an appreciable
degree of self-balancing. If there are
three all-push-pull stages one after
the other, the removal of the drive
from one of the input tubes has very
little effect on the final result owing
to self-balancing action of the three
bias resistors (providing, of course,
that they are not bypassed). Even with
only two push-pull stages, the removal
of drive from one input has very little
effect.

Another point not commonly ap-
preciated is the effect of frequency re-
sponse on phase-inverter operation.

The signal fed to the “second” out-
put tube passes through one more
stage than that fed to the “first” out-
put valve (the one usually drawn
uppermost in circuit diagrams). The
extra stage is the phase inverter and
this stage should ‘have an excellent
frequency response, otherwise the cir-
cuit would not be properly balanced as
regards the “lows” and extreme
“highs.” A large coupling condenser
(two or three times that of the cor-

responding direct stage) is required.
An example: If the signal is fed via
a .02 mfd. condenser to the “first” out-
put valve, then the coupling condenser
between the phase inverter anode and
the grid of the “second” output tube
should be .05 or .1 mfd.

Condenser Breakdowns

Nothing is more exasperating than
the breakdown of an amplifier when
used for some public function, espec-
ially when the cost of repairs is over
a fiver!

A common cause of breakdowns is
the exceeding of safe voltage ratings
for condensers. The use of two electro-
lyties in series on the “high” side of
the input filter is a good idea. No
bleed resistors or shunt resistors are
necessary to equalise the voltages if
the electros. are of the wet or semi-
dry type. Every amplifier should) have
a bleed resistor, even if it draws only
a couple of milli-amperes, as that
lessens the potential difference across
the electrolytics and other conden-
sers while the valves are warming up.

A Point te Watch

Condensers are often connected be-
tween the anodes of the output valves
and the chassis to reduce the high-
note response and/or prevent oscilla-
tion or parasitics. This is very foolish,
as the peak voltage between anode
and chassis is equal to the sum of
the bias voltage, anode to cathode
D.C. voltage, and peak A.C. output
voltage (up to about nine-tenths of
he D.C. voltage for a pentode or
beam tube). The total is quite impres-
sive, and is too much for a condenser
of 400 volt rating. A better plan is
to connect the condenser between the
output anode and the H.T. supply (or

(Continued on next page)

Fig: 8.
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In crder to ovoid possibility of breakdowns, condensers should be fitted across lowest
permissible potential.
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ERRORS
(Continued)

the screen-grid of the output tube).
This reduces the D.C. voltage to al-
most zero, leaving only the A.C. vol-
tage, the peak value of which sel-
dom exceeds 350 volts (assuming
400 volt H.T. supply).

A tone-control should never be con-
nected across the output of an ampli-
fier. Supposing you attempt to shunt
25 per cent of the power of a 20-
watt amphﬁer through a small ele-
ment in a carbon potentiometer, The
potentiometer element soon burns out.

Coupling Condensers

It is foolish to use condensers of 600
volt rating for bypassing bias resis-
tors, the voltage across which is
usually only a few volts, but at the
same time the voltage rating of coup-
ling condensers should be as high as
possible, because the leakage through
such a condenser is usually inversely
proportional ‘to the voltage rating.
Leakage through the coupling con-
denser reduces the grid bias of the
following tube, causing it to draw
excessive plate and screen currents.

Coupling .condensers should be of
at least 600 volt rating and not too
large in capacity, as the leakage
through a paper condenser is usually
directly proportional to the capacity.
The following grid resistor should not
be too high as a high value of grid
resistor increases the effect of con-
denser leakage on the grid bias volt-
age. A leakage current of only one
micro-ampere (one milionth of an am-
pere) will reduce the bias by one volt
if a grid resistor of one megohm is
used. Too large a coupling condenser
paves the way for motor-boating (low
frequency valves and/or speaker at the
output valves and/or speaker at the
bass resonant frequency is reduced by
using smaller couphng condensers in
the earlier stages, in fact in any
gtages over which inverse feedback is
not applied.

A.C. Mains

Condensers are sometimes connected
from one or both sides of the A.C. in
put to the chassis. The object of this
1s to remove a particularly obstinate
form of hum, often rather high-
pitched. The same device is used in
radio receiver design to reduce modu-
lation hum (i.e. hum present only
when set is tuned to a station). The
practise is not the best and is not
used so much nowadays, as modern
power transformers are usually pro-
vided with an effective electrostatic
screen. Sometimes the earthing of one
side of the filament and the bypassing
toearth of the other side will suffice.
Another method often of value is to
connect a small condenser, say .00025
to .001 mfd. from each rectifier plate

to the chassis. Such condensers should
be either mica, 750-volt rating, or
paper, 600-volt rating, or higher.

If a condenser must be connected
from the main to the chassis, then
its capacity must be as small as pos-
sible, certainly less than .01 mfd. and
preferably less than .001 mfd. and its
voltage rating must be 600 volts work-
ing, or higher. Mica insulation is ad-
visable,

R.F. Pick-up

When an amplifier is used near a
broadcasting station, sufficient R.F.
niay be picked up to cause overload-
ing of a stage, distortion or' even
damage to a crystal microphone. This
can be prevented by inserting a suit-
able resistance, say 20,000 ohms in
series with the grid of the first tube
and connecting a small condenser, say
.0001mfd. between the same grid and
the chassis. The anode of the first,
and possibly the second tube, might
require to be earthed via a small con-
denser, .0001 to .00025mfd. in capacity
and of suitable working voltage (say
600 volts). It is also a good idea to
connect a fairly large condenser from
each side of the secondary of the
speaker transformer to the chassis.
Earthing the frame of the speaker is
also helpful. For voice coils of from
2 to 20 ohms, there is no change in
tone or volume if .05 condensers are
used. Such bypassing also reduces the
possibility of oscillation due to feed-
back of high frequencies from speaker
cable to input valve.

Volume Control

Where an amplifier has a single in-
put and is used only with a micro-
phone, the volume control should not
be at the input, asz then noise in vol-
ume control is given the full amplifi-
cation which is most undesirable.

After the first valve is the best
position for the microphone volume
control.

A pick-up, on the other hand, can

quite easily overload the input stage,
so its volume control must be con-
nected between the pick-up and the
valve to which it delivers its signal.
An exception to this is when the pick-
up has negative feedback applied di-
rectly to it in certain tone-compensa-
tion and equalising systems.

Whilst on the subject of volume
controls, these are often of the
wrong value, The Y% -megohm potentio-
meter generally employed is too large
for most magnetic pick-ups which re-
quire input impedances of from 20,000
to 100,000 ohms, High resistance po-
tentiometers seem to become noisy
sooner than those of lower resistance,
Possibly the conductive part of the
element is thinner and wears more
rapidly.

The input resistor, after a micro-
phone designed for speech, depends
on the type of microphone. For a rib-
bon (velocity) microphone, the input
resistor should be large, to prevent
loss of “highs” and is there only to
stop the grid floating while the micro-
phone is being plugged in. A crystal
microphone used for speech required
a fairly low value of resistor, say,
250,0000hms, to prevent undue bass
response, which would result in booml-
ness.

%

Valve Sockets

Some output valves and rectifiers
draw very large filament currents as
much as 3 or 4 amperes, and sockets
designed for ordinary radio receivers
are not capable of carrying this cur-
rent without overheating and charring
of the insulation. Ceramic sockets will
withstand higher voltages and larg-
er current. Careful soldering of thick
filament leads to the valve socket
lugs sometimes improves the current-
carrying capacity of the valve holdet
as the thick leads conduct away part
of the heat (assuming they're thick
enough and are not hot themselves).
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THE MEASUREMENT OF RESISTANCE

AYBE it’s a speaker field, or
M just a resistor with colour

chipped off. How do you meas-
ure its resistance ?

Resistance is invariably measured
by the voltage drop across it when a
certain current flows. Invariably. The
basic principle is Ohm’s Law, one
form of which states 'that the voltage
drop across a resistance is equal to
the product of the current in am-
peres and the resistance in ohms.

Simple Methed

This leads to a very simple, but
not very accurate method. A 1%-volt

By
J. W. STRAEDE, B.Sc.

i st el o 30 2!

dry cell is connected in series with a
milliammeter and the resistance to be
measured. The meter reads the cur-
rent flowing and the voltage drop is
assumed to be nearly all of the 1%
volts, Suppose the meter reads 25
ma., or .025 ampere. Then E equals
1 X R and R equals E/I where E is
voltage drop, I eqflals current in am-
peres and R equals resistance in ohms.
R equals EI/
— 1% divided by .025
= 1% X 40 = 60 ohms.

Not Accurate

This method is not very accurate
because the voltage drop across the
unknown resistance is not 1% volts.
Part of the voltage (electrical pres-
sure) is used up across the cell itself
and across the meter. Besides, if the
resistance happens to be too small,
then too much current will flow and
burn out the meter, or at least bend
its pointer.

The accuracy may be considerably
improved by using a separate meter, a
voltmeter, to measure the actual volt-
age drop across the resistance, but
again inaccuracy must occur, because
a small part of the ecurrent goes
through the voltmeter instead of
through the unknown resistance.

In ordinary “multi-meters” and
“yolt-ohm-meters,” only one meter, a
milliammeter is used. To make up for
the drop in voltage across the meter
and cell or battery, a large resistor is
inserted in series with them and ad-
Jjusted until the total resistance of bat-
tery (or cell) meter and resistor is
equal to some fixed value, usually
such that the meter gives full scale
deflection with zero external resis-
tance. As the resistance to be meas-
ured increases, the meter reads less
and less. (The meter is said to be

backward reading.) Finally the de-
flection of the meter needle is too
small to be measured, thus setting an
upper limit to the resistance that can
be measured. The resistance of the
battery or cell changes with age so
that there is another reason why an
adjustable resistor is required in the
multi-meter.

Low Ohms
For low resistances the unknown
resistance may be connected: in

parallel with the meter, thus bypass-
ing some of the current. As the resis-
tance to be measured is made less so
more current is bypassed and the met-
er reads less. The higher the meter
reading, the greater the resistance.
Such “low-ohm’ meters are therefore
“forward-reading.”

All the methods considered so far de-
pend on the accuracy of calibration

of the meter(s). Small cemmercial
meters may be calibrated to within
2 per cent, hut even 1 per cent is
gometimes too much variation, so more
accurate methods must be considered.

Bridge Methods

Resistance may be compared with
the resistance of some “standard”
(which may have been measured by
a University to, say, one part in
100,000). A simple method is the
“Wheatstone Bridge” invented by a
man named Christie. If four resistors
are connected in series parallel to a
battery, then a voltage may be found
between the resistor junctions not di-
rectly connected to the battery, If ail
the resistors are equal in value, or if
they have values according to a cer-
tain rule, then this voltage disappears.

(Centinued on page 16)
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HEADPHONES For QUALITY REPRODUCTION

It often happens that it is desired
to use headphones with an A.C. set
for one reason or another, and to do
this there are several possible means
of connection, depending upon the use
for which they are required. As an ex-
ample, when required for listening to
Morse, fidelity is not important, but
for ordinary broadcast programmes fi-
delity is of importance,

Let us consider the different meth-
ods.of connection in order of merit.

One of the commonest methods is
to attach the phones through a fairly
large condenser (.1 or .25) between
the plate of output tube and earth, as
in Fig. 1. In this case the speaker

[
Fia.l,
P“ﬁs SWITCH
= B+

The simplest way to fit phones.

“"HANDLE WITH CARE"”

This notice appears on equipment
in use in Canadian broadcasting sta-
tions as a reminder to the users that
much of the apparatus cannot be re-
placed. One notice adds, “the cord
on this mike is mostly copper and
rubber. Can you think of any other
two materials as precious as these are
today? Please be careful to avoid
kinking, twisting, or crushing any
microphone cord.”

*
AMERICAN FM STATIONS

A recent survey of FM stations in
the United States revealed that there
are at present 37 commercial stations
and eight experimental transmitters
in use. Some of them are radiating a
24-hour service. In addition to these
transmitters there are a further 17
“under construction,” the building of
many of them, however, is delayed
because of the shortage of equipment.

(In case you don’t know, FM stands
for frequency modulatlon, a form of
transmission in which Australia is
sadly behind.)

H—a | )
uA" : " B "
Fla.2.
B+ Bt

Two ways of fitfing a plug-in jack.

is usually left going, although it can
be turned off by switch X.

This system gives poor fidelity be-
cause the reaction of the condenser
changes with the different frequencies;
i.e., at 50 cycles its impedance will be
approx1mate1v 20 times that at 1,000
cycles. As a result there is a con51d-
erably low frequency loss. If only
speech or Morse is to be received this
does not particularly, matter, how-
ever.

Where less power is required, the
phones may be inserted before the
output stage by means of a closed
circuit jack, as in Fig. 2. For local
stations and quite a lot of distant ones
there will be plenty of power available
for headphones, and the quality will
be quite good. Either a double or
single circuit jack may be used, as
shown, although the former will give
slightly better results. The connec-
tions for both types are clearly
shown in the diagrams.

A point to notice is that the inser-
tion of the plug will automatically
connect the phones and cut out the
speaker, even though the output valve
is left running. Under no circum-
stances should it be pulled out, as
damage to the set may result if ’this

is done.

A third method which will give ex-
cellent results is shown in Fig. 3. A
speaker transformer matched to the
output tube (as it always should be)
is connected in the usual way, but
instead of terminating in a voice coil
a resistor of the same value is placed
across the secondary. A pair of phones
with an impedance of at least 10
times that of the resistor are connect-
ed across it as shown. Naturally a
slight mismatch will occur, but it is
negligible. The only disadvantage is
that nine-tenths of the power is lost
in the resistor, but with A.C. sets
there is usually plenty to spare.

The fourth and best method is to
use an output transformer with a
primary to match the output tube and
a secondary to match the impedance

of the phones. In this way best qual-
iF‘Ey reproduction will be obtained. See
ig, 4.

If the set has push-pull output all
the above can easily be applied except
that in the first case two condensers
are used, one from each plate, as
shown in Fig, 5.

1t will be noticed that most of the
above systems are permanent adap-
tions for phone work. If it is desired
to operate the speaker when phones
are not wanted, suitable switching de-
vices can be fixed without any trouble.

In conclusion, it is hardly neces-
sary to add that a good pair of head-

Fig 3,

Fig.4
Rz V.C imPEDANCE

B+ B+

x

Best results are obtained by using a suitable
transformer.

phones should be used, not only for
the sake of quality, but cheap phones
will definitely deteriorate often after
only a few months, whereas others
will last almost indefinitely.

—The N.Z. Radiogram.

John W. Straede

B.Sc., ALM.LLR.E. (Aust.)
RADIO ENGINEER
X
For advice on Electronics,

Sound System Engineering,

and Radioc Receiver Design

Available by appointment
only.

x

7 Adeline Street,
Preston, Vic.

Phone: JU1814

Problems will net be dis-
cussed over the ‘phone.
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RADIO STEP BY STEIP — Part i6.

From Detector To Speaker

The need for audio amplifcation between detector and speaker is
explained in this article— which also outlines the theory and con-
struction of the audio transformer.

T the conclusion of last month’s

instalment describing the opera-

tion of a typical three-valve bat-
tery receiver, we left the signal in
its audio frequency form after it had
passed through the detector and had
been stripped of remaining r.f. by
means of an r.f. choke and by-pass
condenser.

The signal is now in exactly the
same form as it was after leaving
the microphone at the transmitting
station, and before it was impressed
on the radio frequency carrier wave.
By the process of detection the sig-
nal has been transformed from a
radio frequency signal oscillating at
the rate of say a million times a sec-
ond, to an audio frequency signal
varying from perhaps 50 to 15,000
times per second.

Audio Valves Needed for
Speaker Operation

This signal is still comparatively
weak, though it could operate a pair
of headphones connected in the plate
circuit of the detector wvalve, thus
transforming the electrical impulses
into the sounds that originally im-
pinged on the microphone diaphragm.
However, to provide sufficient power
for loud-speaker operation, further
amplification is necessary, and this is
provided by adding an additional valve
or valves. Just as the amplifying
stage ahead of the detector was called
the r.f. amplifier, because amplifica-

quencies, so the amplifying valve or
valves following the detector comprise
the audio frequency amplifier.

One common way of effecting am-
plification is by using an audio fre-
quency transformer immediately fol-
lowing the detector, and coupled to
the succeeding valve in the chain. This
can be the last valve in the set, as in
the circuit under discussion, or it can
be followed by still another valve to
give still greater amplification. Thus,
in the circuit shown, the transformer
“T” couples the detector valve “V2”
to the output valve “V3.”

How an Audio Transformer
is Made

An audio frequency transformer
consists of two windings of wire on
an iron core, special iron alloys be-
ing generally used in order to intensi-
fy the magnetic effect. If a solid iron
core were used, losses due largely to
eddy currents would be extremely
high, and so laminations are employ-
ed to build up the core. As well, the
core must be of sufficient size to
avoid saturation at the maximumvalue
of primary current passed.

The two windings are called the
primary and secondary. The primary
winding, which generally consists of
something like 8,000 turns, is wound
over the laminated iron core. Next,
a layer of insulation is put on, and
the secondary winding is wound
alongside (or over the top of) the
primary, as illustrated in fig. 2.

tion there takes place at radio fre- The ratio of the number of sec-
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ondary turns to the number of pri-
mary turns varies from 3%:1 to 10:1,
the former ratio being very commonly
used. This means, for example, that
if the primary consists of 8,000 turns,
the secondary has 9,000 turns, and ne-
glecting losses, the signal applied
across the primary would be amplified
three times.

It should be noted that voltage
only, and not power, is increased by
this process. Coincident with the step-
up in voltage there will be a corres-
ponding step-down in current (am-
peres). Assuming that the transform-
er is 100 per cent. efficient, the power
generated in the secondary measured
in watts (volts by amperes), will re-
main the same as that developed in
the primary. ’

However, the normal audio ampli-
fying valve is a voltage-operated
device—current is of no importance.
Hence the object is to produce the
largest possible voltage variations
between the grid and filament of the
valve. Though an audio transformer
cannot amplify by itself, it greatly
increases the output of the valve fol-
lowing it by virtue of the voltage step-
up it gives the signal developed
across the primary.

From the above it might be as-
sumed that the ratio of an audio
transformer could be increased in-
definitely, resulting in an enormous
increase in amplification. Unfortun-
ately, however, there are two practi-
cal restrictions.

The ratio of a transformer is de-
termined by the number of turns of
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How To Get The

HIS article is not a full descrip- ==

tion of how a short-wave re-

ceiver ought to be built, but
rather aims at presenting and making
clear some points of major import-
ance, especially to the beginners who
have been discouraged because their
first short-wave sets did not perform
as they had hoped.

If good results are to be expected
the following things are of the great-
est importance and must be attend-
ed to; otherwise money experided will
be money wasted.

The first consideration ig ease of
handling. Fine tuning is the essence
of DX, and this cannot be accomplish-
ed with sets having cramped controls
or dials which do not run smoothly.
Never mind what the appearance of
the set is like unless you have plenty
of money to spend; a plain knob is
better if it turns the control smooth-
ly than a jerky dial no matterhow good
it looks. The tuning control should be
placed in the middle of the panel and
on DX receivers this is the band-
spreading condenser, The bandsetter
or large condenser which tunes the
whole range of the coil is then mount-
ed to the right so that it may be ad-
justed quickly. The regeneration con-
trol, which it is usually necessary to
handle frequently, is set off to the left
of the bandspreader. Each control

Best From A Sm

By
PHILIP. A. G. HOWELL "

should be mounted at least 3 to 4
inches apart.

1t should now be seen that the
above will determine the circuit lay-
out. Take first the breadboard or base-
board set. The wood should be fairly
soft, preferably varnished, and above
all things clean. If the regeneration
control is in the plate or screen cir-
cuit the associated plate circuit and
screen grid components will go with
their wiring over to the left of the
board, while those of the grid cir-
cuit are placed on the right. The tube
sockets should be screwed down so
that the leads from the elements run
straight to their respective circuits.
If total stability and absence of hand
capacity is absolutely necessary, the
front panel must be of metal, while if
possible a grounded shield should be
screwed across the base in such a
manner that it isolates the detector
grid and plate circuits. Sheets cut
from biscuit tin or kerosene tin are
better than nothing if suitably braced,
for the shields must not be loose or
flap. It is as well to keep the tube on

Raising The Dead With Radio

We cut the coupon. In due course
we |received [the [lavishly |illustrated
catalogue packed with information on
this and that and mentioning things
which we are sure do not exist (e.g.
gramophone motors, speaker with 112
ounce magnets).

There were beautiful tables of bias
loads, tables of reactances and last,
but not least, a table giving the power
required for a sound- system to do
various jobs.

Looking through the last table we
found the various uses for a 10-watt
amplifier (we, in Australia, would
probably make do with a 5-watt), the
uses of a 25-watt amplifier, then a
35-watt, and so on.

The last column in the table dealt
with application of a super-super “75
to 120 watts” sound system. (What
a job—only a mere 18 tubes). One
of the apphcatlons listed was “Funeral
Parlours.”

Now why is 75 watts (or 120) re-
quired in a Funeral Parlour? Is it

to drown the laments of the dear de-
parted’s relatives, or to provide scoth-
ing music to help him on his journey
to the next world.

Having recently listened to a mere
30-watt job being played “full bore”
we decided that the 75-watts could do
one job only and that was the raising

~of the dead. After all, 15-watts will

drown almost any amount of wailing,
20-watts will fill a picture theatre
with musie, 25-watts will quieten our
son-an-heir (now aged 22 months)
and 50-watts will load up five long-
horn P.A. speakers.

Hearing 75-watts the poor tortured
soul returns to earth to beg forgive-
ness, change its will or do whatever
else is required by the operators of
the super-super sound system.

Anyway, a certain model aeroplane
club got into trouble for disturbing a
church service half-a-mile away with
a vibrator amplifier of about 3 (three)
watts.

—J.W.S.

all Short-Wave Set

the plate circuit side of the shield and
the coil on the grid circuit side, pro-
vided the leads from the reaction coil
can be well spaced away from the
grid circuit parts. But do not make the
only to common mistake of canning
the tube and coil like sardines, as
losses are the only natural result. Cor-
rect spacing and no shielding are al-
ways better than too much shielding.
The antenna trimming condenser
should be mounted at the top corner
of the panel on the grid circuit side.

For a receiver built on a chassis
the lay-out is much easier. All grid cir-
cuit wiring is kept above the deck
and all plate wiring underneath, each
stage being separated by a ‘metal
shield. The parts can be set with the
bandspreader in the middle antenna
trimmer on the left and bandsetter
on the right, above the chassis, while
the regeneration control is mounted
below and to the left of the band-
spreader through the chassis, while
the on/off switch offsets it on the
right. When using a condenser in the
grid line to control regeneration it
will be mounted in place of the an-
tenna trimmer, which will go up to the
left top corner of the panel. Even
when using grid control it is advisable
to leave the potentiometer in the
screen lead or plate lead in the case
of triodes, to act as a variable resis-
tance to regulate the voltage of dif-
ferent wavebands.

How to construct satisfactory coils
is a thing which comes only with ex-
perience, but nevertheless there are
some points worth noting which are
not customarily described. Coils should
be wound as close to the base of the
former as is practicable — that is,
usually about %-inch, keeping leads
as short as possible, taking care to see
that the reaction coil leads are not
tangled with the grid winding leads.
It is advisable to make the grid wind-
ing of as heavy a gauge wire as can
be handled, and the converse applies
for the reaction coil. Also it should
be kept in mind that as the voltage
is lowered on the plate of the tube,
so the number of reaction coil turns
are increased. Never wind a c¢oil, dope
it and, try it out afterwards. It should
be wound and the reaction coil made
so that it ecan be moved within limits
(only fine gauge wire will permit
this). Then it can be plugged in and
the windings adjusted for maximum
performance. It may then be doped
with a light and clear dope.

Finally, good headphones and an-
tenna are essential. All sawiyng in
the line and lead should be reduced to
a minimum to stop capacity effects.

So remember these points and im-
prove your reception,

—N.Z. Radiogram

Poge 20
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Shortwave Feview

NOTES FROM MY DIARY—

TOMMY HANDLEY’S BOOK SHOP

Got a laugh from Tommy Handley
when he put over a good one in the
above sketch on Friday, July 23, at
9.45 a.m. (session commences at 9.30
and through GRG, 25.68 is fine).

Lady said she wanted a book on
rural matters. Tommy rebplied, “Yes,
Madam, have you heard the story of
the four bulls?” “No,” said the lady.
“Well,” said Tommy, “there were four
bulls. One said he would like to fight
and he would join the Army; the sec-
ond said he wanted to go to sea, so
he joined the Navy; the third said he
wanted to fly, so he joined the R.AF.”
“But what about the fourth?” en-
quired the lady. “Oh,” said Tommy,
“he said: ‘Listen, boys, I'll just stick
around and be a cowboy’.”

Am inclined to think,, by the time
this issue is being read, daylight re-
ception will have passed its peak.
There is every indication that from
10.30 or 11 a.m. till near 1 p.m. sig-
nals fade badly and stations of an
gvening that were doubtful in the
early part of the night are showing
up pretty well. Sometimes these show-
ings forecast an early Spring. Those
of us who are compelled to rise early
will welcome the warmer weather, so
I hope my opinion of conditinns is
not just wishful thinking.

SOME DAY WAITING WILL END

Enquiries for Radio gear necessary
to adapt Country sets to City require-
ments, suggests Doctor Gaden will
soon be back at the receiver,

FROM THE SHAKY ISLES

The Pacific Panther, Arthur Cushen,
as usual has a new one. This time
PRL . . ., “Radio National”, Rio de
Janiero. On 9.72 mec., is heard from
as early as 8 a.m, in Spanish trans-
mission and still going strong at 10
a.m, No English heard, but usual
bells of PRLS used often, and many
references to Propaganda Depart-
ment and Radio National.

Mr. Cushen also tells of further suc-
cesses in competitions and refers to
having won the best of the year veri-
fications at the local DX Club with
WRRN, a 250-watter on broadcast in

CONDUCTED BY
L. J. KEAST

Warren, Ohio and ZOY on Shortwave. " Command Performance. Sunday,
Result, 2 cups, 11 certificates and a 4.15 pm. KWV, 7.30 KWID.

pair of ﬁreslde ornaments.

G. I. Jive, Tues., Wed.,, Thurs.,
SAN FRANCISCO STATIONS  Sat, Sun, 445 p.m, KWV,
BEAMED TO AUSTRALIA Hi Neighbour, Tues, Wed., Thru.,

KROJ, 15,190 ke, 19.75 m.: 6.15—7.45 Fri, Sat, 7.15 p.m.,, KWID, KROJ.

a.m. Kastern Australian Standard. )
Sidney Roger Commentary, Tues.,

—,9897 kc., .30.31 m.: 6—11 p.m. East- Wed., Thurs., Fri, Sat., 8.05 p.m.
ern Australian Standard. KWID.

KWV, 10,840 kc., 27.68m.: 4—6.30
p.m. Eastern Australian Standard. Orchestras

- KWID, 9570 ke, 31.85 m: 5—8.15

p.m. Eastern Australian Standard. Fred Waring: Tues., Wed.,, Thur,

Fri., 545 pm., KWV,; 10.15 puan.
Here a few of the regular and popu- KROJ.
lar features: Freddie Martin: Sun. 7.5 pm.,

KWID, KROJ; Mon., 5.45 p.m., KWV,

Tues., 9.05 p.n.,, KROJ; Sat., 4.15
p.m. KWV,

News, every hour on the hour. All
stations.

Sports Today, 6.05 p.m. All stations.

Re-creation Top Base Ball Games,
Daily, 6.16—7 p.m., KWID.

United Nations on the March. Daily,
4.05, KROJ, KWV,

Name Bands. Daily, 8.05—9 p.m.
KROJ.

What American Commentators Say.

Daily, except Sundays, 5.45 p.m.
KWID.

Andre Kostelanetz: Sun. 10.30 p.m.,
KROJ; Thur, 4.156 pm., KWV,

Harry James: Mon., 6.45
KROJ; 6.30 p.m. KROJ, KWID.

7.15 a.m.,

a.m.,

Tommy Dorsey: Mon.:
KROJ.

Rusvaorgan: Sat., 9.05 p.m., KROJ.

ALL-WAVE ALL-WORLD DX CLUB
Application for Membership

The Secretary,

All-Wave All-World DX Ciub,
243 Elizabeth Street, Sydney.
Dear Sir,

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

A S e

Ad‘dress'..._. B USSP ORUP R 4

(Please print
both plainly)

Mysetisa ... [OOSR

| enclose herewith the Life Membership fee of 2/— (Postal Notes or Money
Order), for which | will receive, post free, a Membership Certificate showing
b my Official Club Number. NOTE—CIlub Badges are not available.

b (Signed) ... TR

(Readers whe do not want to mutilete their upln ean write out the details requnrcd)
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Shortwave Notes and Observations

AUSTRALIA

VLQ-2, Brisbane, 7.215 m.c., 41.568
m.: This new onel is R8-9 at 9 p.m.
and only a slight surge. (Perkins).

VLQ 7.24 m.c., 41.44 m.: Is O.K. in
a.m, but surge is still there (Perkins).

AMERICA—NORTH

KROJ, 16.89 m. has been replaced
by 19.76 m .(L.J.K.)

KWID on 19.62 m. has greatly ex-
tended its schedule. Opening at 7 a.m.
it continue the programme for the
Americas till 2.45 p.m. Then, after 15
minutes, comes back directed to the
East till 4.45 p.m. As can be imag-
ined, they get into trouble with VUD-
3, but can be copied for most of the
session.

At 5 pm. KWID moves to 31.35 m.
and! still puts in the best signal of
the day (L.J.K.).

WGEA was picked up on July 12 at
6.08 p.m. with an R-7,Q-4signal, but
it quickly dropped to R-3, Q-3 and
at 6.53 was fading badly. When an-
nouncing at 6.8 p.m. said “The Voice
of America is reaching you over sta-
tions in the 31, 38, 49, and 47 metre
bands (L.J.K.).

KROJ, on 6$.89 m.c., 30.31 m. has
improved a lot in its evening session
to Australia, The added feature,
“Name Bands”, heard from 8.05 till 9
p.n. should prove popular (L.J.K.).

KKQ, Bolinas, 11.95 m.c., 25.11 m.
has the Philco programme of “Our
Secret Weapon”, all about the enemy
propaganda, at 1.15 p.m. and “Lucky
Strike” Hit Parade at 1.30 p.m. on
Saturdays. (Cushen),

WKILJ, 30. 77 m. heard calling
AFHQ at 9.15—9.30 a.m., after which
the usual “Voice of America” pro-

grammes are heard (Cushen).

KROJ, 9.89 m.c., 30.31 m. varies a
lot there. Occassionally it is good
throughout, but very seldom. Most
nights it weakens after 10 p.m. and
by closing time is hardly audible
(Matthews, W.A.).

KES-3, 28.25 m. is R-4 at 6.30 p.m.,
never much here and now relays
KGEI (Perkins),

WLWO 39.6 m. now R-4 around 6
pm and seems irregular (Perkins).
WLWO when closing at 6.30 p.m. say,
“, . . We leave the air at this time
to change frequency. We will return
in fifteen minutes on 25.6 metres, a
frequency of 11.710 kc. Tune for news
in English on the hour.” (L.J.K.).

WLWO, 11,710 ke., 25.62 m. I could
not find the signal loud enough to copy
at 6.45 p.m. (L.J.X.). Mr. Perkins of
Malanda says he hears WLWO on
2562 m, at 6 a.m,, but there is no
sign of them down here at that time.

KWY, 39.6 m. is a “beaut” from
6.40 p.m. (Perkins).

WBOS, Boston, 48.86 m is R-4 at
7 p.m. (Perkins). (Mr. Perkins letter
was written a little while ago; WBOS
now closes at 6 p.m. (L.J.K.).
KWID, 31.35 metres present a re-
creation of Top Line Basball games
from 6.15 till 7 p.m. nightly (L.J.K.).

WRUL on 25,58 m. when closing
at 4 pm. says: “We will return at
415 p.m. on 7805 kec., and on WRUW
on 6040 ke.” (L.J.K.).

AFRICA
ABYSSINTA

-—, Addis Abab, 9.62 mc., 31.17 m.
now on the air from 1.40' till 2.30
a.m. Gives relay of BBC news at 2
a.m,

ALGERIA

Radio France 12.12 me., 24.75 m.
and AFHQ 8.9% mec.,, 33.48 m. can
be heard in parallel at 2 am. An-

nouncing at that hour as Radio
France, “This is United Nations Radlo
coming to you from North Africa.”
2.15 German, 2.30 Englsih announce-
ment, 2.31 French, and at 2.45 when
Itahan commenced there was terrific
jamming (L.J.K.).

EGYPT

SUV, Cairo 10.055 mc., 29.84 m. in
parallel with SUX, Calro. 7.865 mec.
38.15 m. is putting in a londer signal
at 2.30 a.m. Both sign off at 3 a.m.
with bell. (L.J.K.)

SUX, 38.15 m. is fairly good at 4.10
a.m., but at the same hour SUP-2
47.47 m, is much better.

FRENCH EQUATORIAL AFRICA

FZI, Brazzaville, 11.975 mec., 25.06
m: Said to be operating from :9.15 till
10.30 p.m. but morse at that hour
would make it impossible for me to
follow even if on. I am told they are
also on the air from 2 till 3 a.m. This
time presents difficulties for me, but
would be pleased to know if any read-
ers have heard FZI at this hour.

The afternoon session can be heard
through the more, but that is unfor-
tunately always prevalent. At 8.55
p.m, the Kissantzi for two minutes
precedes the announcement, “Ici
Brazzaville”.

FRENCH MOROCCO

CNR1, Rabat, 37.34 m. is good at
4.20 a.m. (Gillett).

KENYA COLONY

Local news in KEnglish is heard at
2.16 am, on VQT7LO, Nairobi, 6.06
m.c., 49.50 in. folowed by dance music
(LJ

One of the outstanding signals of
the month was VQ7LO, Nairobi on
27.96 m, when closing at 5 a.m. on
July 2. Reports were asked for and
to be sent to Box 777, Nairobi, Kenya
Colony. They announced that all let-
ters would be acknowledged (Gillett).

Ul

, ’

GEORGE BROWN &

IM/AT,

f'a infloi

Sole Australian Concessionaires:

267 Clarence Street, Sydney

Victorian Distributors: J. H. MAGRATH PTY. LTD., 208 Little Lonsdale Street
Melbourne

C0. PTY. LTD.

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

SERVICE: Ultimate owners are as-
sured of continuity of service. Our
laboratory is situated at 267 Clar-
ence Street, Sydney.

Servicing of all brands of radio sets
amplifiers, as well as Rola Speakers
is also undertaken at our labora-
tories.

receivers
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THE EAST
CHINA

XGOY is still unlucky in the at-
tempts to give us a special broadcast
on 19.73 m, Night after night I tune
in_ at 8 o’clock, but noise invariably
kills any signal that may be there.
Later in the night XGOY is more for-
tunate when directed to America and
at midnight can be tuned in on, 31.10
m. and through XGOA on 30.86 m.
when news is given, News 1is alse
heard through XGOY at 12.30, 1 and
2 a.m. when sometimes it is heard as
well on 40 metres. (LJ.K.),

NEW STATIONS

KROJ, ‘Frisco, 15.19 mc., 19.75m: This one
was brlefly mentioned  in June issue. | am
now able to give some further particulars
regarding same. The programme heard at
8.01 a.m. is beamed to Alaska and closes
at ¥ a.m. The station now opens at 6.15 a.m.
and till 7.45 a.m. iy beamed to Australia. It
has replaced the 17.76 mc., outlet which was
found unsatisfactory. Unforunately, on 16.75
metres it is sometimes 7 a.m. before it is at
all pleasant to listen to, but here’s hoping it
will. imprave.

WLWK, Cincinnati, 9.59 mc., 31.30 m.: First
hear on Saturday, July 10, at 9 p.m. when
announcement was made in English. Then ran
off into Spanish giving call sign and station
particulars again at 10.30. Closed at 11 p.m.
Excellent signal when opening, but got mixed
up with VUD-4 affter 9.30, but still strong
enough to be copied.

This is the first time | have heard The
Crosley Corporation depart from WLWO.
VLQ-2, Brisbane, 7.215 mc., 41.58m.: Not
sure when actually opened, but first heard on
July 8. Excellent signal. Schedule: 5.30—11.30
p.m. daily.

WRUL, Boston, 11.73 m.c., 2558 m.: This is
not actually a new one, but it is sa long since
we have heard this outfet of the World Radio
University it is being in¢luded in this category,
as it will be new to a lot of our readers. |
am not quite sure of schedule, but 1 have
heard them closing at 9.15 a.m. and open-
ing again at 2 p.m. where they stay till 4
p.m. On both occasions they were in paraliel
with WRUW. 370 ke, 30.93 m,

WOA-4, New York, 10.515 kc., 28.53m.: An-
other “Vaice of America” heard from 8 till
10 a.m. News is given at 8 and § am. Sig-
qnal - is fcnr but like its Californian cousin,
KES-3, is'in' @ nhoisy- part of the band which
someone has found eXcellenf for Morse.

GREAT BRITAIN

One of the best stations on the air
before breakfast is ——, London, on
approximately 31.41 metres, Excellent
when giving BBC news at 6.45
(LJ.K.).

Will be glad when London gives us
some more call-signs. Am particularly
anxious to know the one for the sta-
tion on approximately 31.60 m. Very
active in the mornings; at 8 o’clock
news is read and at 815 “Yankee
Doodle” is followed by ..— several
times and then “Hier ist London.”

GSF, 19.82 m. heard well at 11.35
p.m. (Gillett) and here is a list of
BBC transmitters classed as heard

, p.m.

well at 6.45 am. by Mr. Gillett of
Adelaide: GRY, 31.25; GRJ,
GSU, 41.32; GSW, 41.49 GRK, 41.75;
GRT, 41.96: GRM, 42.13; GRS, 42.46;
GRN, 48.43; GRO, 48.54; GRB, 49.92.
Others classed in the same category
are: GVU, 2547 and GSN, 25.38 at
420 am.; at 4 am. GRX 30.96; GRU,
381.75 an\ GRI, 31.86. At 2‘)0 p.m.
GRX is good, while GRU at 3.35 p.m.
is also good. Mr. Gillatt continues his
report on the London stationsg with:
The following are very good at the
times stated: GRF, 24.8 and GRO,
24.92 at 8.45 a.m.; GSE, 25.29 at 4.45
a.m.; GSD, 25.53, 11.20 p.m. and 7.45
a.m.; GSC 31.32 at 2.20 p.m.; GRG,
25.68 at 7.45 a.m.; GSB, 31.55 at 3.35
and 6.35 a.m.; GSA, 49.49 at
6.05 a.m. and GRH, 30.53, practically
all day.

RUSSIA

Morning news at 7.15 is heard well
on 15.23 m.c.. 19.7 m. and, on some
days is almost as good on 15.11 n.c.,
19.85 m,

On 9.545 me. 31.43 m, Moscow gives
gives news in English at 12.15 a.m.
which at 12.30 is followed by Russian.

Moscow is also often heard from
5.45 p.m. on 15.503 mec,, 19.35 m. giv-
ing letters to the front and a concert
at 6.10 p.m.

The Home service transmitter of
Moscow on 12.26 wmec., 24.47 m., wtih
an R-6 signal, can be heard at mid-
night.

And just to round off Russian trans-
mitters, you can hear an R-6 signal
from the one on 9.48 m.c., 31.65 m., at

1 a.m, in Dutch, 1.15 various lan-
guages and at 1.31 in Hungarian.
(L.J.K).

MISCELLANEOUS

Listeners will be pleased to hear
that the Canadian Broadcasting Cor-

poration are building a new Short-

40.98;

Wave Station, and it is expected to go
on the air very soon. Reception from
Canada has never been exceptionally
good and at present we are more or
less left to CBFY, Montreal, for news
from that part of the world, which is
given at 9.30, 10 and 11 p.m,

ICELAND
TFJ, Revkjavik, 12.23 me., 24.54

m, is now weakening off, was very
poor on the only occasion I heard
them at 3.20 p.m. (Gillett).

SPAIN

EAQ, Madrid, 80.43 metres are quite
good at 3.23 a.m. when lady announcer
said, “This is the Spanish Broadeast-
ing Network.” (Gillett).

SWITZERLAND -

HER-3, Berne, 48.66 m. gives a five
minutes programme in English each
morning, commencing at 6.55 entitled
‘The Day at Home and Abroad.”
(Gillett.)

SYRIA

FXE, Beirut, 37.41 m, presents news
in English at 2.35 a.m. which is pre-
ceded by a portion of “The White
Cliffs of Dover.” (Gillett).

TURKEY

Another station 'using many lan-
guages iz TAP, Ankara, 9.464 me.,
31.70 m. At 1.15 a.m. Yugoslavian,
1.30 Arabic, 1.45 French, 2 a.m. Portu-
guese. If you wait till 2.156 you will
hear news in English (L.J.K.).

TAP, Ankara, 31.7 m. is great
strength with news at 8 a.m. (Gillett).

VATICAN CITY

HVJ, 50.26 m. is heard very well at
5.15 am. and on 31.06 m. closes with
ringing of Church Bells at 3.30 am.
(Gillett).

NOTICE TO DX CLUB MEMBERS

Members of the All-Wave All-World DX Club are advised that they should make
o point of replenishing their stock of stationery immediately, as all paper prices
have risen, and we expect that it will be necessary to increasé prices by at

least 259%.

Already it has been found necessary to abandon the log-sheets and club stickers.

However, while stocks last,
shown:—

the following stationery is available at the prices

REPORT FORMS.—Save time and make sure of supplying all the in-
formation required by using these official farms, which identify you

with an established DX organisation.

Price .... ... ...

2/— for 50, post free

NOTEPAPER.—Headed Club notepaper for members’ correspondence

is also available.
Price ...

..... 2/~ for 50 sheets, past free

ALL-WAVE ALL-WORLD DX CLUB, 243 Elixabeth Street, Sydney.
VL VI VL VL VL VL VL VL VEL VL VL VL VL VL RDL VL QL
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Allied and Neutral Countries Short-Wave
Schedules

These schedules which have been compiled from listeners’ reports,
my own observations, and the acknowledged help of ‘Globe Circler”
and ““Universalite’’ are believed to be correct at time of going to
press, but are subject to change without notice. Readers will show a
grateful consideration for others if they will notify me of any altera-
tions. Please send reports to: L. J. Keast, 23 Honiton Ave. W.,
Carlingford. Urgent reports, ‘phone Epping 2511.

Loggings are shown under ‘’Short Wave Notes and Observations.’’
The great number of stations on the air makes it necessary to print
schedules in sections. The 31 and 49 metre bands are shown in
July issue.

Please make the following alterations to Bands shown in July issue i—
VLQ, Brisbane, 7.24 S 41.44, 6—10 am (Sun. 6.45—10.45).
VLQ-3, Brlsbane 9.66 S 31. 05 11.45 am—5.15 pm

.15pm)
—, Addis Abab, 9.62 S 31.17, 1.40-—2.30 am.
And make the following additions:—
WGEA, Schenectady, 9.55 31.41 , 3—8 pm (Omitted from Jjuly issue)
WLWK, Cincinnati, 9.59 N 31.30. See particulars under ‘‘“New
Stations”’.
VLQ-2, Brisbane, 7.21 N 41.58. See particulars under ““New Stations.”’
WRUL, Boston, 7.80 38.44 (Omitted from July issue)

(Sun. 11 am—

Symbols: N—New stations; S—Change of Schedule; F—Change of
frequency.
Call Sign Location Me. M, Time: Eostern Australian St'dard
GRZ London 21.64 13.86 911,15 pm
GSH London 21.47 13.97 8.30—1.15 am
OPL Leopoldville  20.04 1497 £55—10.15. pm
— L'potdville  19.20 N 15.63 2.45—3.30 o.m.; 4.30—4.45
am; 9.15—9. 30 pm;
HBH Berne 1848  16.23 Tuyes. & Sat. 11.45 pm—1.15 am
GVO London 18.08 1659 2215 gm
GRQ London 18.02 16.64 845 pm—12.30 am; 2--2.45 am
EIRE Athlone 17.84 16.82 10—11.30 pm; 3.30—4 am;
News 2.45 am.
WRCR  New York 17.83 16.83 8 pm—7.15 am
GSY London 17.81 16.84 345445 pm; 8.45 pm—1.15
R am; 1.30—3.1
WLWO Cincinnati 17,80 16.85 ”pm_zl?’ao 2m5 am
GSG London 17.79  16.86 84510 pm; 1.30—2.45 am
WRCA New York 17.78 16.87 11 pm—2.45 om
OPL  Leopoldville 17.77 16.88 855_10.15 pm; 4.30—6.30 am
KROJ ‘Frisco 17.76 N 16.89 Not in use at present
WRUW Boston 17.75 1690 1-3.15 om
London 17.73 N 16.92 11.30 pm—1.30 am
LRA-5 B'nos Aires 17.72 1693  Sofe. 6.45_7.30 am
Brazzaville 17.71 16.94 5.30—8 am
GRA, , London 17.71 1694 6 pm-—2.45 am; News 7 pm
HVJ, Vatican City 17.44 17.20 Mon. Wed. & Sat.: 11 pm—I1
am; Tues, 11 pm—1.20 am;
Fri. 11 pm—midnight.
wCw New York 15.85 1893 3 am—7 am
—, Moscow 15,75 19.05 9.40—11.30 pm
wCB Hicksville 15.58 19.28 7.15—8 am.
GRD London 15.45 19.42 5.45—7pm; 8.45—10.30 pm
— Accra, G. Coast 15.42 19.45 8-—8.30 pm; 3—4 am.
GWE, London 15.42 N 19.44 5.45--7 pm; 8 pm—1.15 am
GRE London 15.39 19.50 5.45—7 pm; 10.15 pm-—1 am;
1.30—5 am
KwUu ‘Frisco  15.35 19.53 Daily except Thurs, 6.30-—8.15
am (Mon 7-—8 am). Daily
except Mon. & Thurs, 9.45—
11.30 am
WRUW/L Boston 15,35 19.54 8 pm—3.15 om; 3.30—4.30 am
FGA Dakar 15.34 19.55 5.15—7 am
WGEA Schenectady 15,33 19.57 7.30—9.45 am
WGEO 15,33 19.57 10.15 pm—5.30 am.
vii-3 Sydney 15.32 19.58 3.10—3.40 pm; 8.15—9.45 pm
GSP London 15.31 19.60 3.45—7.45 pm; 8—10.45 pm;
11-—11.30 pm;11.45 pm—
12.45 am;2—2.30 am; 2.45—-
3 am
HER-6 Berne 15.30 19.60 Testing Tues. ond Sat. from
KWID ‘Frisco 15.29 S 19.62 7 am—2.45 pm; 3—4.45 pm
LRU B'nos Aires 15.29 19.62 9.15—10.15 pm
vUup-3 Delhi 15,29 19.62 1.15—2.5 pm; 3—6.15 pm;
8.30—10.15 p.m.
WCBX  New York 1527 19.64 8 pm-—6.45 am; 7—9.45 am.
GSI London 15.26 19.66 845 pm—1.15 am; 1.30—6.45
WLWO C'cinnati  15.25 19.67 ‘2. 45 5.30 am
VLG-6 Melbourne 15,23 19.69 1145 am-—1.30 pm; (Sun. 12
noon—1.50 pm); 1.55—2.30
pm; 3.10—3.40 pm.
_ Moscow  15.22 1970 7.15—7.40 am; 8.48—9.30 am;
11.15—11.40 am; 1.15—1.40

pm

Call Sign  Location
WBOS Boston
XGOY Chungking
TAQ Ankara
KROJ, ‘Frisco
XGOY .. Chungking
GSO London
TGWA  Guatemala
PRE-9 Fortaleza
VLG-7  Melbourne
SBT Stockhoim
WNBI  New York
GSF London
HVJ Vatican City
— Moscow
HVJ Vatican City
GWC, London
PSE R de Janiero
wDO N.Y.
— Malaga
— Tunis
— Dakar
WKRD New York
CNR Rabat
FIA Douala
HCJB Quito
— Brazzaville
— Moscow
TFJ Reykjavik
— Moscow
— Moscow
R. France Algiers
ZNR Aden
GRF London
GRY London
CEV180 Santiago
FZI Brazzaville
ZPAS Encarnacion
XGOY Chungking
VLG-9  Melbourne

CXAIO Montevideo
WRCA N.Y.

VLR-3  Melbourne
H13-X Trujillo City

VLI-2 Sydney
WBOS Boston
HER-5 Berne
GSE London

WGEA Schenectady

CXA, 14 Colonia

YLG-4 Melbourne
YLW-3 Perth
—_ Moscow
WCRC N.Y.
WCDA N.Y.
GSN London

Mec.
15.21

15.20
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N AU OOV N 00O O

15.11

1
11
11

—=N NN AoV Wwh
~NYWw -l VIoWRAO

.83

.83
.83
.82

F

M,
19.72

19.73

19.74
19.75
19.76
19.76
19.78

19.78
19.79

19.80
19.81
19.82

19.84

Time: Eostern Australian St'derd
10.15 pm—1 am; 1.15 am—

. pm.

Exact schedule unknown, but
bursts through some nights
with news at 8 o’clack.

7.30—9 pm; 11.30 pm—12.45

am

6.15—7.45 am; 8—9 am

Wed. only, 10—10.45 am

8.45—9 pm; 10.15—11.15 pm;
1.30—1.45 am; 3.30—4 am.

3.45—4.55 am; (Mon. till 8.15

am)
7—11.05 am
6.30—8.10 am

am)
1—4.15 am. News 1.01 am.
10 pm—7 am
8.45 pm—1. 15 am; 3.30—3.45

10—10.15 am; 10.30—
10.50 am; 11--11,20 am; Wd.
1.25-2.25 am; Fri 2-3.20 am

7.15—7.40 am; 8.48—9.30
am; 11.15—11.40 am; 1.15
—1.40 pm; 9.30—10.20 pm

Thurs. m/n. to 1 am Fri.; Fri.
m/n to 1 am Sat.

3—7 pm

Fri. 7—7.30 am;10—10.30 am

11 pm—6 am

11 pm—Midnight

9—11 pm; 3—7 am

No schedule

8.45 pm —2.45 am; 3—4.45 am

9.30—11 pm

8.45—9. 30 pm; 5.15—5.45 am

9.45—11.45 pm; 2.30—5.30
am; 8 am—12.45 pm

4.30—6 am.

1 pm to 2 am (this is all Rus-
sian—for Home Service)
3.15—3.30 pm
7.45—9.23 am; 10—10.50 am
6--8 am; 2.40—3.45 pm; 4.45
—5 pm; 7.30—8.50 pm; 11

(Sun. 6.45—8

—11.15 pm; 12.30—12.45
am; 1.15—1.45 am.

2.30—4.30 am; 5—7.30 am;
7.45—8.15 am.

2.13-—3.30 am

8 pm—2.45 am

3.45—6,45 pm; 845—9 pm;

10.15-—11.30 pm; 11.45 pm
~--2.30 am; 2.45—4.45 am;
News 4.15 and 6 pm.

9.30pm-—m/n; 2.30 am—2 pm

5—7.30 am; News 5.45 am; 1
—2 pm; 3.55—4.40 pm; 9.15
-—10.30 pm; 2--—3 am

8.30—10 am

Not in use at present.

12.15—12.45 am.

9.25 am—12.10 pm

6—10.45 pm; 3-—6.45 am; 7
am—1.30 pm

11.45 am—©6. IS pm (Sun. 12.50
pm—6.25 pm}

8.30 am—12.15 pm.

4.55—5.25 pm

8.15—10 pm; 3—7.15 am; 7.30
am-—2 pm

1055—1130 pm; 6.50—7.35
am; 11.45 am—!1 pm

1—1.15 pm; 1—1. 30 am; 2.30
—7 am.

10 pm—7.15 am.

7 am—2 pm

7.30~8 pm; 8.15---

5 pm
8.30—11.45 am; 1.30—8.45 pm
(Sun. 8.45 am—=8.45 pm)
8.30—9.30 pm; 10.30—11 pm;
12.30—12.50 am.
9.30 am—2 pm.
8 pm—8.30 am
3—5.30 pm; 5—6.45 am
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SPEEDY QUERY SERVICE

Conducted under the personal supervision of A, G. HULL

S.D.E. (Yandarra) has built the Trade
Builder Mantel set, but does not get re-
ception on shortwaves.

A.—The fact that you get reception
on the broadcast band indicates that your
set is probably correctly wired, so the
foult is most likely to be in your coils, or
wave-change switch.

Unfortunately, there were a few rother
poor coils released by one firm which
put up a kit of parts (the firm does not
advertise with us!). Usually the trouble
was due to a short in the trimmers, the
mica insulation being knocked out of
position during assembly of the coil unit.
If you can raise one or more interstate
stations at night with an indoor aerial,
you can be certain that it is not the
fault of your building, and the best thing
to do is to take the set along to on ex-
pert serviceman with a signal tracer.
Careful inspection of trimmers and
switch contacts may help you to locate
the fault.

L.H. (Burnley) finds thot earthing his
set ‘reduces the volume slightly and asks
the cguse and cure.

A.—-Your are probably using-an in-
door aerial. When the set is not earthed,
the mains léad to the set and the short
aerial act as a dipole aerial. When the
set is earthed, the mains leod no fonger
acts as an aerial, reducing the effective
pick-up. The cure is to use a longer
aerial, or else refrain from earthing the
set. Earthing is advisable, however, on
the score of safety — sometimes there is
sufficient leakage to give on unpleasant
tingle when the chassis of an unearthed
set is touched by the hand.

A.G.C. says: /Il thought the formula
for a bias resistor was R —= E — I, The
valve data books gives the bias for a 6C6
as 3 volts, its anode current as 2 ma.,
so shouldn’t the resistor be 1500 ohms?
Yet 4,000 ohms is . shbwn on one cir-
cuit diagrom.”’

A.—The formula is certainly quite
correct, although we'd like to point out
that it includes screen current as well as
anode, or plate current. The actual bias
voltage required depends upon the screen
voltage, the .anode load resistor and
whether the volve is used as an amplifier,

detector or oscillator. When used as an

anode-detector, large bias voltages are
required, thus making the current low,
so a large bias resistor (often as high
as 50,000 -ohms) is required.

A,R.D. (Rose Bay) wants more ‘‘ldeas
in Circuits.”

A.—Sorry, but there’s a limit to the
ideas that can be evolved. Just at the

moment, the “‘ideas’”” are marking time
until we can present three or four each
month, including in each month’s collec-
tion, something original, which hos never
been published before. Many of the
original ideas so far printed have been
evolved by our technical editor, Mr.
Straede, or by students working under
his direction. Later we hope to give you
a collection of "‘crazy circuits’’ that have
oppeared throughout the ages, and you
should get plenty of ideos from them!

M.H.W. (Preston, N.S.W.) wants the
connections for a 6H7M valve (a Cana-
dian 2-in-1 type).

A.—Here it is. The valve consists of
on output pentode similar to the 38 and
hoving base connections as for a 6F6G,
together with a medium-mu triode. The
cap is the triode and control grid, the
No. 6 pin is the triode anode. The pins
(read clockwise) are: 1, shield; 2, heat-
er; 3, pentode anode; 4, pentode screen;
5, pentode control grid; 6 triode anade;
7, heoter; 8, common cathode. Correct-
operating conditions for 250 volts apera-
tion are: bias resistor 600 ohms, pentode
load 11,000 ohms, The triode is intend-
ed as a grid-leak detector, the grid-leak
(1 to 3 meg.) being returned to the
cathode and not connected across the grid
condenser. The valve can be plugged in,
in place of a 6F6G output valve and
will work reasonably well, the triode sec-
tion is then not used.

UNPUBLISHED VALVE DATA—No. 1

The excellent valve data charts
which are published from time to
time by valve manufacturers and dis-
tributorg carry all the data usually
required for the proper application of
the valves in question. But there are
times when the keen radio man finds
a way of using a valve to suit his
own particular requirements, although
this particular form of application
may not have been considered by the
maker, let alone covered in the pub-
lished data charts,

From time to time we come across
data covering the unorthodox appli-
cation of \alve% and we feel sure
that this data will be appreciated by
our readers, as in most cases it has
never been published in any popular
radio magazines in Australia.

Take, for example, the 79
triode, which was originally

twin
intro-

duced as an ouput valve for Class B
amplifiers. It has since found applica-
tion in dozens of different schemes,
such as crystal oscillator and r.f. am-
plifier in transmitters, as a twin valve
for efficient little one-valvers, and as
phase-changer in amplifiers. The two
triodes contained in its envelope are
of comparatively high gain, with an
amplification factor of about 80, a
mutual conductance of 2 milliamps
per volt, and a plate resistance of
about 40,000 ohins. The actual charac-
teristics depend on the grid bias, plate
voltages and . other factors, hut the
above, considered in relation to the
curves shown above, will give a fair
idea of what can be expected. The high
gain and fairly high plate resistance
make the valve ideal for resistance
coupling, and for pre-amplifier stages
ahead of a low-output microphone or

photo-electric cell.
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Characteristic curves for the triode sections of the 79 type valve.
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