














rewind coils
maintenance.

for

and intermediate transformers

SAVE THE FORMERS'!
SAVE THE TRIMMERS!

SAVE THE CANS!

and MATCH THE KIT!

REWIND SERVICE

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

for

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

receiver

as

This is a real help to the War Effort,

it saves manpower and materials,

warfare.

two of the biggest factors in modern
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LICENSED SERVICEMEN:
For Your Replacement Parts
REMEMBER

MELBOURNE. CI1.

‘Phones: Central 3688 and 4414
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J. H. MAGRATH PTY. LTD.

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

(Continued)

suitable oscillatory circuits with elec-
trons. The frequency required is so
high and the wave-length so small
that the oscillatory circuits consist
of atoms of various metallic sub-
stances. Different frequencies are ob-
tained by varying the typei of atom!

An X-ray tube is very much like
an oscilloscope tube. The differences
are these: Instead of producing light
by striking a phosphorescent screen,
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the cathode rays produce X-rays by
striking a metallic button. Instead of
the -cathode rays being deflected as
in the oscilloscope tubes, they are
focussed to a small spot on the metal
button (the ‘*‘target”) so that all X-
rays produced come from the same
point. Another difference is the use
of higher voltages — the osciilatory
circuits (the electron orbits of the
target atoms) will not produce osciila-
tions unless the striking electrons are
moving sufficiently fasti and the elec-
tron velocity depends on the voltage
between anode and cathode,
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The history of the X-ray tube is
interesting: Early tubes were merely
cathode ray tubes, the glass wall of
the tube acting as the target. The X-
rays produced were diffuse, of low in-
tensity and of comparatively long
wave-length, A metal target consis-
ing of a tungsten button set in a
copper block was used in later tubes.

he tube current was controlled by
varying the pressure of the residual
gas in the evacuated tube! No easy
task, but not impossible. How would
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you like to control the current of a
radio valve that way? :

The introduction of the heated
cathode enabled a ready means of
controlling the current as well as giv-
ing greater uniformity from tube to
tube. Some modern tubes have in-
directly heated cathodes with the
cathode and anode plane parailel and
quite close together. Other modern
tubes are almost completely all-metal
in construction. The advances in the
construction of X-ray tubes, oscillo-
scope tubes and radio valves are more
or less in step with one another.

X-ray Voltages.

Some tubes are self-rectifying and
may operate from alternating cur-
rent which is stepped up to high po-
tential by means of a transformer.
Usually the centre-tap of the second-
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ary is earthed so that a person touch-
ing one of the leads receives only half
of the secondary voltage (which may
be tens of thousands of volts). Other
tubes require D.C. which may be ob-
tained from a wvalve rectifier consist-
ing of one or two high-voltage keno-
trons (high-vacuum diode rectifiers).
To reduce the cost and insulation re-
quirements of the transformer, a volt-
age doubling circuit (see diagram)
may be used. The tubes must be cap-
able of withstanding an extremely
high inverse peak voltage.Only a small
current is required for most tubes —
sometimes just a few milliamperes.
Besides tube rectifiers there are mech-
anical rectifiers consisting of a large
commutator disc driven by a syn-
chronous motor. In some designs the
contacts consist of a series of spokes
mounted on a rotating shaft. Mech-
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LAYOUT for AUDIOMETRY.
/

anical rectifiers are now completely
out of date.

Audiometry

The measurement of deafness is
long past the crude method of meas-
uring the distance at which a tick-
ing watch may be heard. Today, the
frequency response of the ear may he
'determined with a fair degree of ac-
curacy. The patient sits in a sound-
proofed room and listens either to a
good quality baffled permag. speaker
placed at a standard distance, or to

Concave Gathode
focusses
electron

— ' High yﬁ//ayg Ssz{y
CoLD - CATHODE X-RAY TUBE.

a single “hi-fi” moving coil earphone.

The signal to the speaker is supplied
by a calibrated beat-frequency oscilla-
tor which is fitted with two volume
controls. One volume control is actu-
ated by a cam attached to the tuning
shaft of the oscillator and is set so
that ejther a constant acoustic output
is obtained from the speaker, or else
an output set to match a “standard
ear” is used. The signal may be con-
tinuous or interrupted at second inter-

Hi?l\ Vo/faie Kenolrons.
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FULL-WAVE VoITAGE-DOVBLING RECTIFICATION.

- vals. The patient signals to the opera-

tor by means of a lamp and push-
button. In practice the volume at any
one frequency is reduced until the pa-
tient signals he is no longer hearing
it. Then the volume level is increased
until it is just audible once more, If
the two volume levels are not reas-
onably clcse, the experiment is re-
peated for that particular frequency.
After a number of frequencies have

.been used (anything from six to six-

teen are used in practice), the re-
sponse of the patient’s ear is reason-
ably well known and a suitable cor-
rective device may be prescribed, Old
people show a falling off in the high
frequency' response. Electronic devices
for use as deaf-aids were considered
in Part 1 of this article.
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“THERMAL" RADIO |

In his usuval end~of-the-year review
of radio in America, David Sarnoff,
president of the Radio Corporation
of America, laid considerable stress
on the application of radio-frequency
heating. This a pplication of radio
technique is pre-war, but in its war
role it has assumed greater import-
ance and made remarkable advances.

Among the applications of “ther-
mal” radio enumerated by Mr. Sar-
noff are glueing, annealing, welding,
riveting, and even de-activating en-
zymes. It is also claimed that rub-
ber may, now be “radio-cemented” to
wood or plastics.

Referring to television, Mr. Sar-
noff stated that its laboratory status
is a war secret, but those confident
of the success that marks wartime
developments expect television to em-
erge from this war to make a great
post-war industry.

The Australasion Radio World, September, 1943.
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« ¢« o » o o« but civilian recquirements 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.

THE WORLD'S STANDARD RADIO VALVE

Radiotron

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

AMALGAMATED WIRELESS VALVE CO. PTY. LTD.
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DESIGN FOR A POST-WAR RECEIVER

the moment, such vital accessories

as power transformers, converter
valves, aluminium chassis, being un-
obtainable for some time now. How-
ever, experimenters have a certain
amount of “junk” on hand and so cir-
cuits are still interesting. Anyway
you can now be planning a super re-
ceiver for after the war, Well, here’s
a circuit of a 17-~-valve all-wave receiv-
er featuring two R.F. stages (one
untuned), two LF. stages, high-gain
audio system, noise reduction sys-
tems, beat-frequency oscillator, ete.
Most of the tube types shown are
Australian-made types, or are directly
replaceable by Australian types.

SET building is definitely “out” at

Aerial Input Circuit

A number of aerial inputs are pro-
vided so that various types of aerial
can be tried out, including noise-bal-
ancing systems. The second R.F. stage
is aperiodic in order to reduce instab-
ility, simplify alignment and allow
the use. of only a 3-gang tuning con-
denser.

The converter is the 6J8G which,
with a properly designed circuit, has
quite a low noise level. The A.V.C.
voltage is not applied to the converter,
but there is plenty of A.V.C. action as

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

Variable Coupling

Two of the LF. transformers have
variable coupling between the prim-
ary and secondary coils. This is of
help in reaching out after “DX”. For
reception of distant stations, the
coupling is reduced, giving extreme
selectivity the “sideband cutting” be-
ing of comparatively small import-
ance when considered against the de-
creased noise level and freedom from
interference. It is noteworthy that the
A.V.C. is taken from the first I.F. out-
put and after amplification is fed to
the second I.F. so that forward-act-
ing A.V.C. is obtained as well as the
usual backward-acting.

A kind of diode-biassing is used for
the second detector, a 6G8G, the gain
of which falls off at zero-bias giving
a muting effect when signals are too
weak for satisfactory reception.

three channels, one of which is push-
pull, and three speakers, two of which
the woofer and tweeter, are permags.
For distant reception when selectiv-
ity is increased, the low-frequency
section is cut-off to reduce boominess.
The middle frequency section has an
output of about 12 watts and uses a
floating paraphase driver system,

A large number of R.F. chokes is
employed in the power pack to pre-
vent “man-made static” coming in via
the power line.

Filament Chokes

Similar R.F. chokes, (but wound
with heavier wire) are in the fila-
ment circuits of the R.F. and LF.
valves. Not shown in the schematic is
an adjustable trimmer wired in paral-
lel with each section of the tuning
gang, The oscillator trimmer gives
a band-spread action, while the other
two trimmers enable maximum gain
on short-waves, or (by staggering) a
wide-band reception from hi-fidelity
locals.

In the plate circuit of the 6J8G is
an R.F. filter which can be tuned to
keep out the harmonics of a local
BCB station, which might produce a

The audio amplifier finishes up with growl or whistle in the L.F. section.

1stR.EGUTG

2nd R ESUTG

CONV. 678G st LFE U6

6886
AY.C Amp. % Ract.

GEG
znfos*r., 1stAE

2nd.LE 6U?6
and Mufing.
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NOTE: Healer of
each K.F. valve bq-
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RFc

The Australasian Radio World, September, 1943.




FULL STORY OF INVERSE FEEDBACK

CHARACTERISTICS, CIRCUITS AND DESIGN CONSIDERATIONS

Here is a helpful discussion of the principles and applications of

inverse feed-back, a subject of

special interest now that -home

experimenting is pretty largely confined to audio-frequency sys-

tems. While the circuits given are primarily intended to be illus-

trative, they are also practical, and the circuit values suggested
furnish a basis from which further work can be carried on.

NVERSE or negative feed-back
I principles were set down quite a

few years ago, but only recently
"have modern high-gain tubes made
feed-back popular in the quest for
better fidelity of reproduction, stabil-
ity and noise reduction in audio cir-
cuits. In contrast to positive feed-
back, which produces distortion, in-
creased gain and oscillation, inverse
feed-back offers:

(1)
(2)
(3)
(4)

Improved linearity of response.
Stabilised impedances.
Reduced gain.

Improved phase shift and phase
distortion.

(5) Reduced harmonic distortion.
(6) Improved load capacity.
(7) Stabilised amplification with

changes of circuit constants.

(8) Reduced noise,

To apply inverse feed-back in the
general sense, a small portion of the
output of an audio amplifier is return-
ed to the input and added to the sig-
nal voltage, but in phase opposition
g0 that degeneration rather than re-
generation is produced. If the ampli-
tude of this fed-back voltage ap-
proaches that of the signal input volt-
age, then the output waveshape of
the amplifier will resemble the input
waveshape more and more. Nonlinear
components appearing in the output
of the amplifier will be fed back and

o
R+ 250V,

Fig. 1 — A single-tube current. Jntrolled feed-
back circuit.

Y — 6J7, 6C6, etc.

C — 0.1 ufd, 450 v., paper.

Cs — 0.5 ufd., 450 v., paper.

Rgl, Rg2 — 500,000 chms, i, watt.

Rc¢ — 2000 chms, 1 watt.

again amplified, but in a manner such
that the original components will be
largely cancelled. Because of this can-
celling effect on amplitude excursions
the linear response band will be ex-
tend in scope. Noise, distortion and
other imperfections in the input sig-
nal will not be reduced by feed-back,
since the corrective action is limited
to those circuits over which the feed-
back is applied. However, the appli-
cation of feed-back to an amplifier
will give it much improved fidelity of

TR
250V, asov.
B+
Fig. 2 — Voltage feed-back in a transformer-

coupled push-pull stage.

Vi, Y2 — 6L6, 6F6, etc.

C — 0.5-1.0 ufd.,, high quality (preferably
1000 v. rating, aithough 450 v. will do).

Cec — 25 ufd., 50 v., electrolytic.

Rc — 250 ohms (Class AB1).

Rf — 500,000 ohms, variable. When feed-
back is set, a fixed resistor of proper
value may be substituted.

Rg — 25,000 ohms, 1 watt.

Tl — Driver plate or line to push-pull grids
{split sec.).

T2 —- Push-pull plates to line or v.c. (6600
chms p-p).

reproduction, so that the additive ac-
tion of its own faults will be mini-
mised,

Types of Feed-Back

Inverse feed-back may be subdivided
into two fundamental types, voltage
feed-back and current feed-back. A
combination of the two is generally
spoken of as “bridge” feed-back. Vol-
tage feed-back occurs when the feed-
back voltage is proportional to the
ocutput voltage. This, the most fre-
quently used type, provides a reduc-
tion in the internal resistance of the

Re

B+ 300V.

8+ 250V.

Fig. 3 — A simple voltage feed-back system

for a single-tube output stage.

Y1 — 6C5, 6J5, etc.

V2 — 76, 6P5G, etc.

C — 0.5-1,0 ufd., high quality (preferably
1000 v. rating, although 450 v. will do).

€1 — 0.1 ufd., 450 v., paper.

C2 — 25ufd., 25 v., electrolytic.

C3 — 25 ufd., 50 v., electrolytic.

R1, Rg —500,000 ohms, Y watt.

R2 — 3000 ohms, 1 watt.

R3 — 5000 ohms.

Rf — 500,000 ohms, variable. When feed-

back is set, a fixed resistor of proper
value may be substituted.

Rp — 100,000 ohms, 1 watt.

T — Plate to line.

amplifier, giving an effect similar to
that resulting from lowering the plate
resistance of the output tubes. When
feeding a loudspeaker whose imped-
ance varies greatly over the audio
range, an impedance-stabilising ef- .
fect is observed reducing cone reson-
ance and “hangover” effects. Current
feed-back occurs when the feed-back
voltage is proportional to the output
current. It has the effect of raising
the internal resistance of the ampli-
fler, and is much less desirable with
a speaker load. It is of value in certain
types of “gainless” phase inverters.
Bridge feed-back is sometimes used
for specific overall application, but
it is not easy to proportion the
amounts of each type without the use
of laboratory instruments and refer-
ence to involved mathematics.

Single-Stage Feedback

Figs. 1, 2 and 3 are examples of
single-stage feed-back. In Fig. 1 the
feedback occurs across the un-bypass-
ed cathode resistor, Re. This is an ex~
ample of current feed-back; that is,
feed-back which tends to maintain
the output. current constant with
variations in inherent amplification.
There is no improvement of frequency
distortion (the range of flat frequency
response is not extended) because the
inherent variation in amplification re-
results from the variatien in load im-
pedance with frequency, hence the
output voltage of the amplifier varies
with frequency even though the out-
put current is constant. However, am-
plitude distortion is greatly reduced,

Rs — 1.0 megohm, 1 watt.
Rp — 100,000 ochms, 1 watt.
Page 10
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as 1s the gain of the stage. This type
of feed-back circuit is not suitable for
use with an output transformer be-
cause it tends to make the magnetis-
ing current sinusoidal and thereby
actually increases the distortion in
the output voltage. Note that the sup-
pressor grid and the screen by-pass
condenser, Cs; are not returned to the
cathode, so that feed-back is not also
applied to these elements.

Push-pull Circuits

Fig. 2 shows a push-pull stage in
which the feed-back is taken off both
plates aud returned to the grid cir-
cuit. This is an example of voltage
feed-back. Resistors Rf and Rg set
the amount of feed-back used. The
condensers, C, are blocking conden-
sers of at least 0.5 ufd. and must be
of good quality. In this circuit the
distortion generated by the tubes and
that caused by core saturation of
transformer T2 are reduced. The low-
frequency response is improved, but
the leakage reactance of the second-
ary of T2 prevents the high fre-
quencies from being improved. Fig. 3
shows another example of voltage
feed-back, affecting the driver as well
as the output stage. Amplitude dis-
tortion in V2 is reduced and the low
frequency response improved. The
feed-back voltage varies with fre-
quency in a manner such that fre-
quency distortion in V1 is also im-
proved. Amplitude distortion is not re-
duced. In this case the feed-back re-
sistor, Rf, must be larger in value
than Rp and Rp must be less than
Reg.

.'-‘= B8+ 250V. B+ 00V,
Fig. 4. — Feed-back over two stages.
Y1 — 6J7, 6C6, etc.
V2 - 2A3.
C — 0.5-1.0 ufd., high quality {(preferably

1000 v. rating, although 450 v., will do).
Cc — 25 ufd., 25 v., electrolytic.

Cs — 0.5 ufd., 450 v., paper.

C1 — 0.1 ufd., 450 v., paper. ~
C2 — 25 ufd., 50 v., electrolytic.

R1 — 100 ohms (may be varied).

R2 — 500,000 ohms, 14 watt.

R3 — 1.0 megohm, 1 wott.

R4 — 100,000 ohms, 1 watt.

R5 ~— 500,000 ohms, % watt.

R6 — 750 ohms, (Class Al).

Re — 2000 ohms, 1 watt.

Rf — 500,000 ohms, variable. When feed-
back is set, a fixed resistor of proper
value may be substituted.

T — Plate to line (2500 ohms).

Taken from that ““daddy”
“Q.S.T."”, published by the

s e ai o e e i it aie ek Lt it des. et i aad. g

article by Philip C. Erhorn covers the whole subject of in-
verse feedback and answers all those questions which our
readers have been asking us about this vital method of
handling the distortion which would otherwise prove a draw-
back to modern pentodes and beam power valves.

of all radio technical journals,
American Relay League, this
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Feed-back Over More Than One
Stage.

Figs. 4 and 5 are examples of feed-
back over two stages. In Fig, 4, _Rf
and R1 form, in effect, a voltage divid-

1
L {

T3

£

T2

-
B+ 250V

B+ 300v

Fig. 5 — Feed-back over two stages in a

transformer-coupled amplifier with push-pull

output stage.

Vi — 65F5, 6C5, etc.

V2, V3 — 2A3s.

C — 0.5-1.0 ufd., high quality (preferably
1000 v., rating, although 450 v., will do}.

C1 — 25 ufd., 25 v., electrolytic.

€2 — 25 ufd., 50 v., electrolytic.

R1 — 3000-5000 ohms, 1 watt.

R2 — 750 ohms (Class AB1),

Rf — 500,000 ohms, variable. When feed-

back is set, a fixed resistor of proper
value may be substituted.
Rg — 10 ohms (may be varied).

T1 — Driver plate or line to grid.

T2 — Singie plate to push-pull, centre-tap,
1:1 or step-down.

T3 — Push-pull plates to line, v.c. or Class-

B grids, 5000 ohms p-p.

er. Rc is the normal cathode bias re-
sistor and Cc a normal by-pass con-
denser. Less degeneration takes place
in V1 than in the circuit of Fig. 1.
Amplitude and frequency distortion
are reduced in both stages and the
circuit is quite stable. Fig. 5 shows
a different method: of returning the
feed-back to the input circuit. Because
the winding capacity of T1 is in shunt
with Rg and some phase shift will' be
added by T2, the amount of feed-back
which can be used is limited to a
greater extent than in Fig. 4.

Fig 6 shows a circuit with feed-
back over three stages, No blocking
condenser is necessary since the feed-
back voltage is picked off the second-
ary of transformer T2. To obtain the
right polarity the proper end of the
secondary of T2 must be selected; if

oscillation . occurs, reverse the feed-
back and ground connections. Since
the secondary of the output trans-
former, T2, is also included within the
feed-back loop, both high- and low-
frequency response will be improved:
Amplitude distortion is greatly reduc-
ed. The use of a phase inverter tube,
V2, obviates the necessity for an
interstage transformer and helps re-
duce inherent phase shift. Resistor
Re2 is the normal bias resistor, and
R1 and R2 are generally made equal
in value. The large amount of current
feed-back reduces the effective gain
cf the stage to unity, or somewhat
less. The feed-back resistor, Rf, may
be variable so that control over the
amount of feed-back used can be easily
secured. If the secondary of T2 is of
voice-coil impedance, the low output
voltage may limit the amount of feed-
back obtainable before oscillations oc-
cur at the extremes of the frequency
range. With line impedances (of the
order of 500 ohms) sufficient output
voltage should be available for all
purposes.

Effect of Phase Shift

The gain of the amplifier as a whole
will be reduced by feed-back, and to
realise useful output the gain without
feed-back must be in excess of the
desired gain. The excess gain is then
put to work producing feed-back, Loss
of gain in a power amplifier where
high power output is necessary may
be offset by increasing the input sig-
nal. This can be done in the low-level
speech stages where extra gain can
be realised cheaply and with low dis-
tortion.

Loss of gain is not the real criter-
ion for setting the maximum amount
of usable feed-back. Because of prac-
tical design limitations an amplifier
will produce phase shift at various fre-
quencies in varying degrees, the har-
monics lagging the fundamentals. The
fact that phase shift is not linear as
to frequency is the cause of phase
distortion. Phase shift and phase dis-
tortion are usually considered of little

The Australasian Radio World, September, 1943.

consequence when associated only
(Continued on next page)
Page 11



AN EYE
T0 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.

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.

RADIOKES

PTY. LTD.

P.0. BOX 90 — BROADWAY—SYDNEY

FEEDBACK

(Continued)

with audio-amplifiers, but in the case
of a feed-back amplifier phase shift
and its attemdant distortion assume
quite some importance.

The amplifier will have an inherent
amount of phase shift which must be
added to the shift caused by the feed-
back network. It can be shown that
if, for some arbitrary frequency, this
combined shift equals 180 degrees,
then the gain of the amplifier must
have been reduced by feed-back to an
extent that the product of this gain
multiplied by the fraction of the out-
put voltage applied to the input cir-
cuit is less than one, or instability in
the form of oscillation will take place.
Thus the usable percentage of feed-
back is directly dependent upon the
phase shift inherent in the amplifier.

Inherent Phase Shift

The causes of inherent phase shift
in an audio circuit may be brought
out by a specific example. The total
cathode current of a tube with a by-
passed cathode resistor is the sum
of the currents in the resistor and the
condenser, Vectorially it can be shown
that the current in the by-pass con-
denser causes a phase difference be-
tween cathode current and cathode
voltage. This phase difference, which
will not be constant with respect to
frequency, causes a phase shift be-
tween the signal input voltage to the
stage and the signal output voltage.
The resuit is phase distortion of the
signal.

In a similar manner the plate-cir-
cuit decoupling condenser, the output
condenser of the “B” supply, and a
screen by-pass condenser will cause a
phase shift to occur. “B” batteries, as
they age, will produce the same effect
as a condenser. Further, the inter-
electrode capacities of a tube, par-
ticularly the output capacity, will
cause a phase shift. Coupling con-
densers contribute unless their react-
ance is small compared with the value
of the following grid resistor. Reson-
ance in transformer windings, leak-
age reactance and stray capacities
such as wiring capacities or the
capacity of a condenser to its own
grounded metal case, are all factors
contributing to inherent phage shift.
The design of an amplifier eliminat-
ing the disadvantages of these capaci-
ties can become involved, and is not
to be taken up here. However, such
design will bear investigation by the
prospective builder who would use
large amounts of feed-back.

Corrective Action

A fact which should be emphasised
is that for proper corrective action
feed-back should take place not only
over the audible range of frequencies
but also at the harmonics of these

quence

frequencies, many well out of the
audible range, Hence a large phase
shift at some super- or sub-audible
frequency can become of real conse-
if the harmonic voltage of
some audio frequency is present in
any amount. The application of in-
verse feed-back will tend to reduce
phase shift and phase distortion over
a wide response band, but a large shift
at a remote frequency where the gain
is fairly substantial will still have a
limiting effect on the usable feed-
back, since the amplifier must not be
allowed to oscillate at any frequency
audible or inaudiible.

Reduction of Distortion and Noise

Because of non-linearity of tube
characteristics and associated devices,
harmonics and combination fre-
quencies are generated within an am-
plifier. When the amplifier is operated
well within its limits of power out-
put the total distortion will be reas-
onably small, and ordinarily only the
second harmonic will be of any im-
portance., An amplifier on the verge
of overloading will have higher order
harmonics present, even in amounts
exceeding the second harmonic.

Inverse feed-back reduces the per-
centage of all harmonics present by a
proportion effectively equal to the re-
duction of overall amplification. It
can be shown that, because of dis-
tortion and cross-modulation of the
harmonics fed back in an amplifier
operated at its overload point this is
not strictly true, although the overload
point will be extended by feed-back.
For an amplifier in its general ap-
plication to use, however, the first
statement holds.

The output of an amplifier may be
increased as the square of the gain
reduction due to feed-back, for the
same percentage distortion allowed
without feed-back. For example, if 1
per cent distortion is allowed without
feed-back and feed-back reduces the
gain of the amplifier three times, then
the output can be increased nine times
for the same 1 per cent distortion
with feed-back, provided the extreme
capabilities of the amplifier are not
exceeded. Do not forget that any dis-
tortion produced in the external cir-
cuits supplying the increased signal
voltage necessary for increased out-
put will not be reduced by this feed-
back.

Examining a power amplifier with
intent to apply inverse feed-back, sev-
eral interesting facts may be brought
out. The power output stage itself is
the source of a large percentage of
noisez and distortion. Feed-back over
this stage alone should produce
marked improvement in the output.
However, if the feed-back loop is re-
turned to the input of the power
stage, any amount of it will reduce
the gain to such an extent that the
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TO OBTAIN “Q.5.T.”

There seems to be gn impression
that “/Q.5.T.”" cannot be obtained.
This is not so. You can obtain a
special money order for a sub-
scription by application to your
Post Office. Subscription orders
can also be placed direct with your
local bookseller or through any
branch of Gordon and Gotch.

output of the driver must be excessive
and the distortion produced therein
may offset the benefits given by feed-
back. Much more satisfactory results
will oceur if the feed-back is applied
over the driver stage as well, relying
on the speech amplifier to supply the
gain lost. Since the speech amplifier
generally has to supply voltage output
rather than actual power output, it
may be assumed that little distortion
arises. However, since nothing is to
be lost except gain, feed-back may
alzo be applied over at least three
stages of the speech amplifier. The
linear-response range will be increas-
ed and any distortion present will be
reduced. If after such application of
feed-back the output level of a micro-
phone or pick-up head ig too low for
the gain remaining, a pentode stage
external to the feed-back loop may
be added. This should give enough
gain for the usual purpose. Where
feed-back is desirable over more than
three stages, considerable trouble with
instability will occur, To get around
this trouble the feed-back may be
split, applying one loop around two

Fig 6 — A three-stage amplifier with over-all feed-back loop.

V1 — 6J7, 6C6, etc.

stages and another around the remain-
ing stages. In a somewhat remote
case, a third Joop could then be added
over all of the stages.

Equalising

The flat frequency-response range
resulting from the application of in-
verse feed-back may be modified to
give more pleasing response to the
ear, particularly if the signal source
is a poorly equalised pick-up. By
suitably altering or adding to the con-
stants of the feed-back loop itself,
feed-back may be reduced for both
high and low freqguencies with negli-
gible reaction of one on the other. The
gain at these frequencies will be in-
creased, giving a peaked response
easily adjustable to the individual
taste. Referring to Fig. 6, if a con-
denser and an inductance of suitable
values are tied across, the cathode
registor of V1 in parallel, the conden-
ser will by-pass some of the high-
frequency feed-back to ground, and
the choke will similarly reduce the
low-frequency feed-back. This method
of equalisation has none of the dis-
tortion and loss characteristics so gen-
erally found with usual bass and treble
boosting circuits. Unless tremendous
boosting is wanted, there will still be
a small amount of feed-back present
at the boosted frequencies.

While feed-back has its best cor-
rective action for amplifiers with pen-
todes or beam tetrodes such as the
6L6 in the output stage, there is no
reason why it should not be used with
a triode output amplifier, particu-
larly if Class-B triodes are used and
a power-type driver is required. If
oqualisation is wanted in an ampli-
fler set-up feeding a speaker and used
for record play-back, or for feeding
a cutter and used for instantaneous
recording, excess gain raight be in-
corporated in the pre-amplifier, The
pre-amplifier is then equalised by
means of a selective feed-back as just
pointed out. This practice will allow

R

L ]
Y & To feeders

Twisted pair
or Coax.fine

.

Fig. 7 — Application of negative feed-back

to a transmitter.

V1, €, L1 -—— Final r.f. cutput stage.

V2 — 84/6Z4 (must be located near V3).

V3 — Speech amplifier stage.

R1 — 10,000 ohms, 1 wattf.

R7 — 10,000 ohms, variable to set amount
of feed-back.

L2, L3 — 1- or 2-turn loop coupled to "‘cold’’
end of tank coil and to L4 with twisted
pair of coaxial line.

L4 — Centre-tapped coil broadly tuned to
carrier frequency.
Sw — D.p.d.t. polarity reversal switch, If

“’singing’’ occurs reverse switch.

a maximum amount of feed-back to
be used over the power amplifier where
it is needed greatly at all frequencies.
In an ideal arrangement, the gain may
be controlled by a “T” pad inserted in
the line between the output trans-
former of the pre-amplifier and the
ifnput transformer of the power ampli-
ler,

Negative Feed-Back at R.F,

Although generally only used in
commercial applications, feed-back
may be applied over an entire radio-
telephone transmitter. A" small per-
centage of the carrier signal is recti-
filed and introduced into one of the
speech input stages. This is known
as r.f. inverse feed-back, and Fig. 7,
illustrates a simplified circuit suit-
able for amateur use. The rectifier
must be free from hum and distor-
tion, not only to produce a balanced
output representative of the carrier,

(Continued on next page)

-

Y2 —6J5, 76.
V3, V4 — 6L6, 6F6, etc.
C1 — 0.5 ufd., 450 v., paper.
C2, C3, C4 — 0.1 ufd., 450 v., paper.
C5 — 25 ufd.,, 50 v., electrolytic.
C6, C7 — 8.0 ufd., 450 v., electrolytic. T T,
R1, R2 — 50,000 ohms, 1 watt. !
R3 — 1.9 megohm, 1 watt.
R4, R6, R7 — 100,000 ohms, 1 watit,
R5 — 500,000 ohms, 1 watt. .
R8 — 250 ohms, Class ABI. 3
R® — 25,000 ohms, 1 watt. = 3 =
Re¢l — 2000 ohms, 1 watt.
R¢2 — 3000 ohms, 1 watt, b:
Rf — 500,000 ohms, voriable. When feed-back is set, a fixed Ry
resistor of proper value may be substituted.
T1 — Low-impedance mike, p.u. or line to grid. B+ 350V
T2 — Push-pull plates to line or v.c. (660 ohms p-p).
- [P
Bt 250V 7=;
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A SIMPLE WHEATSTONE BRIDGE

Practical details for the

construction of a simple

bridge for the measurement of resistance.

methods of resistance measure-

ment, some based on Ohm’s Law
(I equals E/R, therefore R equals
E/I), others using the balancing of
potentials in a Wheatstone network,
The latter method is the more accur-
ate in practice and the simple device
deseribed here enables comparisons to
be made to within one per cent if
care is taken. Under good conditions,
an accuracy of one part in a thousand
niay be obtained. The apparatus con-
sists of four parts:

I AST month we discussed various

1.—A current source.
2.—The Bridge.

3.—A Standard Resistor.
4,—A detecting device.

If a battery is used as a source of
current, the detecting device must be
sensitive to D.C. and a galvanometer
is suggested. A good guality O — .1
milliameter is quite suitable.

For those people not lucky enough
to possess such an instrument, we sug-
gest that an A.C. source be used and
that the detecting device be a pair of
earphones. A really good A.C. source
may be made from a buzzer and a
dry cell, the buzzer being enclosed in
a soundproof box and preferably
shielded. Anyway we’ll have more to
say on these points later on.

Design of the Bridge.

The bridge consists of a length of
uniform resistance wire, together with
a slider or movable tap. A scale divid-
ed into either 100 equal parts or
divided according to a “bridge” scale,
is fastened| beside the wire. The parts
of the wire on each side of the mov-
able contact, form two resistances in
the Wheatstone net. The other two re-
sistances consist of the “standard re-
sistor” and the resistance to be meas-
ured. The accuracy of the result de-
pends on the accuracy of the stan-
dard resistor. Resistors correct to

$mdard UnKnown
@
)
A X

| Buzzer Coil I I

50 & SoQ.n
le5vz
v Sw,
x——-—.

WIRE B

within 2 per cent are usually obtain-
able at a price only slightly more than
for an ordinary plus or minus 20 per
cent resistor. Resistors correct to one
half of ome per cent are also easily
obtained. Further accuracy is not
necessary for most radio work and,
in any case, would be useless as the
bridge itself introduces some error.
The resistance wire must be uni-
form as we are going to take the ratio
of its lengths as the ratio of its re-
sistances (measuring in each case

from the movable contact). The care-
ful unwinding of a 80 ohm rheostat
or a 100 ohm wire-wound potentio-
meter will provide a good length of
suitable wire.

Construction

Having obtained the length of re-
sistance wire, the actual usable length
must be decided. Thig should be
either onez metre (the scale is then one
metre long and is divided into cm and
millimetres) or 20 inches (the scale
is marked off in inches and tenths of
inches). The wooden base-board to
carry the wire must be about 6 inches
longer than the usable length, and 4
to 6 inches wide. It must be quite
rigid and quite dry. A coat of shellac
varnish is a help. The wire is tightly
stretched between two solder lugs
which must be spaced so that the
length of wire betwecen the lugs is
correct. The pieces of wire embedded
in the solder on the lugs are not
counted in the length. At each end a
pair of flexible leads, each fitted with
a good quality alligator clip should
be soldered. The movable contact may
consist of a piece of brass rod or
thick copper wire. One end is rounded
so as to form a “smooth point.” To
the other end are soldered three ingu-
lated wires with alligator elips. The
scale must be close to the wire and
may be underneath it.

Using the Bridge.
- The ends of the bridge (A and B

in the diagram) are connected to the
current source (the dry cell or the
dry cell-plus-buzzer), The standard
resistor is connacted between one end}
(A) and the unknown resistor which is
connected to the other end (B). The
detecting device (galvanometer or
phones) is connected between the mov-
able contact, which for the time being
is left off the wire and the junction
of the standard and unknown resist-
ances., The movable contact is touched
lightly on the wire and a current is
registered by the galvanometer (or
phones). The movable contact is now
moved along the wire until finally a
position is found at which the galvano-
meter (or phones) does not indicate
a current. (Position X in the diagram.)
The distances AX and BX are meas-
ured and the unknown resistance is
calculated as follows:

The Australasian Radio World, September, 1943.
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BX —AX, i.e., the ratio of the un-
known to the standard is the same as
the ratio of BX to AX,

It is advisable to have several stan-
dards as the nearer BX and AX are
equal, the more accurate is the Bridge.
If ‘“balance” is obtained very close to
one end of the wire, then it is a sign
that the standard resistor value is far
too low or too high.

The Galvanometer.

If a galvanometer is used, it should
be “shunted” by a length of copper
wire (say a foot of 30 gauge) until
balance is nearly obtained. Otherwise
the unbalance of potentials will send
sufficient current through the galvano-
meter to ruin it. When the balance is
nearly obtained, the “shunt” may be
removed. A quarter-ohm filament re-
sistor mav be used as a shunt.

Phones.
These should be standard good-

quality radio phones wound to about
2000 ohm D.C. resistance, Ear-pads of
sponge rubber are a help as they keep
out extraneous noises including sound
from the buzzer, besides making the
phones more comfortable to wear.

Buzzer.

If a buzzer is used as a source of
A.C. voltage, it must be in some
sound absorbing container. A good
way ia to mount it in a close-fitting
cardboard box which is in turn mount-
ed in a cardboard box with a layer
of cotton-wool in between. The sec-
ond box is then placed in a wooden
box and the outer gap filled with saw-
dust. The two cardboard partitions
and the wood reflect back part of the
sound whilst the cotton wool and the
sawdust absorb most frequencies to
a large extent.

The buzzer (and sound-absorbing
box) can be enclosed in a metal case
which is earthed, thus helping to
prevent. A.C. being picked up directly

by the phones via induction. If there
is a direct pick-up of A.C., there is no
position on the wire for zero sound,
only a minimum position is found.
Connecting a resistor between the
contacts of the buzzer improves the
note but may tend to stop it from
working. Best results were obtained
with a special buzzer using carbon
contacts (actually a simple type of
microphone!) with a 50 ohm resistor
across the carbon contacts.

Increasing the Sensitivity

Iuterchanging the position of cur-
rent source and detector sometimes
improves the sensitivity and allows
a sharper balance to be obtained.

A high-pitched buzzer gives better
results than a low-pitched one,

A large number of standards cover-
ing the range to be measured is also
very helpful. It is a good idea to
make not one, but a dozen measure-
ments and take the average, thus re-
ducing “experimental” error.

MULLARD-AUSTRALIA PTY. LTD., 69-73 Clarence Street, Sydney - - - - Phone: B5703
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The Story Of The Electrolytic Condenser

NY condenser consists of three
parts: two conductors which are
usually of metal and an insu-

lator called the “dielectric,” between
them. When a potential difference (i.e.
a voltage) occurs between the two
_conductors, a certain charge of elec-
tricity is stored in the condenser. The
ratio of the charge to the voltage is
called the capacity of the condenser.

Mathematically: Q = V X C where

Q=charge stored in coulombs,

V—voltage across condensor,

C=capacity in farads.

The farad is a very large unit of
capacity and most capacities are meas-
ured in micro-farads (millionths of a
farad) or even in micro-micro farads
for very small condensers.

Capacity eof a Condenser
The capacity depends upon the size
(area) of the conducting surfaces, the
distance they are apart and the nature
of the dielectric between them. If both
conducting surfaces have the same
area (and they usually do), then the
capacity may be found from the rule:
C=—=—A X K X .0976/D
where C==capacity in miero-micro-
farads,
A—area of one surface in sq.
centimetres.
D:—distance between surfaces
in centimetres.
K—“dielectric constant,” a
number depending upon the
dielectric material.

Large Capacities
If a conidenser is to have a very
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ErLectroLYTrc COMDENSER..

large capacity, then one of three
things must occur: The conducting
surfaces must be large, the dielectric
must be thin, so that the surfaces
can be close together, or the dielectric
constant must be high. Unfortunately
there is a limit td the size of the sur-
faces — we can’t use a room just to
hold a condenser! — most dielectric
constants are between 1 and 20 and if
the dielectric is too thin, voltage
breakdowns occur. In an electrolytic
condenser, high capacities are obtained
in a most ingenious way. One conduct-
ing surface (or electrode) is a piece
of aluminium foil which has its area
increased by “etching” fine grooves
and wrinkles in it. The other surface
(or electrode) is a liquid, either a
solution of boric acid or of some
salts and presses very close to the
aluminium foil electrode. The only
thing preventing them from touching
is an exceedingly thin film of alumin-
1i{uyrll oxide which covers the aluminium
oil.

This aluminium oxide acts as the
dielectric. Luckily, it is quite a good

insulator — a film only a ten-thous-
andth of an inch thick will withstand
many volts — and besides the dielec-

tric constant is fairly high (about 10.
The liquid and: foil are enclosed in
a container of waxed cardboard or
aluminium. The container is not an
electrode! If a cardboard container is
used then two pieces of aluminium foil
are used, but only one ig covered with
an oxide film—the other is bright and
clean to make contact with the liquid.

Making the Condenser.

When first assembled the positive
foil has no coating of oxide. The as-
sembled “condenser” is connected in
series with a limiting resistor to a
supply of direct current, At first a
fairly large current flows and the
liquid 1s electrolytically Wdecomposed,
the water becoming a mixture of oxy-
gen and hydrogen gases. The oxygen
unites with the positive foil to form
the oxide film. As the film is formed
the current decreases until finally
only a  minute current can leak
through the oxide film. The film is
now said to be “formed” and may
have a resistance as high as one meg-
ohm. The thickness of the film de-
penids on the temperature, the cur-
rent density and the composition of
the liquid. If a thick film is formed,
the capacity is low and vice versa.

Voltage Rating

The breakdown voltage of the con-
denser depends on the quality and
thickness of the oxide film. If the ox-
ide layer is coarse and granular
liquid can get between the particles
and cause a ‘“short”, or leakage. A
fine, uniform layer is the most effic-

2x385v.

g 000n 3w,
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TESTING ELECTROLYTIC CONDENSER,
_for LEAKAGE. i

ient. It is difficult, however, to make
a thick layer of fine particles because
as soon as the thin layer is formred
the current shuts off.

Electrolytic condensers are to a
certain extent self-healing, If the
oxide film breaks down at one point, a
fairly large current flows, producing a
new film at that place. Because of this
self-healing  capacity, electrolytic
condensers can be operated nearer to
their test voltages than paper or mica
condensers. It is safe to run the volt-
age across a condenser up to three-
quarters or seven-eighths of its ‘peak’
voltage, e.g., a 500-volt electrolytic
condenser may be considered to have
a maximum safe working voltage of
around 400 to 440 volts.

Semi-dry electrolytic condensers,
ie., electrolytic condensers in which
a pair of positive and negative foils
are closely wrapped and immersed in
a jelly-like “electrolytic” are not
usually self-healing, because when
breakdown of the film occurs, the foils
actually touch, giving rise to a com-
plete short.

Testing Electrolytics for Leakage

The quality of a condenser is best
found by applying a suitable voltage
across it and measuring the current
flowing. A series resistor should be in
the circuit just in case the condenser
has broken down — meters are ex-
pensive these days. The voltage ap-
plied should be comparable with the
working voltage or the peak voltage.
A leakage tester may be made from
a power transformer with the entire
high-tension secondary connected as a
half-wave winding. The rectifier may
be an 80 (yes, it’s slightly overloaded
but leakage testers aren’t used contin-
ually and, anyway, the current is
quite. small).

Electrolytics in Series

Where an extremely high d.c. volt-
age is to be smoothdd, or where ut-
mogt freedom from breakdowns is re-
quired, a pair of electrolytics may be
connected in series. Two 8 mfd. .525
volt condensers in series are equiva-
lent to a 4 mfd. 750 volt condenser
(or 1050 volts if each condenser is
shunted by a .05 meg. b watt bleeder).
This is very handy for high-power
amplifiers and transmitters where high
voltages are commonly used. (The
reduction from 1050 to 750 volts 1s to
allow for differences in leakage cur-
rent by a statistical method).
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RESISTORS---RESISTANCE

nection with electrical circuits,

denotes the property of a mat-
erial to oppose the flow of an electric
current. A resistor is the name given
to the component which is specifically
designed to possess resistance. The
two terms are often misused; resis-
tance is not a component any more
than a resistor is a property of a cir-
cuit.

We speak of an electric circuit hav-
ing certain resistance—and there is
a law connecting resistance with vol-
tage and current, known as Ohin’s
Law.

The unit of resistance is the ohm,
but when dealing with radio circuits
this is too small or too clumsy to
express resistance when hundreds of
thousands of ohms are concerned. A
grid-leak might have a value of 1,000,-
. 000 ohms, which, if written in full,
would not only look terrifying to the
beginner, but it would also take up
gspace and time. To remedy this a
larger unit is used, namely, the meg-
ohm, which is simply another way of
writing 1,000,000 ohms.

Supposing a resistor has a value
of 500,000 ohms, well, this can be
expressed far more neatly and quick-
er as a decimal part of a megohm.
Now 500,000 ohms is exactly half of
1,000,000 ohms, or 1 megohm, there-
fore, we simply write it as 0.5 meg-
ohm. Carrying this example further,
250,000 ohms 1s 0.25 megohm; 100,000
ohms is 0.1 megohm; 50,000 ohms is
0.05 megohm; and so on. Now for a
simple conversion tip. If the value in
ohms consist of six figures simply
put a decimal point in front of it to
convert it to a decimal part of a
megohm, If five figures form the value
in ohms then put put 0.0 in front of it.

RESIS’TANCE, when used in con-

Voltage Drop

Ohm's Law will show that the re-
sistance in a circuit will produce a
voltage drop, the value of which will
depend on the current flowing and
the value of the resistance. This is im-
portant in radio, where high values of
resistance are often encountered. In
the majority of calculations one usu-
ally has to measure the current flow-
ing in milliamps (mA.s), one milliamp
representing the 1,000th part of an
ampere—the unit of current. To cal-
culate the voltage dropped by the re-
sistance of the circuit, or by any resis-
torintroduced into the circuit whencur-
rent is expressed in milliamps, and the
resistance as so many thousand ohms
simply multpily the thousands figure
or figures of the resistance value by
the current figure. Example, a resis-
tor of 50,000 ohms is in a circuit in

which is flowing 5 mA.s; what voltage -

will be dropped? Answer: 50X5=—=250
volts. This simple form of calculation
will be found useful when dealing
with decoupling resistors, voltage
dropping resistors in eliminators, and
s0 on,

Wattage

Resistors are many in various types
each of which is intended to satisfy
some particular requirement. In addi-
tion to their various forms, each re-
sistor has a certain wattage rating *—
this is specified by the manufacturer,
and should not be ignored. If a cir-
cuit calls for a 1 watt resistor, which,
incidentally, could be of any value as
regards its resistance, then it would
be asking for trouble to use a resistor
having a % watt rating, as it would
be, so to speak, overloaded, and would
soon be destroyed.

The wattage required can be calcu-
lated quite easily if the resistance
and current are known. This is the
formula: Watts ——I* X R when I rep-
resents the current in amperes and
R the resistance in ohms. If the cur-
rent is in milliamps then decimals
must come into use again, remember-
ing that mA. is equal to 0.001 am-
pere, i.e., one thousandth.

An alternative method is:

Milliamps®

Watts———XR

1,000,000
So you can take your choice,

It does happen that one gets hold of
a vresistor of known resistance and
wattage rating, and wants to find out
the maximum ecurrent which can be
passed through it. In this case the
following calculation can be applied:

- B /" Watts
Milliamps=1,000 X v  Ohms.

—Practical Wireless, (Eng.)

A TRANSITRON OSCILLATOR

When the anode voltage of a screen- voltage having only a negligible ef-

grid valve is less than that of the
screen, the valve may have a negative
mutual conductance over a certain
range of grid voltage. This negative
mutual conductance is due to second-
ary emission and may be used as the
basis ¢f an oscillator — the dynatron
oscillator, Unfortunately, suitable
valves are not obtainable for that type
of circuit, but pentode valves also
have a range of negative mutual con-
ductance wunder certain conditions.
Here the negative transconductance is
due not to secondary emission, but to
the screen-grid (now the output elec-
trode) taking electrons from the cath-
ode-to-anode supply. If the voltages
are correctly adjusted, then the cir-
cuit will oscillate if a tuned ecircunit
is connected between the control-grid
and cathode and some signal is fed

back from the screen-grid, to the con-!

trol grid. Such an oscillator circuit
has many definite advantages,) the
most obvious one being that only one
untapped coil is required, The ecircuit
is very stable as regards frequency,
small variations in the H.T. supply
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circuit being unusually free from
harmonics.

Applications of this “transitron”
oscillator lie in superhet oscillators,
modulated oscillators, audio-frequency
oscillators, etc. TFor low frequency
work, the frequency may be controlled
by resistance-capacity networks in
place of the tuning coil and condenser.

A simplz modulated oscillator may
be built up by using a single pentode
valve as a transitron oscillator and
supplying its anode and screen with
A.C. instead of D.C., thus saving a
rectifier and obtaining 50-cycle modu-
lation at the same time. If space al-
lows, we may describe such an oscil-
lator in the future.
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THE SUPER SPACE - LICKER TWO

HE constant demand for news
I since the outbreak of war has
caused many to ask for a cheap
and easily constructed short-wave re-
ceiver for speaker use, to which the
Super Space Licker Two is the
.answer. ‘The primary purpose of this
receiver is to run a 6 or & inch mag-
no-diynamic speaker on the main
shortwave stations of the world and
to bring in the local broadcast without
the expense and difficulty of R.F.
stages or superhet construction, how-
ever, because of the flexibility of the
33 tube, with a little extra expense
of a band-spreader condenser and iso-
lantite sockets it can be made into a
regular DX receiver, and it is for
this reason that the band-spreader
C1 is shown in the circuit diagram.
For phone work not more than a total
of 45 volts will be needed, while for
speaker work 90 to 135 volts is needed
and because of the range a table of
voltages is included.

The Cireuit.

This is built round the type 33 tube
because of (a) its range as a detec-
tor — it will operate from 9 to 90
volts down to 15 or even 10 metres if
quality components are used in con-
structicn, and (b) the power that
may be obtained if so desired from
the audio stage. Quite contrary to
popular belief the plate drain is not
necessarily excessive, and may be
altered to suit the constructor by
variation of the screen voltage, ow-
ing to the internal spacing of the
elements. A striking example of the
extreme range of the tube was the
logging of many American and
Hawaiian stationg on phone with only
9 volts on the plate of the detector
running straight into the phones, the
audio stage being disconnected.

By
PHILIP A. G. HOWELL

BN T o 0] et e na D,

W6BKY was actually verified as evi-
dence.

The regeneration is accomplished
as in this set’s forerunner “The Space
Licker Two’” by a variable condenser
of .0005 capacity and low minimum
capacity, wired across the 5 megohm
gridleak. This makes oscillation so
smooth that a much higher voltage
can be applied to the detector screen
grid without fringe howl occurring,
the result of which is tremendous gain
in the detector stage providing more
than sufficient driving power for the
audio stage. Improved selectivity is
also obtained for the set can be kept
right on the verge of oscillation with-
out experiencing the customary in-
stability. Should the audio gain be
too high, however, and distortion re-
sult, a resistor about .25 megohm
wired across the transformer second-
ary will usually correct the trouble.

Construction

If plug-in coils are bought even the
newcomer to short-wave may attempt
this set, while anyone who has built
the Hiker’s One and amplifier should
experience no trouble in getting the
maximum performance from it. At
first sight the 5 controls will prob-
ably worry the constructor, but it
should be borne in mind that only 3,
or 2 of them if the loudspeaker is
omitted, will be in constant use, for
the aerial trimmer and potentiometer
will be set to suit each coil and left
untouched while the stations are be-

The Super Space [icker Two,

C1is a 3plate
rﬂl'ds.t Condenser
For ‘band spreading

] *O005ufd

ing tuned in. These extra controls
should be no more bother than the
tone control and wave-change switch
of a large receiver.

If only phone work with the low
voltage (45 volts) is contemplated a
1-5 audio transformer may be used
with noticeable gain.

In building, all parts should first
be mounted on the metal chassis and
panel. All wiring inside the dotted line
enclosing’ the grid circuit should be
kept above the chassis and kept as
short and direct as is practicable. Note
none of this wiring should be run
close against the metal chassis or
panel and if it is necessary to pass
any of it near a hot lead, that is,
any lead in the screen or plate cir-
cuit, it is advisable to run it at right
angles, otherwise losses may occur
or undesirable feed back take place.

All wiring should be done with fair-
ly heavy gauge tinned copper wire,
and the earth returns hooked to a
busbar soldered in several places to
the chassis and run to the earth ter-
minal.

Coils,

Those are wound on 1% -in. formers,
4 pin, of the ribbed type. All windings
are wound in the same direction.

There are two windings starting
with the reaction at the bottom of
the former, all windings are close
wound and the grid coils should be
separated by approximately 1/8-in.
gap from the reaction coils. The leads
are brought out through the hollow
brass pins of the former and anchored
with a drop of solder. Be careful to
clean any flux off the pins,

The Winding Data

Wavelength.
16-50 metres 40-metres up. Broad-

cast
S.W.G. 26 D.S.C. 26 D.S.C. 32 enam.

Grid Coil Turns
b 15 100

7 25
Reaction Coil Turns.

If oscillation is too fierce widen the
gap between the windings, if it is too
weak, lessen the gap.

Voltages,

Battery connections: For operation
with phones.

For maximum power.

C— connect to A—, B41 22.5 volts,

B4* 45 wvolts, B+*® 22.5 volts,
B4-4 45 vyolts.
For economic speaker operation.
C— to 10.5 volts, B+4-1 45 volts, B+
90 volts, B-+* 67.5 volts, B-+4 90
volts.
C— to —18 volts, B+1 45 voits or
67.5 volts, B4* 90-112% volts,

(Continued on page 26)
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Shortwave /eview

NOTES FROM MY DIARY—

T am sure readers will be pleaged to
find we are able to give the full list
of Allied and Neutral Countries
Schedules in this issue.

Several of the BBC transmitters
that are so far without a call sign
have been included and I have given

.— until such times as the engin-
eers in the British Broadcasting Cor-
poration are satisfied that the fre-
quencies being used are reaching the
territories for which they are intend-
ed, when doubtless the powers that be
will find a suitable call sign for them.

Space dives not permit of listing the
times that all different languages are
used in the ...— series, but under
Shortwave Notes will be found some

schedules as well as the times that-

America calls the various countries of
Europe.
Sun Interference

I did not notice any particular varia-
tion in signal strength or clarity dur-
ing the partial eclipse of the sun,
but I think our old Solar friend was
suffering from spots on or about
August 9, as that was one of the poor-
est days for reception I remember.

Sort Them Out

A }ittle while ago reporters were
moaning about the few stations to be

heard of a night. Very shortly it will
be a matter of difficulty to sort them
out. Indications are at present that
even the badly behaving 19 metre
band will join in with the others and
give us a still further choice of find-
ing entertainment. A little early to
expect consistent signals from the 16
metre band, but this will come in due
course and by the time the really
warm weather has reached us we will
be able to comply with the BBC re-
quest to usge the 13 metre band. No
doubt, the coils that permit of this
are worthy of inclusion in any re-
ceivers, even if only to give us those
glorious free-from-static signals for
a few weeks.

Diamend Jubilee
Heard the 75th edition of “Com-
mand Performance” on August 9, and
the M.C., was Bing Crosby.

Anzac Hour

The U.S. Office of War Information
advise Anzac Hour will be heard on
Sundays from 5.45 till 6 p.m. over
KWID, 9.57 m.c., 31.85m.

??? KGEI ?27??

“Since I was so early done for, 1
really wonder what I was begun for.”
This might quite easily apply to
KGEI, who, after a brief spin on
15.33 m.c. was put back on to 11.79
m.c. On Sunday 15 at 1.15 pm. [

v v v

ALL- WIWE HLL WORLD

The Secretary,

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

Address

{Please print
both plainly)

S B e

Order),

(Signed)

Portbreoetestuniin et Aottt gttt

+ Application for Membership

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

My setisa ................ccooceiii

! enclose herewith the Life Membership fee of 2/~ (Postal Notes or Money §
for which | will receive, post free, a Membership Certificate showing ¢

my Official Club Number. NOTE—Club Badges are not available. )
4

q
(Reeders whe de not want to mutilete their eepies can write out the details required.) ¢

A e e e

DX CLUB

o matirPgtrbiomcoc it e o Bt i

CONDUCTED BY
L. J. KEAST

heard, “In response to requests, be-
ginning on Sunday we will broadcast
on 11.79 m.c. from 3 till 6.45 p.m. San
Francisco time. This replaces the pres-
ent 15 m.c. during the evening hours.”
Well, sure enough, today, 16 inst,,
back they were on 11.79 m.c. I'm sorry
as it will most likely mean it will be
nearly 2 p.m. before they show up
in this district .
WLWK, Cincinnati

Mr., Walker, of Applecross, W.A.,
tells me he heard WLWK called at 9
a.m, on 15.25 m.c., 16.67m. This is the
Spanish session for South America,
closing at 2.15 p.m.

Added Attractions for Australia

Continuously anxious to improve
programmes for the United Nations’
Forces, the Special Divigsion of the
War Department of the U.S.A. have
made some alteration in transmissions
beamed to this country. They are:
KROJ, 9.89 m.c. 30.31 m.: From 9.05

till 9.30 p.m. Sundays: Great Mo-

ments in Music Wednesdays: Musi-
cal America. Thursdays: Minstrel

Melodies. Fridays: Bob Crosby and

Company. Saturdays: Bennie Good-

man’s Orchestra.

KWV, 10.84 m.c. 27.68 m.: From 4.15
till 4.45 p.m. Mondays: Johnnie
Mercer’s Music Shop.

KROJ, 30.31m. and KWID, 9.57 m.c.
31.835m.: From 7.30 till 8 p.m. Tues-
days: Johnnie Mercer’s Music Shop,

Tete-a-tete

Had a call from Ted Whiting and
as can be imagined, the ether was
combed and several “doubtfuls” were
run to earth. Great afternoon and
some fine records were entered up.

Another meeting 1 enjoyed was with
friend J. G. Du Faur, a Sydney man
now stationed in Melbourne. Used to
be a great DX-er, but as he is doing
a very important war job, is excused
for not sending regularly as he was
wont to do, some fine lists of loggings.

Ceases Publication

Was very grieved to read that
“Globe Circler” was to cease publica-
tion owing to lack of support due to
the International situation. This is
unfortunate, as after 113 consecutive
issues, each and every one cramful of
great information, it will leave a big
gap for those who still, through avo-
cation or as a hobby, are still able
to “dial around.”

We cannot complain of any lack of
support; as a matter of fact, sales
have never been higher, but we could
o with a few wmore reports each
month.

Let us have these reports — you
most likely have tuned to the wvery
station we want to know about,
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“ America calls Germany” in German
from 5 till 5.15 a.m. on 49.92, 49.42,
41.96, 41.32, 31.88, 31.75, 30.53, 25.64,
25.15 metres. o

The above are daily transmissions.
America also, through the BBC calls
other European countries on certain
days, but space is not available in
this issue for details. (L.J.K.).

Georgie Henschel told us, on Sun-
day, August 15, GVQ is the call sign
for 16.92 metres—L.J.K.

British  Mediterranean  Station,
broadcasting to the Balkan States, is
now on the air in news and talks in
English, 1.15—1.30 am. Dial 11750 ke.
(25.53m.) (A.B.C. Weekly).

Heard London on 25.64m. around
11 pm with news in English, fair
signal (Gillett).

India
VUD-6, Delhi on 11.79 m.c. 25.45m.
is very god at 11 pm — march, then
“Thigs is The United Nations calling
the Far East from Delhi.” Then comes
the news. (Cushen).

Vatican City

HVJ is R-8 at 6.20 a.n. in English
on 50.26m. (Gillett).

BBC now broadcast to Japan 11.78,
15.43 and 15.38 m.c. on Tuesdays and
Saturdays in English at 7.30 pm and
news in Japanese on other days (Cush-
en). At conclusion of news in Eng-
lish (9.45 pm) on Fridays the BBC
remind listeners, among other things,
to be sure, before turning off their
radios, to tune to a Japanese, or Jap-
anese controlled station to prevent a
possible discovery by the enemy that
the BBC programme had, been listened
to (Hallett).

Portugal

CSW-7 Lisbon, 9.735 m.c. 30.82m. is
quite good in its session from 10 till
11 a.m. (Walker).

WANTED TO PURCHASE

Electric gramophone turntable, either
A.C. or D.C. Replies to:
H. U. FISHER

P.O. Box 116 Renmark, S.A.

NEW STATIONS

KGEI, ‘Frisco, 15.33 m.c. 19.57m.: As it is
long since KGEI used this frequency it can
be classed as a New Station, and although
beamed to the Americas, it is being heard
at great strength from around 11 a.m. and
the signal is maintained till they close
at 2.45 p.m. This General Electric Station
is evidently anxious to know how they are
being received, as requests on reception are
made every fifteen minutes. Reports are
to be sent to the Fairmount Hotel, at
which address also is The United Network
to be found who would be pleased to know
how the programmes appeal. Do not forget,
however, the programme is intended for
Mexico, Central and South America.

KGEI, 'Frisco, 15.13 m.c., 19.83m.: Actually
this is not a new station, but for some
reason or other | have omitted to inciude
it before. Beamed to Latin America it is
on the air from 3.15 till 4.15 a.m,

, Berne 7395 k.c.,, 40.56m.. This is a out-
fet for the Swiss Government and is heard
from 1.15 till 1.47 am. Opens in French: at
1.15 Italion is heard and French again ot
1,20 till 1.25 when Swiss-Dutch is used.
From 1.31 till 1.35 a drum is beaten and
at 1.35 in French comes the announcement:
“Ladies and gentlemen, This is Radio
Suisse.”” At 1.45 an Anthem and at 1.47
wave-length in Franch and ltalian and sta-
;ior;‘s goes off. Signal is R-5 but noise is
igh.

——, Cairo, 7.50 m.c., 40m.: First report on
this Egyptian station comes from Stan

Maguire of Earlwood. Heard opening at
245 am with ""Here is Cairo calling.”” News
in English follows and at 2.55 “You are
listening ta the news from Cairo.”” At 5.29
“"Here is headline news for benefit of those
who missed beginning.”” After a short musi-
cal item station goes off.

WKTS, New York, 6.12 m.c. 49.02m.: An-
other “Voice of America’ station heard for
quite a while now. Schedule appears to be
4 till 7 pm and is heard at various times
in company with WCBX (48.62m.}.

WKTS, New York, 7575 kc., 39.6m.: This new
one is submitted by Mr. Walker of Apple-
cross, W.A., and he is hearing it around
10 am till midday. That is a noisy spot
for me, but | thought | could just discern
them at 10.18 am on Wednesday, August
18. | did hear WKRX (30.31m.) say at
10.15 that V. of A. could be heard over
WKTS in 39 metre band.

KWIX, ‘Frisco, 9.57 m.c. 31.35m.: First heard
at 3.49 pm on August 18. Not sure of
opening time, but think it may be 2 pm,
When closing at 4.45 pm says, after usual
reference to owners, etc., ““Will be heard
again at 8.15 am PWT (1.15 am Sydney)
on same frequency.” And it does, but is
badly heterodyned. The call sign KWIX is
apparently given to prevent confusion with
KWID which, during the afternoon session
. is alsa transmitting on 19,62m. and during
the early morning programme is on 31.35m.
KWIX, during the time | have listened,
maintained on R-4 Q-3 signal and em-
ployed severa! Eastern languages. ’

Lot it ot e et it i et el it e e bt aiet et et b L md et b e o aae ol e e aae o

U.S.S.R.

Heard Radio Centre, Moscow, on
11.83 m.e, 25.36m. at 1 am — good
(Cushen). Moscow is good here of a
morning with news and talk at 7.15
on 19.73m. and at 9.40 pm on 31.43
and 28.72m. Puts in fine signal on
30.43m. from about 10 pm—L.J. K.

West Indies

Our West Australian reporter, Lind-
say Walker, has been capturing the
Cubans.

Cuba

COCH, 9.43 m.c, Has re-appeared in

the am and is fair only, at 10 am.

COBC, 9.37 m.c. Quite nice at 9.30
am; morse often offends.

COCX, 9.27 me. Very loud now, hut
almost ruined by morse 9—11 am.

COBZ, 9.03 m.c. Weak, but audible
around 9 a.m. :

. COHI, 6.45 m.c, Signs in English
at 10 a.m. and on every hour gives
frequency and wave length in Eng-
lisl.

COCW, 6.33 m.c. Quite good at 8
am,

_ (Readers must remember W.A. time
is 2 hours behind that shown, and will
account for them being heard! at an
hour when it is unlikely they would
be audible here.—IL.J.K.).

Ul

GEORGE BROWN &

Victorian Distributors: J,

I MIAYT(E

. LF .

Sole Australian Concessionaires:

267 Clarence Street, Sydney

H. MAGRATH PTY. LTD., 208 Little Lonsdale Street
Melbourne

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

A
Dy

et O
CO. PTY. LTD.

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

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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Call Sign  Location
WRUL Boston
GVU London
HP5G Panama
ZYB8 Sao Paulo
VLR-8 Melbourne
GSD London
—, Moscow
HVJ Vatican City
cocCYy Havana
GVY, London
WRUL, Boston
KGEI San F’cisco

Asuncion
Leopoldville
PRL 8 Rde J'niero

ZPA-2

— Lisbon

Geneva
YSM San Salvador
VLG-3  Melbourne
WLWO  Cincinnati
CXA-19 M’tevideo
SBP Motala
CBYF Montreal
. London
HP5A Panama City
CE1170 Santiago
GRG London
— L’poldyville
COK Havana
CSW6 Lisbon
KWV  San F’cisco
vQ7L0 Nairobi
CEC Santiago
KES-3 Bolinas
VLN-8 Sydney
WOA-4 New York
—_ Moscow

PSH R de Janiero
HH3W P’t-au-Pr'ce

suv Cairo
— Brazzaville
HCJB Quito
WRX New York
WKRD New York
WKRX New York
KROJ, ‘Frsco
LSN-2 B’nos Aires
EAQ Madrid
— Moscow
CR7BE L. Margues
COCM Havana
GRH London
— Moscow
ZRO Durban
WKLJ New York
T14NRH Heredia
CSwW-7 Lisbon
CE970 V’paraiso
XGOA  Chungking
OAX4K Lima
WRUW Boston
FIQA Tananarive
GRX London

TGWA Guatemala
LRA-1
XEQQ
VLW-5
WNBI
VLQ-3

LRX

B'hos Aires

Mexico City
Perth

New York
Brisbane

B’'nos Aires

o

H=NNdWARN

VVS00 ©0O0SSOO~D

0
POO—=N BUVIO VLB O0

[¢5RV; USE N}

9730

9720
9715
9.70
9700
9690
9685

9688

9680
9.68

N

9.67 ..

9.66
9.66

Time: Eastern Australion St'dard

3,.30-—-8 am; 8.15—9.25 am;

9.30 am—4 pm

3—5.30 pm

11.15 pm—12.30 am; 2.45—
6 am.

7 am-—noon,

6.30—10 am (Sun, 6,45 am—
12.45 pm)

11.15 am—2 pm; 3—7 pm;
1.15—1.30  am; 130—645

am.
9.30—9.55 am.
Tues & Thurs. 5—5.30 pm; Mon.

Wed. & Sat. 6—6.30 pm.;
Wed. 1—1.30 am.

11 pm—4.15 pm

5-—7 pm; 1.30—6.30 am

9.15 am; 2—4 pm

7 am—I12.45 pm
been withdrawn}.

8.30 am—12.10 pm.

8.55—10.15 pm; 4—6.30 am

5 am—1.10 pm.

10 pm—midnight

9.45—11.15 am

4—5 am

3,55--4,40 pm; 4.55—5.25 pm;
5.30-—5.50 pm.

5.45—7.15 am

9—10 pm; 8 am—1 pm

1—4.15 am; 7.20—7.40 am; 11
am-—-noon

9.30 pm—1.30 pm

1.30—2 am. ltalian: 2.15—6
am. Various languages.

11 pm—3 am; 11.10 am—3 pm

10 pm—midnight

3—7 pm; 4.30—6.45 am

5.15--5.30 am; 2—3 pm; 6.30
—6.45 pm

2 am—2 pm {(Mon. 3—9 am)

4.--8.30 am; 8.45-—10.45 am.

4—6.30 pm.

12.45—5 am.

10—10.15 am

3—8 pm

Idle at present,

8—10 am; 6.45—8 pm.

6 pm—-1.45 am {(often news at
9.40 pm).

10.30—10.48 am

2.30—8.45 am; 9 am—1.30 pm

4.30—5 am; 8.45—9.30 am

4—5.20 am; 7—7.30 am

9.45—11.45 pm; 2.30--5.30

(Think has

am; 8 am—12.45 pm; {(Sun-
day 10 pm—7.30 am

8 am——2 pm; 2.15—7 pm.

6.45—8.30 pm; 5—7 am

8—10.45 am

1—5.45 pm; 6—11 pm;11.15
pm—2.45 am

Noon—12.30 pm

4—5 am; 950—11 am. News
4.15 am and 10 a

8.48—9.23 am; lO—H 50 am;
2—3.45 pm

3—4 am; 7.30—10 am,

9.45 pm—3 pm

3—6.30 pm

10—10.30 am

Midnight—7 am

6.45—8 pm 8—11 am.

10—11 pm (Wed. Fri. & Sun.
1.30—3.30 pm )

11 am—noon (not heard here
lately).

9.30—11 pm; 7.30 am—2.30

pm
9 pm-~—1 am. News midnight
8.30 am--2,20 pm.
4.45—9 am; 2—4 pm
12.30—2 am
3.30—6.15 pm
11.50 am—245 pm (Mon. 10
am—2.45 pm)
1.30—4 am; 5‘30——6.30 am; 7
am—noon
Midr\'nght—4.45 pm.
9 om—1.30
7.15 om——4 pm
11.45 am—5.15 pm.
am—5.15 pm)
8.30—9; 10.30 pm—1.10 pm
(Sundoys 3 pm).

(Sun. 1

Coll Sign Location

HVJ) Vatican City

HHBM P’t-au-Pr'ce
WGEO Schenectady

WCBX New York
[o]¢).9 Havana
XGOY Chungking
LRI B'nos Aires

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

HP5J) Panama City

CE960 Santiago
GRY London
— Athlone
vUuD-4 Delhi
WLWO  Cincinnati
WLWK  Cincinnati
VLR Melbourne
VLG Melbourne
GSC London
KWIX ‘Frisco
KwWID ‘Frisco
— Khabarovsk
OAX4T Lima
XETT Mexico
L London
WGEA Schenectady
XEFT Vera Cruz
—_ Moscow
VLG-2  Melbourne
SBU Stockholm
HER-4 Berne
WGEO Schenectady
ZRG Joh'burg
C€oCQ Havana
GSB London

PRL-7 R de Janeiro
XEWW Mexico City
OAX5C lca

— London
KRCA ‘Frisco
wCBX New York
— Moscow
CRERA Loanda
TAP .. Ankara
GRU London
COCH Havana
— Moscow
GRI London
FGA Dakar
— Moscow
COBC Havana .
0AX4) Lima
LRS B'nos Aires
COCX Havana
HC2ET Guayaquil
CNIR1 Rabat
COBZ Havana
—_— Kuibyshev
AFHQ Algiers
KES-2 ‘Frisco

9.59
9.59
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Time: Eastern Ausfralian St'dard

Tues., Thurs,, and Sun. 1—2 am
2.30—4 am; Sun 7.30—8 pm;
Wed. 3,30—4.15 am.

10.30—11 pm; 3—4 am; 9 am
—12.30 pm

Not in use at present.

p

17.30—2.15 am: News midnight
12.30, 1 and 2 am.

757210 pm; 3.30—4.30 am;

5 am—1 pm.

7.15—8. 45 am; 3.30—7 pm

1—9 am

1,40—2.30 am

Not in use at present

11.30 pm—1 am; 9 am—3 pm

5.15 pm—12.30 am.

10 pm — 4.30 am; 11.30 am—

1.30 pm; Sun. 11 pm—1 pm
Mon.

9 am-—2 pm.

7.15—8.45 am; 3—4.45 pm;

1—7 am; News 6.45 am, 4.15
pm, 2 and 4 am.

7.05

17 am —-1.35 pm; 36 pm;
7.30—7.45 pm; 830-——1135
pm; 12.15—1 am; 2.30—4

am. News 11.45 om; 1.30, 5,

10 pm and 12,50 am

(Sun.

1—1.45 am for N America (W

States)

7.15 am—2.45 pm; 3—4.45 pm

2—--4.45 pm; 1.15 am

5—8.15 am

5.30—7.12 am; 7 40—8.45 am;
noon—1.12 pm; 1.45—2.40
pm; 6—9.30 pm; 10.30 pm—
midnight

11 pm—midnight

Continuous

5.30—7 am; 6.15—7 pm;
—4.30 am

3—8 pm

11 pm—4.15 pm

9.40—10.20 pm; 12.15—12.30

am

10—10.45 pm for N. America
(E. States) 11 pm—midnight
for Asia (French & Thai)

7.20—7.35 am; 11 am-—noon,
News 7.20 and 11 am.

9.45—11.15 am. Except Sundays

5.45-~7.15 am; 7.30 am—2 pm

5.30 pm-—12.30 am

10 am—1 pm; 8.20—11 pm

3-—6.30 pm; midnight—1.15
am, 4.15—7 am; 7.45—8.45
am, 9 am—12.45 pm.

8 am—I1 pm

11.58—5.45 pm

Think off the air,

5.30 pm—12.30 am; 1.30-—-8.45

am

3 pm—3 am

950 am—1.30 pm

4—5 pm; 8.30 pm—12.45 am;
1.45—2.15 am.

9.30—10.45 pm; 5.30—7 am

12.15—5.47 pm; News 2.15 am

3—8.15 am; 1.45—.3.15 pm; 1
—1.15 am

8.45 am—3.15 pm

7—7.25 am; 2.15—2.45 pm;

3.30—4 pm

2.45—8.30 am; 5—7.45 pm

3—4.15 am.

9.30—11 pm; 1.30—3 am;
am—1 pm

11 pm—3.15 pm

9 am—4 pm; 11 pm-—midnight
3—6 am

8 am—noon, 10—11 4—
4.30 am

10.45 pm—3 pm

10.30 pm—3.30 pm

4—8.50 am; 4.30-—4.50 pm;
9.30—11 pm

10.45 pm—2 pm

5.50—6 am

2—3.15 am; 6—9.15 am

8.15 pm—3 am

645——11 30 pm from 7

1.30

10

pm;
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SPEEDY QUERY SERVICE

Conducted under the personal supervision of A. G. HULL

...Q.—Whot Is an electron? Is it some-
thing real or just a theory?

A.—An electron is a minute particle
having a negative electric charge and
only a very minute mass (weight). Elec-
trons are thrown out somewhat as a gas
by red hot bodies. Their electric charge
has been accurately measured by several
different methods. They have also been
weighed. It is possible to measure the
velacity with which electrons move in
a cathode-ray tube. (A cathade ray is
a stream of electrons moving at high
speed.) Na ane has ever seen an elec-
tron — it's smaller than the wavelength
of light, but it's been weighed and meas-
ured. The path af an electron can be
tracked thraugh a fag of water particles.
The anade current of a radio valve is,
while it is inside the valve, just a flaw
of electrons. An electric current in a
wire is a flow of electrons through the
capper particles in the wire.

Q.—Where can I find the valve base
connections for on ML4 valve and what
is its equivalent,

A.—We ore publishing, twa alterna-
tive sacket connectians which have been
used for the ML4. The cannection using
the central cathode pin is the ‘‘English
Bose.””  The ML4, made by the Mar-
coni Osram valve people, is a 4 volt
I amp indirectly heated small power
valve. Equivalents in the Philips and
Mullard ranges are E409 and the 104V.
The maximum power autput ond max-
mum safe anode voltage depend on the
year when the valve was made. Early
valves had o maximum anode voltage of
180; later it was raised to 200 and fin-
ally, we believe, to 250.

TN T e T

SUPER SPACE LICKER
(Continued from page 19)

B+° 90 volts or higher, B+4+4 135
volts.

It will be necessary to use a double
pole on/off switch to prevent leak-
age of B+1's voltage through potentio-
meter to earth.

Operation

It is essential for good results on
short-wave that a good aerial and
earth system be used with a fairly
tight lead-in. The aerial should not be
loose and flapping. After switching on
and adjusting the coils, the positions
that the arrow knobs on the aerial
trimmer and potentiometer points to
should be marked 1, 2 and 3 so that
these controls may be returned in-
stantly to the point of max. operation
for each coil when changing bands.

—N.Z. Radiogram.
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VALVE Bases.(ML4,E409,104V)
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Q.—The Wonder One bottery set (see
Australasian Radia Worid, Morch 1940)
has been built up and works well, ex-
cept that stations “run together.” What
is the cure?

A.—The ""Wonder One’’, a set giving
laud-speaker results with anly one tube,
has only one tuned circuit. Consequently
if the set is used very close to a pawer-
ful broadcast station there witl be an
overlapping of stotions. This can be re-
duced in a number of ways, the simplest
being ta shorten the aerial or put a small
condenser (soy .00005 mfd.) in series
in the lead-in. A quick way is to cut
the lead-in wire about 10 feet fram the
set and join it up without removing the
insulation)} . If only ane station is inter-
fering then a tuned wove-trap can be
fitted in the aerial lead. This wave-trap
consists of a coil shunted by an adjust-
able condenser, and is tuned to the inter-
fering statian. Another and better solu-
tion is ta have a preselector tuning cir-
cuit connected between the aerial and
your tuning coil. This preselector circuit
is only for broadcost-band use and re-
quires tuning at the same time the set
is tuned. Preselectian was very popular
with T.R.F. designers just befare the
superhet made its revival.

Q.—Haw can yau calculate the gauge
of wire ta carry a certain current?

A.—It sounds as if you are joining the
ronks of those who are trying to wind
their own chokes ond power tronsform-
ers. There’s a toble of gauges and cur-
rent capabilities in this issue. If enough
people are interested we'll give a com-
plete set of tables for transforimer de-

sign.
{
Q.—How can the amount of second
harmonics in a speaker be measured.
A.—If a pure sine wave signal is be-
ing supplied ta the audio amplifier, the

amount of even harmonic (which is
mainly second) is found by reading the
peak A.C. voltage in each direction
across the speaker with a suitoble diode
voltmeter. The fraction of even har-
monic is equal to the difference between
the readings divided by the sum. Multi-
ply by 100 to get the percentage.
{

C.C. (Caulfield) favours the 50 type
triode and cannot understand why they
are not more popular for amplifier work.

A.—The 50 is an excellent triode and
is and always has been a mast popular
valve for amplifier work. 1t was really
the first decent output valve ever intro-
duced for radio work, samewhere abaut
1927 or so, when the average set had
a power output ability of abaut 50 milli-
watts. The 45 was introduced shortly
afterwards and proved more popular
for commercial sets, purely an accaunt
of its lower price, and the lower cost of
the necessary power supply, filter con-
densers, etc.

Today the big drawback to cansidering
the 50 is this same problem of high
voltage. Standard power transformers
seldom go beyond 385 volts, and even
these are hard to get. Filter condensers
of the electrolytic type are not suitabie

Correr Wire TABLE.

Pt el ot o

avd. lssooe fof! (Enamelied
20 +024|2 amp.| 26
22 039 l%amr. 33
24 <063 %GMF. 42
26 <094 1lamp.| S
28 |+139(335ma.l 62
30 |-199 |24t ma.} 75
3z <262 [I83ma.; 85
34 -361 (133 ma.| 100
36 529191 ma.| 120
38 849 | 57ma] 151
40 11327 |36ma 189

for high voltoges than this either, mak-
ing series-parollel banks necessary.

To get the best from the 50 it is de-
sirable to exceed the maker’s ratings a
bit, usually running with a h.t. supply
of 600 volts, split up between plate valt-
oge and bios.

Low resistonce is desirable in the grid
circuit, together with big signol input.
This tends to make resistance coupling
difficult, although it con be done. One
of our outstanding amplifier designs of
1933 used a pair aof 50 output valves
with resistance-coupling and a phase-
splitter. In practice the 50 sound better
than cauld be expected from theoretical
cansiderations, but we have never seen
this fully explained. Other triodes never
seem ta quite equal a gaod pair of 50s.
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