














UTILITY BATTERY-OPERATED SET

E cannot in Australia desigr
\X/ one radio to suit all conditions.

Therefore we shall make a sur-
vey of conditions in this country to see
what the minimum number - of models
necessary to supply all needs would be.
Pre-war, we had some dozens of differ-
ent models, both mains operated and
battery. These were again divided into
A.C., A.C.-D.C.,, D.C., Dry Battery and
Vibrator operated sets from about 1
valve to one or two. These sets all had
their uses and enthusiasts, but now as
there is a war on, we will have to be
content with the bare necessities.

Minimum Requirements

I consider the following models the
minimum necessary to supply the needs
of the Australian publics—

(1) A 8.4 Valve A.C. set as describ-
ed in the current issue of “Radio
World” (March) for use in the large
cities close to the broadcasting stations.

(2) A 4.5 Valve A.C. set for use in
country towns where A.C. current is
available. ) .

(3) A Battery set for the man on
the land.

Leaving the first two to the city
designers, 1 will take the third. Hav-
ing serviced and sold this class of
radio since 1985, I think that I have
a small idea of what is wanted in
the country, and when I say country,
that is what I mean, not the country
town. Now the folks, as you know

(or do you?), do nearly all their

listening in the day time as they in
bed as soon as it is dark. Most of
the broadcasting stations are over 100
miles away, so the 8 or 4 valve sets
are useless to them. The only set that
is satisfactory is a 6-valve one. Some
builders will say that this is too big
to make at the present time, but I
think that I can describe one that
will be both cheap to build and good
to operate. I have built up a number
of these and they all perform o.k.
First let us check over the circuit
and see what we have. We must have
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a stage of RF for sensitivity, select-
ivity and a minimum of background
noise, one stage of IF at 175 K.C,
second detector and A.V.C., driver and
class B output. Many designers will
rajse their hands in horror at the
mention of 175 K.C. intermediates, but
1 consider they are the best choice
owing to their heavy sideband cutting
and sharp tuning with restricted fre-
quency range, making for noise-free
operation. I do not see the use of
striving for wide range and high fidel-
ity when the whole result is going to

be spoiled by mnoise and atmospheries,
to say mnothing of the added cost to
achieve this result. Therefore we will
have 175 K.C. I may say here that
we are not considering short wave as
the extra cost does not warrant its
inclusion in the design, to say nothing
of the shortage of switches, etc.

Valve Line-up

The valve line up is easily solved
as here is not a great variety of bat-
tery valves to give the designer a
headache if he sticks to the Australian-
made ‘“American” types, 1C4 RF., 1C6
Mixer, 1C4 IF, 1K6 Det., AVC and
Audio, 1K4 driver 19 output. These
valves are all available, also the octal
equivalents. They are well tried and
reliable valves. We could use the .06
amp. filament types such as the 1A4,
1D5, 1F6, 1F7, 1F5, ete., although
some of these valves are hard to come
by at present. They would save a
slight drain on the A Battery, espe-
cially if air cells were used. The 1.4
valves need not be considered as they
are too unreliable and give very poor
service if in constant use every day,
also they are too expensive.

Service Problems

The design of the set we will keep
very simple with a view to being ser-
viced by people who have not a great
knowledge of the job in hand or an
extensive range of test equipment. We
will use simple hook-up in the AVC
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but will use one diode for detection
and one for AVC so as to obtain a
delay in the AVC circuit, a necessity
for receiving weak signals. We could
use a 30 as a driver, but then we would
have to provide a 9 volt bias battery
at the present not being manufactured.
Therefore we would have to use two
4% volt batteries making for twice the
expense. DBesides, the 1K4 is a better
valve as a driver, with plate and screen
strapped together, of course, and 4%
volt bias. Alternatively we could use
back bias by fitting a resistor in the
B neg. but I do not consider this good
practice with class B operation as the
fluctuation voltage across the resistor
gives a fluctuation bias, especially on
heavy signals. This set could be used
with dry B Dbatteries, or vibrator
operated without any alterations, by
using a 4 volt vibrator and a 6 volt
battery, using the 2 volts end of the
battery to light the valves. But USE
A RIGHTWAY BATTERY with a lid
on it as I have seen literally hun-
dseds of valves blown with the ordin-
ary 6 volt types even by those who
know how to connect them up. Per-
sonally I do not favour this arrange-
ment, but as we want universal opera-
tion, we will have to put up with it.

Switching Arrangements

There are other ways of using the
full 6 volts by switcing arrangements,
etc., but the cost is too much in our
case. By wusing the .06 amp. type
valves, an air cell could be used in
outback areas for filament supply
where transport is difficult.

There are modifications that could
be made to each individual set by just
changing a connection, etc. For ex-
ample, to save B battery drain, the
full 43 bias could be used on the out-
put valve or with a slightly higher
drain the more usual 3 volts could
be used: if viabrator operated, the
valve could be run at zero bias. I
have used all these systems with good
results. I have put out some of these
Jjobs having good interstate reception
in daylight (Queensland and Victoria)
with only 12 mills, no signal drain.

Possible Criticism

I will probably be criticised by a
lot of builders for the small frequency
range of the job, but, I ask you, are
Tex Morton or Jimmy Rogers high-
fidelity wide-range volume-expansion
artists, or just plain pain in the necks,
for these are the favourite stars of
80 per cent. of the country listeners,
especially the “kids.”” Why bother
about wide range when it isn’t appre-
ciated, but usually just the opposite.

Just a word about coils, gangs and
cabinets. This chassis could be fitted
to a console cabinet or a table cabinet
by building the speaker to the chassis
as some of the commercial builders did
a few years back. Then it would be
truly universal. By using a B elimina-
tor, it could be mains operated also.

Results of Circuit Contest

Quite a few late arrivals brought the total number of entries to 123,
not a big number as figures go, but representing a great amount of work
and making a big job out of the task of judging.

Adfter due consideration the first prize was finally awarded to:—
P. Stevens, “Westdale,” Fletcher’s Avenue, Bondi, N.S.W,

The winning essay will be published in full in next month’s issue
of “Australasian Radio World.”

We feel sure that our readers will all agree that Mr. Steven’s
essay covers the subject most thoroughly, although there was little margin
between his efforts and those submitted by the following enthusiasts who
have all been awarded prizes of one guinea each.

We know that this small sum will not be adequate recompense
for their work, but they will also have the satisfaction of knowing
that our wide circle of readers will appreciate 'the essays, all of which
have been published in the April, May and this month’s issues.

Winners of guinea prizes:—

Charles Aston, 21 William Street, Double Bay, N.S.W.

L. G. McPherson, 14 Drummond Street South, Ballarat, Vic.

K. E. Hicks, 71 Francis Street, Bondi, N.S.W.

A Cleverly, Fraser Street, Lithgow, N.S.W.

Corporal E. C. Jamieson, Hut 49, R.A.A.F., Nowra, N.S.W.
N. C. Carroll, 40 Stanhope Grove, Camberwell, Vic.

W. J. Robinson, “Yulgilbar,” Clarence St., Port Macquarie, N.S.W,

Quite a number of other essays have been approved as suitable for
publication and these will appear from time to time in future issues,
prizes of a guinea being awarded to each one on publication.

In thanking readers for their support of this contest your Editor
would like to take the opportunity of expressing a hope that those with
journalistic ability as well as technical knowledge, like those listed above,
will make a point of writing technical articles and submitting them for

publication whenever they find they have the necessary spare time.

Articles suitable for publication will be duly appreciated and paid

for according to merit.

<

RSO ICCRCHCCNCCNCC N RCRCRCCHR AN TCTI AR X OO RTINS IR C OO NG N NCIC AN )
BT IR S I S I S I ST L S O TS A I STHIH G K TH T 00

QIS

This circuit will perform quite well
with any of the older types of coils
and gangs; in fact, value for money I
prefer the old solenoid coils as they
are cheaper to manufacture and also
to repair, also they seem to be more
reliable and perform almost as well
as the latter types. Any type of LF.
transformers perform -quite well, the
type would be covered by the cost. I
have used old gangs with late type
coils and vice versa, and they will
all perform more or less satisfactorily.

Using Salvage and Junk
Incidentally, this would be a good cir-
cuit for home builders at the present
time as most of the material could be
salvaged from dealers junk heaps.

Of course, this is only an austerity

set, not meant for extensive post-war
use. A set of this type was sold by
the larger department stores of the
city for about £20 to £25 just pre-war.
Conclusion

To sum up, we need a set with plenty
of power, low noise level, low battery
consumption, easy to service, with all
parts available, and not too expensive.

By the way, I am situated in one
of the worst positions in N.S.W. (mid
North Coast) for useful signal strength.
This would include a population of
about 40,000 people with about 5,000
Radios, so even in this place, there
would be a fair market for a radio
of this description.

—W. J. ROBINSON,
Port Macquarie.
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A LONG-RANGE UTILITY RECEIVER

OR a set to be termed a Utility

Set it must be constructed to give

efficient operation at all times in
the majority of locations. A set built
solely for suburban operation is in-
adequate for the country listener.

For Distant Reception

In view of the foregoing, a good
type of circuit is that of a 4/5 valve
superhet. This set must be a Dual
Wave receiver to suit everyone, some
people listen to short waves more than
others, so the extra coils must be
there to serve those who so desire
the reception on two bands. Sensitivity
must be adequate for seasonable re-
ception in country districts remote
from transmitting stations, selectivity
must also be congidered to cater for
those close to several transmitters,
automatic volume control is to be
incorporated for use in country dis-
tricts where fading is prevalent, also
as a means of reducing the noise level
of the receiver in noisy locations, by
reducing the amplification of the RF
valves, and so in turn reducing the
external noise picked up by the set.
This AVC should preferably be of
the delayed type, so as not to further
weaken weaker signals. A delay volt-
age of about 3 volts provides a reason-
able degree of delay for most locations.

For the converter valve the 6K8G
seems to be the best. It is by far the

most efficient valve for short wave
reception locally produced. The Eng-
lish valves such as ECH4 are better
than the 6K8G, but are not so readily
available, so no purpose is served by
using them at present. The screen
grid and oscillator plate of the 6K8G
should preferably be supplied with high
tension through a common dropping
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resistor; this greatly reduces frequency
drift, especially when on the short
wave band. From past experience 1
have found an 8 microfarad conden-
ser by-passing the screen of this valve
also tends to aid in bringing about
complete stability. For both select-
ivity and sensitivity the two IF trans-
formers should be of the high gain
iron-cored type, though these are
harder to correctly align than those
having condenser trimmers. The cir-
cuit shows condenser trimmers, as I
have always preferred this type of IF
transformer for the above reason.
A.V.C. should be added to both con-

verter and I.F. stages in this type of
circuit for effective control. The time
constant of the dual wave receiver
should be no more than 0.2 second and
no less than 0.1 second. A too rapid
time constant reduces the bass response
at audio frequencies. This is due to
the fact that rapid periodic fading
is equivalent to bass frequency modu-
lation. As stated before, 3 volts delay
voltage appears to be quite effective.
This same 3 volts, which is derived
from a common cathode resistor of
the 6G8G provides bias for the pen-
tode section of this valve. The .0001
mfd. bypass condenser on the plate of
6G8G is not always necessary but is
usually preferred for complete stabil-
ity of the audio channel. No detector
is perfect, so these is always a certain
amount of R.F. passed into the audio
frequency channels.

Output Valves

For an output value a certain
amount of consideration was necessary.
Available types were 6F6G, 6V6G, 45,
and ELBNG, the latter being chosen
for several reasons. The first and
probably most important is that it
requires only 6 volts signal on the grid
of the valve to swing the valve to
full output, whereas the 6V6G requires
12 volts and 6F6G nearly 16 volts.
The low voltage input for the EL3NG
allows full use of the high audio out-

v
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put on weak stations. Where in sets
using say a 6F6G the output would
hardly fill a good sized room on a
weak signal, the EL3NG would make
good room level possible.

Power Transformer

In a small set of this type where
a 60mA power transformer would be
the normal equipment used, a saving
of at least 4mA by the use of this
valve is very acceptable and allows
this valve to operate on its correct
bias. The EL3NG is critical as regards
bias voltages, so care is necessary in
proportioning bias resistor. In the
circuit shown back bias has been em-
ployed for this reason; 25 mfd. con-
densers are now listed amongst those
unprocurable items of radio parts. By
the use of back bias this condenser
is eliminated. A 25 mfd. condenser, it
will be noted, is used for a by-pass
on the 6G8G, but this may be any
valve from 2 to 25 mfd. A .1 mfd.
for R.F. is quite often sufficient,
though a 25 mfd. and a .1 mfd. in
parallel across the bias resistor pre-
vides the perfect combination.

Feedback Not Used

Inverse feedback has not been in-
corporated, but in its stead a simple
tone control has been included. This
is more desirable, especially in country
locations, where atmospheric condi-
tions are not always favourable, as
the high frequencies of the prevailing
static may be eliminated.

An 80 rectifier has been used in
preference to a 538G, as the former
valve seems to be able to manage over-
loads better than the latter valve which
seems critical insofar that the makers
specifications be not exceeded, as re-
gards maximum voltage per plate
current drain, etc. Two 8 mfd. by-
pass condensers are usually adequate
for effective elimination of A.C. hum.

As stated before a 60mA power pack
is all that is necessary for this type
of set. Total current drain works out
at about 61mA for all four valves,
so only slightly exceeds manufacturers
specifications—this is at 235 volts H.T.

Oscillation Trouble

When this receiver has been built
trouble may be had with an oscillating
or badly overloading audio section.
A 10,000 ohm resistor placed in series
with the grid of the EL3NG to pre-
vent parasatic oscillations is always
very helpful. Secondly, make sure that
No. 1 pin of the EL3NG is earthed
as this provides a certain amount of
shielding by means of the metal coating
sprayed on the lower surface of the
glass envelope.

With back bias on the last tube,
neither side of the heaters should be
directly earthed. Otherwise output
tube will suffer. Heaters should be
earthed through .1 mfd. by-pass con-
denser.

Taken all round, this receiver is an
excellent performer; I have ‘operated
a set built to the circuit shown in
many districts of Australia, including
both suburban and country districts
and performance has been magnificent,
performing so very consistently. At
present the receiver is operating at
Nowra, N.S.W., 100 miles South of
Sydney, and is in one of the worst
locations I have ever been for wire-
less reception; static prevails nearly
all the year around, fading is very
prevalent, but the set still manages
to give good reception even under
these adverse conditions. It is work-
ing under almost impossible conditions
at times but always provides the
station desired, so I take no hesitation
in recommending same to anyone any-
where. Of course if you live, say 500
miles from the city, it will take a

very big set to give you daylight re-
ception of city stations, if any re-
reception at all-—for you people, this
set is not designed. This set is designed
for those millions of people situated
within 200 miles of city and other
radio stations for daylight reception,
and anywhere in Australia at night.

As A Short-Waver

This same set excels itself as a
short wave receiver. Excellent recep-
tion can be had from stations from
nearly every country possessing short
wave stations.

Finally, if anyone contenplates
building this receiver, I will be pleased
to give any additional information on
the subject.

E. C. JAMIESON.

Eritisth, Wade
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DIRECT-COUPLED UTILITY DESIGN

Dear Sir,

‘With reference to your quest for
a suitable utility circuit, as outlined
in the February issue of your maga-
zine, I wish to submit my own ver-
sion, which is based on two considera-
tions:

(a) The majority of listeners con-
fine their attention practically
exclusively to  their local
stations, and
they do appreciate high-fidelity
reception if this can be obtained
reasonably simply and without
the use of elaborate circuits, in-
volving heavy expenditure.

The circuit I am submitting is one
which I believe fulfils both these re-
quirements, and furthermore, with the
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Another Contest Entry
from

N. C. CARROLL,

40 Stanhope Grove,
Camberwell, Vie.

(b)
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eqception of one component, utilizes
parts which are obtainable at the
present time. In addition the design is
not in the least critical, and approxi-
mate substitutes in valves may easily
be employed.

Adequate Selectivity

Basically the circuit is composed of
one radio frequency stage with pre-
selection, anode-bend detector and
direct-coupled triode output. An added
refinement, which will be found well
worthy of incorporation, is a simple
acoustic labyrinth. The abovemention-
ed circuit gives adequate selectivity

there are no alignment problems, little
alternation of the sidebands, while the
simple “single-ended” output stage
provides really worthwhile fidelity at
normal listening volume. The writer
has had a set designed according to
this circuit in operation since 1936, at
a total replacement cost of one detector
valve and one 500,000 ohm resistor in
the output stage.

The Heater Circuit

There is only one minor difficulty,
the provision of an extra winding in
the power transformer to light the
filament of the 245 type output valve,
and even this may be avoided by em-
ploying an indirectly-heated pentode
or beam power tube or utilizing the
one filament winding. In such a case
case there will, however, be a poten-
tial difference of some 50 volts between
the filament proper and cathode emit-
ting surface of this valve, although
this does not seem to have any detri-
mental effect on its performance. It
is not beyond the capabilities of most
set builders to provide an extra fila-
ment winding for a 245 output valve,
as at the most only 12% turns of 20
gauge wire are necessary and the 245
is still T think the most faithful out-
put valve yet designed.

I might add that in practice I
have found the circuit constants of
the output stage most flexible, with
the exception of the bias condenser for
the 245 or substitute, which should be
at least 8 mfd. capacity, to ensure
adequate bass response. No by-pass
condenser is necessary for the detector
screen tapping on the voltage divider.

A Handy Baffle

As regards the acoustic labyrinth,
five sheets of half inch celotex provide

and sensitivity for local reception,
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Suggested construction of an acoustic laby-
rinth for use with the direct-coupler or any
other receiver with good tone,

the equivalent of a baffle four feet
square, and permit a solid table type
cabinet to be employed, with the
speaker in the upper closed compart-
ment, as indicated on the sketch.

Yours faithfully,
N. C. CARROLL.

DEATH RAY AGAIN

The “death ray” became headline
news again a few weeks ago when two
men were accused and fined £50 each
at Lancaster for unlawfully possessing
a wireless transmitter designed to be
used as a navigational beacon, and
other apparatus capable of being
assembled into a trangmitter.

The accused stated that they had the
backing of the War Cabinet Scientific
Committee for the apparatus with
which, it was claimed, they had des-
troyed electric apparatus at Horsham,
Sussex, 230 miles away.
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NEW IDEAS
(Continued from page 11)

the voice coil impedance (at 400 or
1,000 c./s.) is 2.5 ohms, then the input
condenser must be only one 2000th of
the output condenser. If this ratio is
not correct, a sharp cut-off is not ob-
tained.

The larger the condensers the lower
the cut-off frequency. A low voltage
rating may be used for the voice-coil
condenser.

Ideal for Public Address

This system is especially suitable for
small amplifiers that are to be run
“flat out” on public address work, as
the removal of every high frequencies
allows more harmonic distortion.

High Fidelity Reflex.

A receiver built on the lines of the
Local Tone Four (see ‘“‘Australasian
Radio World,” February, 1941) re-
quired more gain for country use. It
was decided to reflex the “second de-
tector” valve but to use suitable cir-
cuit constants so that the tonal quality
was not spoiled. (In most reflex re-
ceivers, the extra R.F. bypass con-
densers muffle the tone slightly.) At
the same time, a 6L6G output valve
was used, the total H.T. drain being
now nearly 100 milliamps and adequate
to energise the Amplion “I” model
auditorium speaker. To prevent the
usual “minimum volume” effect in a
reflex (when the v.c. is turned right
down, the valve acts as a poor detector
and gives a weak, distorted, signal),
a volume control was connected to
control R.F. and A.F. gain simultan-
eously. The result was an outstanding
receiver with plenty of gain, volume
to spare, and magnificent tone.

As a Utility

Possibly a similar circuit using, say
an EL3 output valve, would make a
good contribution to the utility cir-
cuit contest, as a 4-valver of this type

FEEDBACK TO PICK-UP,

gives results much Dbetter than the
“straight” 4-valver which relies on
“high-efficiency’ valves.

Extra Cutput With Positive Feedback.

It is fairly well-known that the use
of negative feedback from the output
anode or from the voice coil, to the
last grid or some preceding point,
has little effect on the maximum out-
put power, or on the power at ‘“‘grid
current point.”

Over-Biassed Output

Actually the output valve is over-
biassed, there is a slight increase in
power and if the valve is under-biassed
there is a decrease in power, BUT
when the feedback is taken to the
screen off the output valve a different
state of affairs exists. With large nega-
tive feedback .to the screen, the power
is actually diminished as the plate cur-
rent can no longer rise to its full value
on positive grid peaks. How about
positive feedback to the screens? This
results in a definite increase in power,
although a decrease in fidelity also
takes place. The latter can be made
up for by negative feedback to the
control grid.

Added Power
‘Why the extra power? The function

«f

HiFi REFLEX
by " JTW.STRAEDE B.S¢.

of a valve is to increase the plate
current when the grid goes more posi-
tive (or less negative) and to decrease@:
the plate current when the grid goesll:
more negative. With positive screen|g
feedback, the plate goes less positive
when grid goes more positive, the
screen being antiphase with the anode
goes niore positive, so that: the control

73

“C see TeXT
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LOW-PASS
E,B FILTERS
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positive, - at the same time giving aff
double boost to the electron flow.§
Another way of looking at it: the}
screen acts as an extra control grid,§
being positive it requires a little driv
ing power, and this drive is obtainedf
from the anode. {

The main catch is that a special
output transformer is required. Anf}§
ordinary centre-tapped transforme
was tried but the positive feedbackf
was too much for most valves and$
oscillation resulted. i

However, we can recommend thef.’
circuit to experimenters and amplifier$
designers.

It is noteworthy that a triode i

(Continued on page 26)
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- OUTPUT TRANSFORMER CONSTRUCTION

ROBABLY the most important
Pconsideration in getting results

from an amplifier is to make sure
that the speaker is correctly matched
to the output load. This important point
is quite often neglected and in some
cases causes enthusiasts many head-
aches. With this point in view, per-
haps we can clarify the position, with-
out delving into complicated mathe-
matics.

The Output Transformer.

The main point to be kept in mind
regarding output transformers is that
the primary and secondary windings
are not completely isolated from each
other. It is true that electrically they
are insulated but they are closely
coupled magnetically. This fact ac-
counts for the reason that any circuit
connected to one winding will cause
a reflected circuit in the other. The
reflected load will vary as to the square
of the turns ratio between the two
windings.

A transformer steps
down according to the turns
voltage and current. Similarly it
transforms capacity, inductance and
impedance according to the square of
the turns ratio.

Assuming an ideal transformer
having a turns ratio of 1:2, by con-
necting a 1 mf. condenser across the
primary, the secondary will behave
like a 4 mf. condenser.

up or steps
ratio,

Frequency Discrimination

The conclusion to be drawn from
this fact is that the transformer will
become frequency discriminating, i.e.,
present a low impedance at high fre-
quencies; and a high impedance at
low frequencies.

By substituting an inductance of 1
henry for the condenser across the
primary, the secondary will have an
inductance resistance equivalent to
four henries and will present a high
impedance at high frequencies and a
low impedance at low frequencies.

If we now connect a non-nductve
resistor of 10 ohms to the primary in-
stead of the inductance, we will cause
the secondary to have a reflected im-
pedance of 40 ohms.

Thus the secondary has shown three
distinct changes, although nothing has

Taking an actual case we will con-
sider the 6.6 power tube. With a
3,500 ohm load we will find that we
can obtain the highest power output
with a minimum total distortion. And
yet referring to our tube data books
we find that a 2,500 ohm is specified.
The reason for this being that with
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1 Plow Street, Thornbury, Victoria
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the lower load the third harmonic
distortion is reduced by approximately
50 per cent. The power output under
these conditions also drops from 7.3
to 6.5 watts and the total distortion
jumps from 6 per cent. to 9.5 per
cent. IHowever despite the drop in
output and increase in total distortion
the fact that we can reduce the 3rd
harmonic distortion more than compen-
sates for other two factors, by the
mere fact that this type of distortion
is most distressing to listen to.

Now supposing we wish to match
a speaker to an amplifier which has
a single ended 61.6 output and we take
the impedance of the speaker voice
coil as 8 ohms, the turns ratio is cal-
culated by taking the square root of
the impedance ratios, viz.: 2,500 dividl
ed by 8; the square root of 312.5 which
is about 17.7 for the turns ratio.
Thus for every turn of the secondary
we have approximately 17.7 on the
primary, other factors make it neces-
sary to add to the calculated turns on
the primary. Although our turns ratio
stands at 17.7 to .1 the impedance
ratio equals 312.5. Which means that
if we connected an 8 ohm non-inductive
resistor to the primary the secondary
would present an impedance of 2,500
ohms to the tube at all frequencies,
still assuming an ideal transformer.
See fig. 1. :

Connecting the Speaker.

By the addition of an 8 ohm speaker,
however, we get a totally different
story. We must now remember that
the voice coil of a speaker is induc-
tive and possesses a certain amount
of inductance. Therefore it ceases to

(Continued on next page)
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CUTPUT TRANSFORMERS
Continued)

have 8 ohms impedance at all fre-

quencies.

The impedance of voice coils of
speakers are rated at either 400 or
1,000 cycles. Taking this into congid-
eration we would find that at 60 cycles
the impedance would drop from 8
ohms to something like 5 ohms while
at 3,000 cycles it would rise to 11.2
ohms. We already know that the im-
pedance ratio of the transformer in
question is 812.5:1. It then becomes
easy to understand that the reflected
load at 60 cycles will be 1,560 ohms
because the voice coil impedance has
changed to 5 ohms and at 3,000 cycles
the reflected load will be 3,500 ohms
the voice coil impedance now being
11.5 ohms. Looking at the valve manu-
facturers data sheets on output watts
against various loads for a 6L6 tube
we find that at 1,500 cycles the tube
will deliver 4.8 watts instead of 6.5
watts (at 400 cycles). We can now
see that this fact causes the apparent
poor low frequency of many speakers.
Again at 8,000 cycles (8,500 load) the
output rises to 7.3 watts at 1.3 per
cent 3rd harmonic distortion, whereas
at 400 cycles this distortion drops to
.6 per cent. We now can see the
reason for increased distortion at high
frequencies.

In connection with speakers we then
have two types of distortion which are
quite often overlooked, but which
nevertheless must be taken into con-
sideration.

(1) Power output varying with fre-
quency termed amplitude distortion.

(2) Distortion which varies with fre-
quency termed frequency distortion.

Feedback.

If we can use some method by
which wide variations in speaker im-
pedance are somewhat smoothed out
or reduced we will have done a great
deal towards attaining perfection in
the matter of audio reproduction. In
other words by making a form of com-
pensation in the amplifier which in-
stead of allowing the reflected load
to drop, hence the power output to
drop at certain frequencies, we will
have in effect an automatic booster,
which will serve the purpose of keeping
the reflected load farily constant. It
is here that we bring into use the
much discussed inverse feedback. For
maximum compensation, however, it is
absolutely essential that the feedback
loop encircle the output transformer
not from the plate side or tertiary
winding. See fig. 2. This circuit is
known as constant voltage feedback.

When constant current feedback is
desired in the output circuit, fig. 3
shows the method used to obtain this
type of feedback. This circuit is mostly
used with magnetic recording heads,
which greatly change their impedance

with frequency.

Low Efficiency

While on the subject of output
transformers, it might be well to point
out to readers that output transformers
of the normal type supplied with the
usual run of speakers on the market
seldom reach efficiency figures of bet-
ter than 35 per cent. However, con-
sidering the very low price range which
we enjoy for most speakers we buy,
we must realise that it would not be
a commercial proposition to equip
speakers with a high-fidelity output
transformer without resorting to a
figure which would be much in ex-
cess of the ruling prices to-day. Speak-
ing generally the ordinary speaker
transformer is sadly lacking in induec-
tance, with its attendant lack of ade-
quate low note response and the self
capacity of the primary is excessive for
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good high note response. Faced with
the alternative of paying in the region
of £3/10/- to £5 for a high quality
output transformer, with a frequency
response flat within 1 DB from 30
to 10,000 cycles many amateur’s enthu-
siasm cools off. However lots of people
are not aware that the ordinary power
transformer can be pressed into ger-
vice and providing a little trouble and
care is taken, quite gratifying results
can be obtained. '
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MIRACLE AERIALS

An individual named William Wheel-
er, who has been manufacturing and
selling mechanical devices designed as
attachments for radio receivers, re-
cently was ordered by the Federal
Trade Commission to cease and de-
sist from misrepresentations of the
devices called “Miracle Radio Control”
and “Miracle Aerial Loop.” Tests cis-
closed the control to be without value
in improving radio reception and the
loop to be no more effective than a
length of ordinary copper wire.

—From an American magazine.
°

MAKESHIFT SOLDER

Melted toothpaste tubes were used
in place of solder by Signal Corps tech-
nicians in Iceland when the supply of
solder ran low. The men salvaged
the tubes from their buddies in order
not to delay the construction of vital
communication facilities.

-~ “ i
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Converting Power Transformers
to Output Transformers.

Almost any power transformer which
has the high tension winding intact
can be used to make a reasonably
good output transformer. The first
step will be to strip the transformer
of the laminations, making sure that
in the process the windings are not
damaged and that the laminations are
not bent about too much, keeping in
mind that we have to use the lamina-
tions again. At this stage we must
find out the turns per volt rating of
the transformer. In order to do this
choose any of the known filament
windings such as the 5 volt rectifier
winding or whichever is on the top
layer. Assuming it is the 5 volt wind-
ing, if by counting the number of
turns as we take the wire off we find
there are 30 turns; we know then that
there are 6 turns per volt on the
transformer. Then proceed to remove
any other filament windings which are
left. There remains then only the 230
volt primary winding and the high
tension secondary.

Turns ‘Required

Assuming we wish to make a push-
pull output transformer, we can utilize
the H.T. secondary as the primary
winding. Working on 6 turns per volt
with a 385 — 385 volt secondary, the
approx. number of turns would be
385 + 385 X 6 == 4,620 turns. Actually
there will be more turns than this
due to allowance being made for volt-
age drop across the winding, we can
however work on the number of turns
being fairly correct at the 4,620 figure.
Next we look up the correct load im-
pedance plate to plate for whatever
tubes we require to use, also the voice
coil impedance. With this information,
we apply the formula given earlier
in this article and we work out the
turns ratio. Assuming a ratio of 30:1,
we find by calculation that to get the
correct turns ratio we want 154 turns
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ADJUSTABLE I.F. SELECTIVITY

LTHOUGH the use of variable

i.f. selectivity is not in any

sense new, it seems to this
author that its greatest assets have
never been fully appreciated particu-
larly by the amateur.

As the term implies, adjustable i.f.
selectivity is a means of controlling
the i.f. stages to various degrees of
selectivity, each different band-width
serving some special purpose. It is
not to be imagined that this will re-
quire any great amount of design work;
on the contrary, variable i.f. trans-
formers are quite simple to construct
and the results will be well worth a
trial.

Let us examine the selectivity curve
of a typical i.f. transformer, as shown

A Simple Method of Obtaining
Changeable Band-Width.

By SEYMOUR LOBEL
Reprinted from Q.S.T. (U.S.A.)

e AT

in Fig. 1. This transformer is designed
for an intermediate frequency of 455
k.c.,, and the curve shows that, when
the transformer is perfectly tuned to
this frequency, the band-width as niea-
sured at 2 times down is 10 k.c. This
is the type of transformer used in
communications receivers. As an ex-
planation of this curve, the frequency
is plotted along the linear horizontal
base line, while the vertical scale is
divided logarithmically. The curve
shows the signal-input multiplication
necessary at various frequencies off
resonance to give standard output.

Practical Example

For example, assuming that an i.f.
stage tuned to resonance has a gain
of 40 and that the input voltage to
the grid of the i.f. tube is 0.01 volt,
the voltage measured at the grid of
the following tube will be 0.4 volts.
Now, maintaining 0.4 volts as a refer-
ence level for constant output, the
input voltage is doubled, which in turn
increases the output voltage to twice
the original value, or 0.8 volts. If
the source of voltage is a signal gen-
erator, the frequency of the generator
can be varied either side of resonance
until two frequencies are obtained
where the output will be reduced to
0.4 volts. In the instance of Fig. 1,

' 7
7
Ay

Fig. 1— Typical selectivity
curve for a single i{. stage. The
vertical scale is in terms of the
ratio of voltage input off reson-
ance 0 the voltage input at
resonance required to obtain a
standard output voltage.

)

re—10 Kc

Ke.

those frequencies are 450 k.c. and

460 k.c.

1t is obvious that, as the input volt-
age is increased, the generator can be
taken further off resonance and still
maintain the 0.4-volt reference out-
put level. At approximately 13 k.c.
either side of resonance the curve
shows that the input voltage must be
increased 10 times to bring the output
up to the 0.4-volt level. Single-stage
measurements are seldom carried be-
yond this point. When over-all curves
are taken for several stages, they are
usually extended to a point where the
input must be increased 10,000 times.

Selection of Band-Width.

Let us take an average i.f. trans-
former. It is so designed that the
band-width will vary anywhere between
6 kle] and 12 k.c. at 2 times down. It
should be understood that these figures
represent single-stage measurements,
since the band-width decreases with
each added stage. If each of two trans-
formers shows a band-width of 12 k.c.
an over-all measurement of two stages
may show a band-width of about 8

Fig. 2 — Characteristic selec-
tivity curve of a bighly selective
if. stage. The dark area indicates
the sidehands which have been 2
cut as a result of the attenuation
by the i.f. transformer.
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k.c. A receiver designer will select the
i.f. transformer which gives him the
required band-width for the particular
job at hand. For example, he may de-
cide upon a 6-k.c. band-width, his pur-
pose being high selectivity, which
makes for greater discrimination
against unwanted signals and less
noise. These are ideal conditions for
receiving c.w. signals. The receiver can
be made even more selective by em-
ploying a band-width of only 3 k.c.
By making the i.f. amplifier regenera-
tive, band-widths as narrow as 1 k.c.
are obtainable.

Can be Harmful

On the other hand too much selec-
tivity can prove harmnful, for then one
must suffer less intelligible reception
on speech and extremely poor musical
quality. This is bhecause the sharp
cut-off of the transformer will greatly
attenuate all frequencies above a cer-
tain value. Naturally, much quality is
lost. This is depicted in Fig. 2, which
shows in the shaded area the side-bands
which are cut-off. Very selective trans-
formers of this type are appropriate
for use in communication receivers for
they serve most usefully in crowded
channels where noise and interference

SIGNAL
GENERATOR

Fig. 3 — A simple single-stage test circuit for measur.
ing selectivity. The values shown are not critical. Nor
mal receiver voltazes should be employed.

might combine to make satisfactory
reception impossible, were it not for
the sharp cut-off. Quality under such
conditions naturally is secondary.

If a receiver employs no preselector
stage, or perhaps an untuned stage
ahead of the detector, the advantages
of a sharp or regenerative if. will
prove very gratifying. Thus, a nar-
row bandwidth serves a useful purpose,
and so the first position for a variable
i.f. transformer design should be for
5 k.c.

High Fidelity.

If the receiver must also cover the
broadcast band, the i.f. stages can
hardly rest at 5 k.c. 'The public to-
day has become accustomed to certain
definite standards for loeal radio re-
ception, and this narrow band-width
will hardly meet their approval since
fidelity is paramount. Regulations for
broadcasting studios call for a 10-k.c.
band-width. Therefore, if one is to
enioy the full benefits of the trans-
mitted signal the receiver should be,
cquipped to pass sideband frequencies
up to 5000 cycles above and below
the carrier with equal amplitude, and
the i.f. stages must be designed to
pass a band 10-k.c. wide.

Here the designer has more latitude.
There is no demand for optimum select-
ivity, since the stations are well sep-
arated, and sensitivity is of no great
importance. The signal strengths of
the various local carriers are stronn
enough so that the gain available is
more than ample. Therefore, the
second position of a variable-selectivity
design should call for a 12-k.c. band-
width.

Up to now two different band-widths
have been decided upon. For the aver-
age receiver this may be all that is
required. However, the author has
found it advantageous to go one step
further. There is much to be gained
by increasing the band-width to 25 k.c.
On local broadcasting the quality is
excellent. While it is true that there
are times when it is impossible to
employ so wide a band-width because
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- U.S. CLAIMS INVENTION OF RADAR

MERICANS are losing little time
A cashing-in on the prestibe value

of Radiolocation (or Radar).
For some time the popular magazines
have featured advertisements which
dramatise the part played by their
sponsors in Radar development.

A recent official U.S. Navy Dept.
report which concluded “beyond a
shadow of doubt that preliminary re-
search and development of Radar
originated in the U.S. through the work
of two naval scientists.”

In fact, it would probably come as
a surprise to the man in the street
to learn that the British had any-
thing to do with the invention of
radiolocation.

Not so Hush-Hush

Climax to the American Radar pub-
licity boom is a recent issue of “Radio
Retailing.” While it reveals none of
the technical secrets, this special Radar
issue is something of a shock to those
of us who imagined Radar to be still
completely hush-hush.

“Radio Retailing” has a long and
circumstantial report of how Radar
was invented in America.

It is described how in 1922 Dr. A.
Hoyt Taylor and Leo C. Young, ob-
serving that certain radio signals were
reflected from steel buildings and
metal objects, and that ships passing
by a transmitter and receiver at such
frequencies gave a definite interfer-
ence of pattern, suggested that “pos-
sibly an arrangement could be worked
out whereby destroyers located on a
line a number of miles apart could be
immediately aware of the passage of
an enemy vessel between any two
destroyers in the line, irrespective of
fog, darkness, or smoke screen.”

Experiments continued, and, it is

stated: “L. A. Hyland observed in
1980 that aircraft crossing a line be-
tween a transmitter and receiver opera-
ting directionally gave an interference
pattern clearly indicating the presence
of such aircraft.”” In the same year
Dr. Taylor summarised progress in a
report on ‘radio-echo signals from
moving objects,” and two years later
the Navy’s findings were passed on
to the U.S. Army. It was suggested
that the Army might set up equip-
ment around a defence area to test
its effectiveness in detecting the pas-
sage of hostile aircraft.

Navy experiments continued mean-
while, and in 1932 aircraft in motion
nearly fifty miles from the transmit-
ter had been detected under certain
conditions. From then onwards steady
progress was made until in 1939 the
first contracts were placed for the
production of complete Radar equip-
ments.

British Developments

Britain’s activities in the field of
Radar are referred to. In 1940 the
British Technical Mission exchanged
information with the U.S. Naval Re-
search Laboratory and the Navy De-
partment. “During this conference it
was found that the British equipment
for detecting aircraft was similar in
many respects to that developed by
the U.S. Navy. The British independ-
ently had developed their Radar sys-
tem and independently had arrived at
frequencies and circuits very similar
to those developed in America.

A representative of the U.S. Navy
spent the greater part of 1941 in Fng-
land obtaining information on British
Radar methods.

Not the least interesting feature of
“Radio Retailer’s” contribution to

Al e e b A s oo o B A el bn b b b

STANDARD FREQUENCY TRANSMISSIONS

Further details are now available
of the standard-frequency transmis-
sions from WWYV the station of the
U.S. National Bureau of Standards.
As announced recently, new 10-kW
transmitters have ben installed at Belt-
gville, Maryland, near Washington,
D.C., with the result that the service
has been extended and is now operated
continuously throughout 24 hours.

Covers the World

Three standard radio frequencies are
employed: 5 and 10 Mc/s continuously
throughout the 24 hours, and 15 Mc/s
during daylight in Washington. It
has been found that, except for certain
periods at night within a few hundred
miles of the station, reliable reception
is, in general, possible at all times
throughout the United States and the

North Atlantic, and fair reception over
most of the world.

Each of the radio frequencies car-
ries simultaneously two audio frequen-
cies: 440 c/s, being the standard musi-
cal pitch correspond to A above middle
C, an 4,000 ¢/s. In addition, there is
a pulse every second heard as a faint
tick lasting 0.005 second.

The audio frequencies are inter-
rupted precisely at the hour and each
five minutes thereafter for one minute
during which the announcement of the
station’s call letters, WWYV, is given
in Morse, except at the hour and half
hour when it is by ’phone.

The accuracy of all the frequencies
is one part in 107, and the time interval
marked by the pulse every second is
accurate to 0.00001 second.

scanty published information on the
subject lies in accompanying Ameri-
can radio manufacturers’ advertise-
ments which invest Radar with a pres-
tige angle.

Peace-Time Applications

Suggested applications include safe-
guarding ships against collisions in fog,
protecting aircraft against mountain-
top crashes, measuring flying height
above ground, detecting aircraft ap-
proaching in fog, patrolling harbours
against smugglers, and surveying
through underbrush and obstacles.
These, in addition to vast associated
research, which will influence all future
designs of ultra-shortwave transmit-
ters, aerials, receivers, and television
equipment.

Philco Corporation talk of “Radar,
the secret weapon, tells the story of
Philco at war,” claiming that “Philco
pioneered in the science of ultra-high
frequency radio waves upon which
Radar is based.” General Electric pic-
ture the principle of Radar, which
“sends out a beam of ultra-high fre-
quency waves, reflected back to in-
struments which determine aircraft’s
location, speed, and direction.” A
“New York Times” quotation is in-
cluded to the effect that ‘“the whole
history of Radar has been an ex-
ample of successful collaboration be-
tween Allies on an international scale.”

Comment from R.C.A.

Radio Corporation of America pub-
lish a well-balanced statement under
the heading, “Radar . . . Who Really
Invented It?” stating that it is not an
“invention” at all in the old fashioned
sense; they prefer to give the credit
chiefly to Clerk Maxwell, Hertz, or
Marconi, or any of the famous pioners
of radio waves.

“But from the modern perspective,”
they add, “we like to think of Radar
as a joint contribution of British and
American scientists, a triumph of
United Nations’ collaboration in win-
ning the war.”

Recently there has been mentioned
the name of Sir R. A. Watson Watt
in connection with Radiolocation.

He conceived and developed radio-
location to the point where it became
one of the most formidable of British
weapons. With traditional reticence,
Britain has been slow to claim the
credit rightly due to her for radio-
location development. But despite the
publicity fanfare in other directions,
to Britain belongs the credit for un-
obtrusively bringing forward a weapon
which, when the story is told, may
well be one of the saviours of the
United Nations and more.

And, moreover, a blessing to man-
kind in time of peace.

—“The Electrical & Radio World”
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SIGNALS OFFICERS IN THE MAKING

UCH has been written, both in
M the specialist and lay Press, on

the work and training of those
who operate the complicated technical
equipment of modern war, but much
less has been said about those who di-
rect such work. It is the purpose of
this article to remedy that omission,
so far as wireless is concerned,
by giving some insight into the way an
officer of the Royal Corps of Signals is
produced, and incidentally, some details
of his subsequent work.

To secure a clear picture of the
training of potential R. Signals offi-
cers ‘“Wireless World” was recently
granted the privilege of visiting the
R. Signals Officer Cadet Training Unit
in the Northern Command. Here were
to be found some 800 cadets who had
reached various stages in the twenty-
six weeks’ course. During the visit the
weekly ‘“passing out” ceremony was
witnessed; about twenty-five cadets,
having finished their course and at-

tained the mnecessary percentage of
marks in the many subjects studied,
received their commissions.

It should, perhaps, be emphasised
that, as the Commandant of the Unit
pointed out to us, the R. Signals Offi-
cer needs to be firstly an administrator
and secondly a technician. It must
not, however, be concluded from this
that cadets leave the Unit with little

Reprinted from
“"Wireless World"”’
(London)

technical knowledge; the astonishing
thing is that they absorb so much in-
formation on wireless and line tech-
nique in so short a time.

The time allotted for technical train-
ing is approximately 430 periods, each
of three-quarters-of-an-hour duration.
During this time the cadets pass
through a progressive course embrac-
ing basic electricity, magnetism and

AC theory, wireless and line technique
and wave propagation. Of the 430
periods about 200 are allotted exclu-
sively to wireless. In addition to the
time spent in the classrooms the
cadets spend many days out on
“schemes,” putting into practice the
theory learned.

The best method of describing the
technical training given to R. Signals
cadets, many of whom, it should be
pointed out, have not previously
studied wireless or line transmission,
is to outline the various sections of
the course as given in the manual,
“Wireless Theory”, which was prepar-
ed by the instructors and is used as
a basis of the training.

The object of the method of treat-
ment adopted in the manual is to lead
the cadets, at as early a stagé as pos-
sible, to an understanding of work-
able, though perhaps crude, circuits
for both transmitter and receiver.

(Continued on next page)
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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.

Nrien "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.O. BOX 90 — BROADWAY—SYDNEY
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SIGNALS OFFICERS
(Continued)

Subsequent steps then become a matter
of detail additions to a picture al-
ready sufficiently complete for the im-
portance of every point to be at once
appreciated. Such a treatment is con-
sidered to dispel most of the “mystery”
of wireless much sooner than is pos-
sible in the usual procedure, in which
a laborious way is picked through
variations of individual processes be-
fore completing the picture.

Before the cadet handles any of the
Army sets with which he will later
become familiar he must complete
Parts 1 and 2 of the manual, which
deal with the principles of radiation,
the properties of resonant circuits, HF
resistance and the valve and its func-
tions in various stages of the trans-
mitter and receiver.

Typical Questions

The following two questions from
those set on Parts 1 and 2 of the
manual will give some idea of the
standard expected from cadets—“At
1 ke/s a certain conductor has a re-
sistance of 2 ohms and at 10 Mc/s
it has a resistance of 50 ohms. To
what is this due?” “A sender (the
official Army term for transmitter)
using MCW is tuned to 7,540 kc/s;
the AF oscillator is tuned to 1,00 c¢/s.
What are the frequencies radiated?”

Having completed the training
covered by this part of the manual
the cadet is expected to handle Service
sets with a reasonably intelligent un-
derstanding of their controls. He then
proceeds to Part 8, which describes
various other ways of obtaining oscil-
lation, amplification, modulation and
detection, and presents & more gener-
ally complete picture of the transmit-
ter and receiver. AVC, decoupling,
negative feed-back, interference, crys-
tal control, and the principles of the
superheterodyne are dealt with as fully
as can be expected in the time avail-
able.

Two questions selected from those
set for the examination covering Part
3 of the manual will suffice to show
the knowledge of theory required.

“In the diagram (cathode bias) what
purpose does the resistance serve and
how does it achieve it? Why is the
condenser included?” “To what ex-
tent does the use of the superheter-
odyne affect allocation of frequencies
for use is a (military) formation and
why ?*’

Practical Training

A feature of the training at the
O.C.T.U. is that it is essentially a
matter of practical demonstration. For
example, a considerable part of the
twenty-four three-quarter-hour periods
spent on fault-finding, set analysis and
maintenance is occupied by practical
demonstrations. One block schematic
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diagram shows by illuminated bulbs
the sections of a combined transmitter-
receiver brought into use by the opera-
tion of the various controls. It is
pointed out that in this way the cadet
quickly learns the function of the
various sections of a typical transmit-
ter-receiver and can, therefore, more
readily appreciate the purpose and
action of the controls.

Training at the O.C.T.U. is not, of
course, confined to wireless theory, in
fact, during the course a cadet does
the work of a linesman, line operator
and wireless operator in addition to
being fitted to undertake the duties
of a signals or staff officer.

In order to give the cadet the oppor-
tunity of seeing both sides of the
picture in a brigade or divisional sig-
nals office he takes part in two 3-day
exercises. During the first of these
he is an operator and in the second
an executive officer. “Wireless World”
was fortunate in being able to take
part in one of these exercises. It was
enlightening to travel in the armoured
mobile signals office beside the 23-
year-old cadet who was acting as Bri-
gade Signals Officer. He was within
a fortnight of completing the O.C.T.U.
course and receiving his commission.

The vehicle in which we travelled
was equipped with two No. 19 sets—
one being high-powered. These trans-
mitter-receivers, which derive their
power from accumulators through a
rotary converter, each combine three
sets in one: (A) is the long-range set,
(B) that for communication with
other vehicles in the same formation,
while (C) provides inter-communica-
tion for the crew.

Wireless Essential

The mobile signals office was the
nerve centre of this exercise, during
which the “armoured division” travel-
led from North Wales to the York-
shire Moors. Wireless communication
is an essential part of such an exer-
cise, and the “Brigade Signals Officer”
was elated when they were working,
on phone, their base some 250 miles
away.

The “attack,” launched against heavy
“enemy” forces, involved the use of
“infantry” as well as “armoured regi-
ments.”

We have already referred to the
C.0.s statement that R. Signals offi-
cers must be first and foremost ad-
ministrators. To equip the potential
officer for the administrative duties,
the course includes what is known as
“the crowded hour.” During this the
cadet sits at a table equipped with a
phone and the paraphernalia one
would expect to find on a Brigade
Signals Officer’s desk. He is then bom-
barded with a series of messages by
phone and messenger, his fellow-cadets
being present to criticise his handling

(Continued on page 26)
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Shortwave Notes and Ohservations

OCEANIA
Ausralia

Three new Australians are VLC-2
9.68 me, 30.99 m., VLC-3, 11.87 mc,
25.27 m., and VLC-4, 15.315 mc, 19.59
m. One has already been heard, namely
VLC-2 and is on the air daily from
5.80 till 6.30 p.m. in Japanese and
from 7 till 8 p.m. in the “Philippine
Hour.”—L.J.K.

Heard VLC-2, 30.99 broadcasting to
Philippines (Gillett).

Thought one night I heard Perth
on 9615 kilocycles, 31.21 m. and call
given as VLW-4.

New Zealand

7L.T-7 Wellington 6.715 mec, 44.68
m.: Heard for first time on April 19
from 7.15 till 7.40 p.m. (Clack).

New Caledonia

FK8AA, Noumea, 6.208 mc., 48.39
m.: Heard nightly from 7—8. On Mon-
days gives new and views from Home
(N.Z. Nat. B/C).—L.J.K.

AFRICA
Algeria

AFHQ, 31.22 m. At 12.15 am says:
“You have just heard the latest news in
Basic English. The news is given every
day at 14 hours GMT (M/n Syd.) This
is the Voice of America. One of The
United Nations.” Programme goes on
in German followed by French. At 1.45
dance records then BBC news. (Edel).

Heard Algiers on 31.22 at 3 a.m.
(Gillett).

Belgian Congo

RNB, Leopoldville, 30.66 m is excel-

from 38 till 8.45 p.m.—L.J.K.
French Equatorial Africa

FZ1, Brazzaville, 25.06 m is very
good in afternoon, closes at 4.27—
I.J.K. Has been heard at the unusual
Irour of 2.40 a.m. in French, fair sig-
nal (Gillett).

Gold Coast

70Y, Accra, 7.050 mc., 42.54 m.
Carries BBC news at 4 a.m. Good sig-
nal (Gillett).

Mozambique

CR7BE has moved from 30.38 to
30.42. First noticed Anzac Day when
Moscow opening up at 6.20 a.m. on
30.43 interferes with them (Gillett).

(Correct—new frequency is 9.683
me.—L.J.K.

Kenya Colony

VQT7LO, Nairobi, is now on 49.07 m
(Gillett).

CENTRAL AMERICA
Costa Rica

TIPG, San Jose, 9.617 mc., 31.20 m.
Can be heard at 11 a.m. (Cushen)

Has often been good around 10.30
p.m.—classical music frequently heard.
(Gillett).

Guatemala

TGWA 30.96 m. Think I heard this
around 2.20 p.m. the other day, al-
though GRX opens up later, but feel
sure was TGWA. (Gillett). Heard clos-
ing at 3 p.m. (Gandy).

U.S.A.

KWU, °’Frisco, 19.53 m. is good at
7.30 a.m. KWID, 19.62 m. is R6 at
noon. KROJ on 19.75 m. is noisy at 8
a.m. (Gandy).

WRUS, 19.83 m. Supposed to open
at 9.45 p.m. but I can’t hear it (Gaden)

The following 19 metre band Yanks
are heard at 11 p.m. when one’s luck is
in: WGEA, 19.57; WCBX, 19.64;
WLWK, 19.67; WBOS, 19.72; WOOC,
19.75; WNBI, 19.81 and WWY on 20
metres (Gillett).

WRCA, 25.22 m. gives Sports News
at 10.46. News in Italian at 11 and
Spanish at 11.15 p.m. (Edel).

Dr. Gaden observes: WGEX, 25.33
m. Agree with you call is WGEX at
10 p.m.; WCRC is very nice on 25.36
when opening at 9 p.m.; WRUA on
25.45 m. is the worst of the 25 metre
Yanks at night. WLWK 25.26 m. Very
nice signal at 9 p.m.

KROJ, 30.31 m. is very good, espec-
illy near 8 p.m. (Gaden).

WRUS, 80.93 m. has a very good
signal when closing at 9.30 (Gaden).

KWIX, 31.85 m. gives World’s News
at 11 p.m. (Edel).

WGEO on 31.48 m. is fair at 11 a.m.
(Cushen).

KRCA on 31.61 m. is splendid at 3
p.m. (Gaden).

WCBX on 31.61 can be heard at 11
a.m. (Cushen).

KES-3, 28.25 m. is just audible at 3
p.m,, never very good. (Gaden).

KWV 27.68 m. is very good from 4
till 6.45 p.m. and is getting through
nicely from 7 p.m. now—L.J.K.

WOOW, 38.36 m. Heard call at 8
a.m. (Cushen).

WLWO, 39.6 m. at 5.05 pm gives
list of bands employed in News in Eng-
lish broadcasts from “V. of A.” sta-
tions for whole 24 hours. Good signal
and easily copied.—L.J.K.

WRUA, 39.6 m. Heard call at 7.45
a.m. (Cushen).

KWID, 41.49 m. gives news at 11
p.m. and with fine signal (Edel).

KGEI, 41.38 m. has News from Brit-
ish News Room in ’Frisco at 10.15 p.m.
—L.J.K. '

WGEO, 42.86 m. is at very good
strength in European service, closing
at 5 p.m. and WGEO, 48.47 m. signs at
2 p.m. re-opening at 2.10 (Cushen).

WCDA, 49.50 closes at 4 p.m. in
Spanish —no English announcement —
then S.S.B. R7 Q4. — L.J.K.

SOUTH AMERICA

Argentina

LRX-1, Buenos Aires, 6.125 mce,
48.94 m.: Heard opening at 8.30 p.m.
and held them till closing at 9.35. Sig-
nal on some nights reaches R7 Q4-5,
while on others, morse prevents recep-
tion (Clack).

Brazil

PRL-7, Rio de Janiero 9.72 mc., 30.86
m is heard around 7.15—8.30 a.m.
(Gillett).

7ZYC-8, Rio de Janiero, 9.61 mec.,
31.22 m. Have heard at 11 a.m. (Cush-
en).

GEORGE BROWN &

O IM/ATT{E

Sole Australian Concessionaires:

267 Clarence Street, Sydney

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

CO. 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. Qur
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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SPEEDY QUERY SERVICE

Conducted under the personal supervision of A. G. HULL

S.J. (Randwick) asks obout ways of
testing condensers, resistors ond other
smoll components without meters.

A.—Frankly, it is rather difficult to
- do much in radio without meters, or
test equipment. Even the simpest volt-
meter can soon be fitted up to act as
an ochmmeter, and then you are well
on the way to getting a reliable test for
condensers, resistors and so on. It is
not so easy to test the effective capacity
of a condenser but capacity is seldom
critical to within thirty or forty per cent.,
and the usuol practice is to test for
leakage and accept the capacity as
being according to the rating shown on
the label. The leakage test of course, is
purely a mater of testing the resistance’’
with an ohmmeter.

Of course you can arrange a lamp
and battery circuit so that the lamp
will light if the terminos are short-
circuited by o broken down condenser,
but this will not reveol cases of leaky

condensers which have not actually
broken down.

{
W.W. (Kaniva) wants to know

whether rodio can be learned by corres-
pondence.

A.—Naturally a certain amount of
keenness and concentration is required
and we suppose that there are cases
where students fail to get o full grasp
of the game by mail, but on the other
hand we can vouch for the high per-
centage of radio technical staff mem-
bers who have started off with on A.R.C.
course, or one from some other reliable
correspondence school.

M.P. (Adelgide) hos in mind to ex-
periment with extremely high goin ampli-
fiers for sensitive microphone work.

A.—There is practically no limit to
what you can do, especially if you use
battery-operated valves and have sep-
arate high tension batteries for each
stage, or a thorough system of de-
coupling. Eventually you will reach a
limit of noise from even the battery
heated filaments, but by this time you
will have had some interesting experi-
menting. As with a sensitive radio re-
cever, you will have to accept the fact

NEW IDEAS

(Continued from page 12)
really a tetrode with 100 per cent.
negative feedback applied to the screen
and a triode has a lower output than
a tetrode or pentode.

For the reduction of distortion, the
reader is referred to the article in
Australasian Radio World for Feb-
ruary, 1942.

YAV

that signals which are below the general
noise level will not become clearer by
amplifying both noise and signal. [f
it is possible we would appreciate an
account of your experiments when you
have completed them.

“Whistler””’ (Elwood, Vic.) has a
t.r.f. set which whistles on every local
stotion and asks whether this is un-
avoidable.

A.—There is no reason why a t.r.f.
set should have whistles unless it is
unstable or suffering from feedback.
There must be hundreds of similar re-
ceivers operating in the same locality
yet giving complete satisfaction.

H.G. (Wogga) enquires about sub-
scription to “’Q.S.T.””and other American
technical rodio journals.

A.—Your local newsagent can ar-
range these subscriptions for you, or ony
branch of Gordon ond Gotch, or any of
the city bookshops, such as Swains,
Angus & Robertson, McGills, etc.

W.L. Worrnambool, Vic.) is interested
in the possibilities of television.

A.—We have not heard of any defin-
ite proposals for post-war television, not
even as regards England, where a tele-
vision service was in operation long be-
fore the war. ‘

In discussing television possibilities,
engineers are now thinking along the
lines of even greater definition by using
525 lines and 450 frames per second.
This should give exceptional clarity and
brilliance, without flicker, but will call
for the use of ultra high-frequency trans-
mission. Fortunately the vast war ex-
perience with these frequencies should
make it much easier to handle these
than was the case a few years ago. Still
confidential are the remarkable develop-
ments which have taken place on the
ultra highs.

{

T.S.F. (Maroubra) enquires obout our
stocks of back numbers.

A.—We have fair stocks of the 1940
issues, with the exception of July and
August, plenty of 1941 issues, but the
1942 stock is now practically exhausted.

NN R R R R R R e e e

Thin silver coatings applied directly
to crystal faces, in somewhat the same
manner as mirrors are silvered, have
been found to overcome the tendency
of crystals to change frequency as a
result of movement in mobile installa-
tions. Connections are made by sold-
ering springs or fine wires to the silver
film.

SOLDIERS’ OWN STATION

U.S. Servicemen in the Mediterra~
nean theatre on last December 15th
listened to programmes celebrating the
first anniversary of the first radio sta-
tion in history operated by servicemen
for their own entertainment.

The original station, which came on
the air just 87 days after the first
shell was fired at Casablanca, was built
by Captain H. A. Brown, formerly of
WIYH, from materials found on the
beaches and from old parts of a re-
quisitioned French transmitter, con-
nected together with miscellaneous
scraps of wire. Now six stations oper-
ate in the area, and crews with modern
station equipment move ahead as fast
as the troops. W9YH is the technical
director of the new commercial-type
stations, but his first overseas hand-
made job, cut down now so that it
fits into a suitcase, is still operating.

RIS Y,

SIGNALS OFFICERS
(Continued from page 22)

ISP
NN

of the situation. The diversity of the
questions with which he has to grapple
efficiently and expeditiously is exempli-
fied by the following two problems
dealt with during the writer’s visit:—
A truck fitted with a No. 19 set having
met with an accident whilst being
driven to another section, where it
was urgently awaited, the A.T.S. driver
was injured and the set and truck
damaged. It was the cadet’s job to
get another set to the destination,
arrange medical aid for the injured
driver, secure repair facilities for the
truck, and arrange for the repair or,
if necessary, the replacement of the
damaged set. While this rather in-
volved situation was being grappled
with, Signalman Jones was ushered in
with a request for compassionate post-
ing near his home as there was nobody
to look after his children whilst his
wife was in hospital!

In addition to being a technician
and administrator the young officer
must be fully trained in “battle” tac-
tics. The type of warfare experienced
in the campaigns in the Mediterranean
theatre of war has shown the neces-
sity for this. A cadet may, of course,
go through the whole of his career
as a commissioned officer in R. Sig-
nals without having to climb moun-
tains, cross rivers, wade through a
bog under fire or leap streams on a
swing rope, yet it is imperative that
he should know his own capabilities
and what he can expect of the men
under his command. Ten days of the
twenty-six week course are, therefore,
spent at the “battle school” in the
Lake District. Here the cadet under-
goes one of the hardest Army stamina
tests.
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