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RADIO OPERATING

Qualify as Radio Officer for the
MERCHANT NAVY

An interesting and well-paid profession. Separate day and evening classes
are held, while correspondence instruction is also available.

Specialised theoretical and practical tuition imparted by thoroughly quali-
fied instructors. Morse classes held day and evening.

28 YEARS = = = the MARCONI SCHOOL OF WIRELESS
Has been the Leading Wireless Training Institution in Australia.
Its graduates hold the best positions in Australian Radio to-day.

MARCONI SCHOOL GRADUATES

are employed in radio development and research laboratories.

. staff A.W.A. Beam Wireless Siations in the world’s longest and fastest
radio-telegraph service.

. are in 100 Broadcast Stations.
. are in charge of Aeradio Stations at the principal air ports in Australia,

. . operate Coastal Radio Stations throughout Australia, maintaining com-
munication with ships at sea and the Pacific Islands.

1f you have no technical knowledge of radio and cannot conveniently call

n} lh"dbthund] for an interview, post the u.-uupnn below and we shall be
pleased to advise you.
To-day’s demand for qualified ennnnnns CUT OUT AND POST NOW ssevssunsas

MARCONI SCHOOL OF WIRELESS,
A.W.A. BUILDING,
47 YORK STREET, SYDNEY.

i am interested in radio as a career, and would like your advice,
without obligation, as to the most suitable course for me to follow:—

operators exceeds the supply.
New classes are filling rapidly.

To avoid disappointment
ENROLL NOW.

Name ... T i

N P T e i e

EEMEE IR NEEEEEEEEERNEEE

Age. . T ..School Standard

' MARCONI SCHOOL OF WIRELESS

CONDUCTED BY AMALGAMATED WIRELESS (A/SIA) LTD.

47 YORK STREET, SYDNEY 163 QUEEN STREET, MELBOURNE
Tel.: B 0522 * Tel.: M4161




tape. But we feel cun\'inced_that yet_armther
large amount would be manufactured if a sec-
tion of the trade had ifs way.

By red tape, we mean rules and regulations
framed to achieve certain results, but so unwieldy
or shortsighted that, in their administration and
effect, the good achieved is far outweighed by !.he
had. We have in mind the proposed rationalisation
of the radio servicing industry.

The Federal Government has decided that all
receivers in Australia mnst be kept in operation for
the duration. This is a very wise policy, about
which there can be no dispute.

It has been suggested that, to implement this
policy, a certain minimum number of radio ser-
vicemen should be selected and granted exemption
from military or other call-up. Again, this appears
to be a perfectly logical step, and the authorities
should not find it unduly difficult to select the most
suitable men, with the aid of trade organisations.
In fact, quite a number of servicemen have bheen
eranted exemplion in the interim.

We helieve that selection, together with any
privileges it might ecarry, should be on a purely
wartime basis, to deal with what is a purely wartime
state of affairs. The issue is only clouded, and
decisions made more difficult, by trying simultane-
ously to embrace and organise radically new peace-
time measures.

One section of the trade is very keen to have
introduced licensing of radio servicemen on a per-
manent and legal basis, This is a many-sided ques-
tion, which need not, and should not, be thrashed
out now. We are not up against problems of pre-
serving men’s livelihood; now it is a question of
getting a vital job done by every individual capable
of doing it.

This is not the time to restrict the number of
men repairing receivers, If John Citizen is quite

MORE RED TAPE?

USTRALIA now has on hand vast stocks of red

ahle to install a resisior or a condenser in his radio
when he comes home from his work, why should he
be required Lo call in an already overworked ser-
viceman to do the job? If he can repair his friend’s
radio, too, so much the hetter.

It is easy to talk in derisive terms about ama-
teurs and backyarders, but these are the very men
who are today manning so much radio equipment
in the forces. If peacetime licensing must be
thrashed out, let the matter wait till after the war,
when thousands of radio men now in the forces are
in a position to state their case,

It has been maintained that regulations should
be gazetted to give selected wartime servicemen and
organisations absolute priority in the purchase of
radio parts. Rules and regulations are unnecessary.
Priority is iheirs already—not official, but, never-
theless, just as real. :

Servicemen and service organisations are the
distributor’s best customers, and he looks after them.
He has to, to keep their custom. He can be
depended upon to sec to it that they get the pick-
ings of all scarce parts. John Citizen has to be
content with what is left.

If someone manages to get together enough parts
to build a new receiver—and that is no easy task—
it does not follow that the war effort is hindered.
That new receiver will take its place in the scheme
of things, replacing a receiver somewhere swhich
has reached the end. of its useful life,

To give selected servicemen absolute priority
would tie the hands of the thousands of enthusiasts
capable of making their spare-time contribution to
the upkeep of the nation’s broadcasting system, It
would ignore
rather than save

manpower, and MW
would provide the /ﬂ/

foundation for yet i

another black

market.
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AR PRODUCTION DEMANDS NEW METHOD

One of tha factors which has hampered Ihe Allies in the gun production race against

the Axis, is the shortage of standard machine tools. The

A has vast numbers of

spocialised mass production fools but fow lend thamsalves to e over changing pattern
of war production.

Mechanised warfare places a terrific burden on the industrial
facilities of the contending nations. We are apt to think of
the production race merely in terms of output figures, but
the problem goes much deeper than that. Although it may be
be essential to turn out large numbers of weapons to existing
designs, it is likewise essential to appreciate and admit their
shortcomings and to plan for the production of better arms.

HE United States is the home

of mass production and to the
USA we look for the vast quanti-
ties of arms which will ultimately
swamp the Axis Powers. But the
long years of peacetime mass
production have placed American
factories at an initial disadvan-
tage both with leqpect to the out-
look of their engineers and to the
nature of the machine tools to
hand,

Consider, for instance, the US au
moblle Industry. Over the past thirty
years great plants and vast reservoirs of
tools have been developed—plants able
to turn our gite comfortably as many
&s 1000 units per day

Once finalised, the design of a par-
tleular model is frozen ard Lotteries of
special Inachines are set up to perforn

PAGE TWO

iniricate and

lngenlnus and complicated production

The broach cutting edges leave suioolh
and accurate surfaces, aud lhese are
maehined simultaneously in Lhe tool
Change the product In the slightest and
you would need a new "knot-hole.” cost-
Ing at least £20,000 and lequiring six
months Lo develop.

Europesn industrial technique is dif-
ferent. Paradoxically. Uhe clrcumstances
thal made Ewope's peacelime industry
seem backward by American standards
Dave made it Initlally strong irv war, In
Great Britain, belore the war, ouy
four aulomotive companies were tooled
to produce above 400 units a day.

1t was no crime for a British produc-
tion enginecr to cling to single-head
drill presses thal drilied only one hole
At a time, because al his factory volunie

they provided all the holes he needed.
STANDARD TOOLS
Low volume left European plauts

stocked wlth standard tools. which can
be wpplied to mavy purposes. Their
machine shops, forges. foundries, even
their labor. were highly skilled in Lhe
art of change. and the conversion to
munitlons was a relatively easy pro-
blem.

By confrast, Ametican industry finds
ttseif in & novel situation. American
industry, which has beer the envy of
the world, is not so well adapled to the
production of muullions, because it was
not so well destgned for mobility and
change.

Then, again, enginecrs have to change
their oufiook--have to discipline them-
selves Lo follow the ever-shifting de-
mands of tactics. Engincers have 10
become accustomed to havirg Army and
Navy officers change thelr requirements
so0 radically thal somctimes months of
drawing-board work is rendered use-
less,

Human nature being what it is, they
are mpt lo complain bitterly, but they
hove 1o realise that they are now in

operatlons, These wachines are costly
und olten quite useless for other pur-
poses, but the high production rate

mekés thelr use economical

The Chevrolet engine plant at Tono-
wanda 1s undisputobly the most effl-
cient mass production engine-unit in
the world. Cylinder blocks are mode
at the rate of 300 an huur by pulling
the work picces through a “kmot-hole”
of broaching bladcs, an extraordinarily

by y 8 .
Montague
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duction sgainst, 10t a buslness com-
petitor subject to the same economle
limitations, but agoinst enemy engins
eers skilled in the &t of change.

MILITARY CO-OPERATION

The engineer's problem is the tace
tical one of deciding on the advisability
of certain changes and even of laok-
ing for changes that will make the pro-
duct better than the enemy's. It is
truly 2 prohlem of Industrial warfore

Vitally Lecessary. 100, Is Iriendly co-
operation  between civiian  production
eogineer  and  military  desigher.  No
manufacturer should acdept blindly—
or be coerced into accepting—-service
specifications  that have not  bern
thought through

He should be encouraged to give them
the same hovse-sense scruting he gives
\o deslgus for products sold in a com-
petitive civilian market. War meterials

" demand the best efforts of the best men.
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It is not enough for engineers merely
to be given contracts and specifications.
They must alsp be educated in how the
product is to be used. Therefore, field-
force officers, whose lives and success
depend upon the equipment, should cir-
culate freely among the manufacturers.

It helped the British tank makers a
lot to rub shoulders with fighting tank
officers and find out how easily a tank
can ‘become a casualty through a
broken oil-feed line.

There is nothing like talking to men
whose lives are at the “mercy of mech-
anical creations, to impress an engineer
with the gravity of his responsibility, to
say nothing of giving him new ideas
for better weapons,

The blueprints of the specification en-
gineer look fine, but, after hearing an
officer describe what happens when a
tank rounds a corner and runs smack
into an' anti-tank unit at point-blank
range, a manufacturer would be less
fhan human not to check the specifica-
tions covering the frontal pieces mov-
ing through the shops.

PRACTICAL LESSONS

Once perceiving how a 37Tm. projec-
tile bores its way in a flat surface, he
knows that three and a half inches of
armor-plate stops such a shell by only
a tiny margin—that a piece of plate nof
up to specifications might not stop it
at all,

A production engineer inexperienced
with war machines might be inclined to
locate the air intake for a tank motor
in the most convenient spot, say on
top. But combat men can tell him
about the Molotov cocktail that will
promptly and effectively mess up the

inside of a tank if tossed near or on

the air intake,

Tank crews who haye fought in the
desert can tell him how dusty the
desert air really is. To keep the dust
and dirt out of the motor, the engineer
must design larger air-cleaners for
desert tanks. I

The engineer learns fast if his mili-
tary contacts are good. He should then
be allowed to think for himself. If this
sounds elementary, so are most funda-
mental prineciples.

SERVICE OUTLOOK

The open mind of the industrial en-
gineer must be matched by an equally
opeh mind on the part of the services.
Service engineers are subject to more
restraints in their relations with the
“prasshats” than is the average civilian
designer.

Confronted by an obstinate superior
officer, a Service engineer may in-
stinctively snap his mind to atten-
tion and say nothing; but a civilian
designer can tell his boss he is wrong,
and get away with it.

Already the production engineer is
giving a very good account of himself,
Although the shortage in critical ma-
terials has forced him to eliminate many

)UR WEAPONS ARE FAR FROM PERFECY

of his most common materials, he is
producing sound results with substi-
tutes. This versatility may well prove
our salvation.

As the large American manufacturing
companies turn to ever-increasing war
production, several important straws in
the wind can be observed. A few large
companies, notably General Motors, are
independently assigning engineers to
tpe development of new military de-
signs.

i A —

QUERY SERVICE

)
3
1}
It is regretted that, owimg to Office {
arrangements, it will not be possible for :
\

1

]

!

\

1]

i

us to answer technical queries by mail
during the months of December and |
January, ordinary queries will, how-
ever, be answered through the usual |
columns on page 59. \

- e el

In certain cases, particular firms have
been out to tackle given problems.
Usually, however, as in the case of the
Jeep, a problem is presented simultane-
ously to several groups who develop
competing designs, This is a waste of
talent and goodwill, because only one
design is finally accepted.

The fact is that almost any up-to-
date engineering organisation should
be capable of tackling a defence prob-
lem. As a starter, all that an engineer-
ing group needs to know is the size and
weight, the life expectancy, and the
tactical requirements.

FEATURE STORY

Let this group draw upon the advice
of specialists in armor and arms, who
understand protection and striking
power, and results will follow.

The Army, Navy and Air Force are
continuously throwing out experimental
problems for solution. Quite often, the
Army has had to modify its tactics
because of limitations in its machines.
So the fighting officers complain to
the experimental engineer, who, with
the Service engineering officers, analyses
the limitation and works to correct it.

These principles are crying out for
application, particularly in the fields of
aireraft and tank practice—perhaps the
most urgent engineering subjects in
the world today. Here are a few of
the more immediate projects the pro=
duction engineer must tackle.

PROBLEMS TO SOLVE

Projeet 1: A realistic appraisal of the
merits of air-cooled and liquid-cooled
engines.

We need fundamental information on
the relative merits of these engines for
gircraft, This subject has been so hotly
disputed, particularly by the vested in-
terests, that the fundamental interest
has been obscured. The subjeet should
be approached objectively, in a scientifi
spirit. 1

Well known is the fact that liquid-
cooled engines can pe streamlined bet-
ter. The real issue, however, boils
down to one of power. We are going
to need aircraft engines of much greater
horsepower than are now available.

In the US today, because of the bril-
(Continued on Next Page)
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By modern standards the majority of tanks

rrangem
mission and steering is crude and the motors are seldom entirely suitable for the
job. Hulls are held together by rivets, which become a menace under action conditions.
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COOLING AIRCRAFT MOTORS IS A PROBLEM

There is considerable variance of opinion
craft motor.

Each method has its advantages and disadvantages.

as to the best method of cooling an air-
The Curtis dive

bomber pictured above has an air-cooled motor. Compare its general lines to that of
Britain's Hurricane fighter, pictured below, which has a liquid-cooled motor.

Hant development of the air-cooled en-
gine, liquid and air-cooled engines are
roughly comparable from the stand-
point of power. The question is whe-
ther they will be comparable when their
power is increased materially.

We cannot go on forever adding more
cylinders and weight to get more power;
the present maximum of 42 cylinders
may even be too much for ground crews
to cope with. We must go all out in
design to get more power per cylinder.

If there is g limit to the power that
can be developed per cylinder, will the
air-cooled or liquid-cooled engine reach
the limit first? .

One of the most promising develop-
ments (but by no means the only one)
is the two-cycle engine, which fires
twice as often and hence delivers more
power per cylinder and pound of en-
gine weight than the prevalent four-
cycle motor,

COOLING SYSTEMS

But the two-cycle engine also gener-
ates more heat, needs a cooling system
that will subtract heat at a higher rate
than the air system might. It looks
as if a two-cycle engine will need to
be liquid-cooled. So far we’ve done
nothing but argue about the relative
merits of the two systems. It's time
to decide Jjust what are the merits of
each and follow the avenues indicated
for the duration.

Project 2: New coolants for aircraft
engines.

A serious related problem is the
choice of goolants for liquid-cooled en-
glnes, The US uses 100 per cent. Pre-
stone, but the British use 70 per cent.
water and 30 per cent. glycol (or Pre-
stone) under a pressure of 151b. per
square inch, which serves to elevate the

RAGE FOUR

boiling point and hence retard evapora-
tion.

The British discovered that 100 per
cent. Prestone is inflammable under
certain conditions, ds when a bullet
punctures the cooling jacket. They also
discovered that when undiluted it is
not so efficient. It neither subtracts
heat from the hotspots nor gives up its
heat in the radiator as fast as the mixed
solution. Being more viscous, straight

Project 8: Alrcraft should consume
less fuel. -

An obvious result of improving aero-
plane fuel consumption is greater cruis-
ing range. A less obvious result is that
it permits engineers to design easier-
to-build engines. Aircraft engines are
now constructed so light they are al-
most too delicate.

The weight of crankshafts has been
reduced to a point where one scratch
may make them crack. If we can really
improve fuel consumption we can save
enough weight to assign a little more
metal to critical spots. This will make
the engine more ‘durable and cheaper
to construct.

But how to reduce fuel consumption?
The demand is for power and mgdre
power, and we cannot sacrifice power
for economy. The alternative is con-
trolled combustion. achieved by build~
ing anti-detonating (or anti-knock)
characteristics into the cylinder-head.

We now rely for anti-knock chardc-
teristics solely upon aviation gasoline,
which has been developed to “100-
octane” value, meaning that it has the
highest anti-knock characteristics com-
mercially available. The present aero-
plane motor, which has practically no .
anti-knock characteristics built into it,
requires 100-octane fuel for acceptable
performance. But if you build anti-
detonating characteristics into the motor,
lower-octane fuel would do just as well.

ANTI-KNOCK MOTORS?

When burning 100-octane gasoline,
you then have some extra octane value
that could be put to use in an improved
engine. So you can play around with
raising your compression ratio, or the
ratio of piston displacement to combus-
tion-chamber volume. With a higher
compression ratio your engine uses less
fuel. .

Auto designers have done this in
modern passenger cars, but aeroplane
.engine designers have

Prestone does not lend itself to radia-
tor improvements that call for tortuous
or smaller passages.

To keep down the drag of planes, we
must constantly seek ways to decrease
the relative size of the radiator, which
has been growing bigger as horsepower
has increased. This means the most
efficient coolant we can find,

shunned the idea be-
cause they seem to
believe that such de«
velopment would occur
only at the sacrifice
of power. Auto engi-
neers should be en-
listed in aviation re-
search and asked to
produce economy by
controlled eombus-
tion.

They should also be
assigned to the relat-
ed subject of “para-
sitic” shock, or the
Impact that pounds
an engine to pieces.
(It is designated
“parasitic” because it
contributes nothing to
power.)

By controlling com-
bustion you reduce
the shock. If you re-
duce the shocks of motor explosions,
you reduce the critical stress of certain
parts, and designing and building the
motor become less costly.

Passenger car designers approached
shock with the aim of providing the
customers with a smoother ride. Aero-
plane designers may care rothing about

(Continued on Page 15)
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“HOW [T WORKS”—BY R. M. YOUNGER

THE CLUTCH
INYOUR CAR

An essential part of the de-
sign of any motor vehicle
“is the clutch, without which
it would not be possible to
use gears, or to bring the
car or truck to a standstill
without stopping the en-
gine. A sectional diagram
of one type of clutch mech-
anism is shown here.

YHE function of the clutch is

to provide a drive connection
which can be “broken” between
the engine and the shaft which

enters the gearbox of the motor.

In the diagram, the clutch pedal
of the car is being depressed, so that
the clutch is disengaged.

FRICTION DISC

Inside a revolving flywheel, which is
directly connected to the engine and
revolves all the time the engine is
1unning, is a movable plate, the clutch
plate, faced with a friction disc. When
the clutch is engaged (that is, when
the foot pedal is not being depressed),
the clutch plate is held tight against
the face of the flywheel by the pres-
sure of a metal ring behind it. This,
i turn, is held by levers attached to a
powerful spring. The whole, including
the driving shaft and the driven shaft,
turns as one solid unit.

When the pedal is depressed,
ghown in the diagram, a sleeve is
drawn back, against the pressure of
the spring. The sleeve is able to slide
longitudinally under the impulse of the
spring pressure or the movement of
the foot pedal.

The sleeve carries with it the levers
connected to the ring, and this in turn
releases the pressure on the friction
disc, and allows the friction disc to
revolve or become stationary, quite in-
dependently of the motion of the fly-
wheel.

ENGINE FEED

The engine is then no longer con-
nected to the gear-box and through it
to the driving wheels. Tt is, therefore,
possible to change gears. or to bring
the vehicle to a standstill without
stopping the engine.

‘When the foot-pedal is released, the
gpring moves the levers forward, and

as

ERicTioN Disc B [
chN FACE OFA ;

i

the clutch-plate is then held in con-
tact with the flywheel.

A short shaft, called a sprigot bear-
ing, ensures that the shafts are kept
in perfect alignment. The sprigot is
a slightly conical “finger” from the
centre of the driving shaft, and works

FEATURE STORY

CLUTCH PEDAL
DEPRESSED

in a recess cut in the centre of the
clutch plate disc.

The clutch is the link between the
engine and the gearbox. The latter
is situated behind the clutch case, and
ic indicated on the right of the dia-
gram,

lHUMAN "“OWLS’ SEE BEST IN NEAR DARK|

L\CCORDING t0 a report. presented to the American Physiological Society, eyes
4™ like an owl's, piinded by light, but able to see in the dark, have been dis-

covered in human beings.

People with this eye condition, known as achromatopsia, possess only the

nerve mechanien
dark riasses or stav in shaded places.

which sees dim light.

To see in the daytime they must wear

There may be military possibilities, such

as arrcplane siolting for pcople with “owl eyes.” The sight of two of these people

was lecently nicasured.

One saw cbjects ten times dimmier than could be seen
by-the pest aivinan’s eyes, and the other‘16 timnes dimmer.

It is believed that this

night-seeing n.ay go as high as 30-fold,

. RADIO AND HOBBIES FOR DECEMBER, 1942 /
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CAMOUFLAGE 1S VITAL IN MODERY WAR

The cooling towers of the

Leicester electricity power station in

England were

camouflaged by painting them in suitable colors and "decorating” them with iree

shapes.

The presence of such large structures, though camouflaged, is often betrayed

to observation aircraft by the shadows cast at early morning or late evening.

Almost unheeded mid the roar of planes and guns, another
battle is being waged—a battle of paint brushes and clicking
shutters. For, with contending bombing fleets on the wing,
nations are striving to hide their vital military machines and
their industries from enemy reconnaissance aircraft.

N the last war camouflage was
developed to some extent, but
then it was largely a matter of

ships and vehicles. Now it
involves aerodromes, roadways,
power houses and industrial

targets hundreds of miles behind
the front line.

It is a military necessity to camou-
flage troops, concentrations of
vehicles, important buildings, fac-
tories and aerodromes, and the means
by which this is accomplished may be
subdivided into three groups: (a)
natural camouflage; (b) artificial
camouflage; (c) deceptive camouflage.

The first is the best, if practicable,
but more generally a system embody-
ing all three is employed. .

Natural camouflage is generally ap-
plied to small mobile units, such as
troops who can station themselves in
woods, &c., and road vehicles which
draw up under the shelter of over-
hanging trees. However, it is practic-
ally impossible to avoid detection if
the object is moving, provided the ob-
server 1s keen enough.

Experience has shown that it is dan-
gerous to rely on paint alone as artifi-
cial camouflage for ground objeets.
While such treatment may mislead an
pbserver on the ground, a different

| PAGE SIX
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picture altogether is obtained from
high-flying aircraft. It is found, theu,
that camouflage becomes a matter of
blending textures rather than blending
colors.

To the visual observer at a relatively
near distance, say, a low-flying aircraft,
colors and color contrasts are quite clear,
and thus a good color scheme, breaking
up the outline of the object and blend-
ing with the surrounding landscape, is
probably adequate. The difficulty in
matching the colors is great, however,
especially since local coloring may
change within a few miles and also with
the time of the day, as the sun’s position
changes.

e

From an article by
R. H. Warring in
Newnes PRACTICAL
MECHANICS

At an altitude of a few thousand feet
the color contrast fades out and the
whole picture is seen as a rnumber of
monochromes. Thus, to remain hidden
from high-flying aircraft, the texture,
as distinct from the color, of the object
must blend naturally with its surround-
ings.

This is accomplished to a certain ex-

tent by using matt finishes, avoiding
lustrous paints; spraying the peint on
is an additional help. It is often de-
sirable deliberately to roughen the snr-
face before applying paint, or, better
still, to use a form of over-structure to
hreak up the outline of the whole. In
this connection the following points
should be noted:—

1. The outline of the object must he
broken up so that the silhouette does
not iminediately give it away.

2. The object must blend into the
landscape, all regular shapes and edges
“disappearing.” It is often helpful to
paint a picture of the background on
the subject, although this is only pro-
tection against a “ground” observer,

OUTLINES, SHADOWS

3. “Disruptive” painting may bhe em-
ployed when contrasting colors are used,
breaking up the general outline com-
pletely. Something after the style of
the “dazzle” painting employed on ships
during the last war, although, in modern
practice, straight lines are avoided.

4. A careful study must be made of
shadows and shadow directions, which
obviously change during the day. The
painting must blend into the shadows
at all times, and the shadows themselves
must never bé left to appear with
straight edges.

5. If the object to be concealed is
relatively small, netting may be em-
ployed. festooned with suitably-colored
material, branches of trees, &c. The
latter are the best, but if natural foliage
is employed, it must be remembered
that it is liable to wither and change
color and will require renewing periodic-
ally. Nets used over guns, &c., must be
of sufficient size and shape that they
allow freedom of movement for the
guuns.

6. Regularity mwust be avoided, as this
is a sure indication of man's handiwork.

DECEPTIVE CAMOUFLAGE

Deceptive camouflage is common and
may take many forms. Dummy aero-
dromes, factories, &c., may be construct-
ed to draw the enemy’s attention away
from vital points. It was used widely
during the last war, and is also em=
ployed at the present time, Ships have
been painted with a “reversed” silhou=-
ette, so that it would appear at first
sight that they are travelling in the
opposite direction.

All camoufiage effects are at a great
disadvantage when up against the aerial
camera. A photograph merely repro-
duces the general effect in fones of
black, grey, and white, depending upon
the reflecting powers of the objects, and
thus texture is of paramount importance.

Concrete, roads, stone buildings, &ec.,
show up light, grass and trees dark. and
all shadows are accurately reproduced.
The skilled observer can learn a lot
from a careful study of such photo-
+ graphs, especially a series of the same
spot taken at, say, weekly intervals,
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From these he is able to visualise type
and size of auy constructional work
going on. Since shadows show building
outlines, &c., photographs taken soon
after sunrise or nearing sunset are ex-
tremely useful in this respect, for
shadows are longest then.

Since “suspected” areas are likely to
be photographed periodically from
enemy aircraft, all new constructional
works should be carried out under a
camouflage screen if practicable, other-
wise the growth is conspicuous.

EFFECTIVE RESULTS

It is the object of camouflage to
reduce the usefulness of such photo-
graphs, for it is practically impossible
to prevent them being taken. A lone
reconnaissance aeroplane can sheak
over at a great height above the effec-
tive range of anti-aircraft fire and
speed away again before interceptor
fighters can reach it. Photography is
now such an advanced science that
infra-red ‘“plates” give effective results
even in poorish visibility, although for
flne detail a relatively low altitude is
desirable.

The majority of bombing raids are
carried out at night, although daylight
raids are becoming more frequent. On
a moonless night the perfect camouflage
is obviously a ‘“blackout,” but this cannot
be 100 per cent. unless everything is
static. The lights of vehicles, restricted
as they are, are still visible to the aerial
observer on account of their contrast
with the natural background.

A number of such small lights in a
fairly regular line would indicate a busy
- road or.a convoy, and a greater con-
centration probably a town. Thus, the
necessity of minimising road traffic dur-
ing air raids is realised.

PARACHUTE FLARES

Parachute flares or a bright moon give
a “photographic”’ panorama in which
shadows are particularly prominent,
and thus the breaking-up of the sharp
outline of an important building is the
best camouflage. Where concentrations
of men or material are present, the task
of camouflaging is rendered harder, and
dispersal or irregularity of disposition
should be adopted.

A gun battery, for example, is more
effectively hidden if the various units
are dotted about, seemingly haphazardly
but intelligently, making use of such
natural cover that is available.

With guns, however, there is an addi-
tional factor to contend with. When in
action the flashes are visible and, more
important still, the blast itself makes a
greyish white patch on the ground.
This is clearly revealed in aerial photo-
graphs and must thus be appreciated
and covered after firing, or the position
moved.

That methods of camouflaging are still
changing is readily shown by the various
types adopted by aircraft. The first
generally adopted scheme in Great

RADIO AND HOBBIES FOR DECEMEER,

MR

SHowing the camouflage employed on the Vickers Wellington bomber.

Note how

the drab coloring merges into the background in contrast to the clarity of the

roundals on fuselage and wings.

Both Britain and Germany have experimented

continually to discover the most suitable coloring for service aircraft.

Britain was a flat black under-surface
with dark earth and green shadow shad-
ing on the remainder. This was ex-
tremely effective when viewed from
above and over countryside.

Fighter aircraft were then modified
by having an ‘“unbalanced” under-
body coloring, one half wing and half
fuselage black, the other white. Spit-
fires, so treated, often seem to disappear
during certain aerobatics, especially
against a light sky. Still another change,
the whole of the under-surface being
painted light blue-—"‘duck-egg” blue being
the official nonlenclature, which was
even more effective.

The Germans appear to have adopted
a light blue coloring all over for many
of their machines, particularly in the

side-by-

Two soldier observers stand

side agairst a tree trunk, one wear-

ing ordinary service dress, the other

a special camouflage suit.  The value
of the latter is obvious.
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earlier part of the war, which gave a
“transparent” effect at great heights.
As lessons were learnt, and experience
gained, further modifications were made,
The RAF still retain shadow shading,
only with the two colors, now dark
green and grey, and the under-surfaces
sea grey. Certain distinguishing marks
are carried,

NIGHT BOMBERS

Camouflage for night bombers has
always been a problem. Not many years
ago the standard scheme was dark gréen
all over, as this was considered to be
the most “invisible” over a range. of
conditions. Even so, when picked up
in a searchlight beam, the whole aero-
plane appeared a ‘‘ghostly” white, and
people despaired of ever mnullifying this.

Recently, however, a certain American
laboratory has produced a new syn-
thetic flat black “paint” which is al-
most a perfect non-reflector. It is re-
puted on good authority that.a piece of
material covered with this paint was
invisible when held in a car’s head-
lights about 20 yards from the observer
(and not a “blackout” headlight, either).

It is thus significant to note the adop-
tion of an all-black coloring for British
night fighters. Bombers, too, have pro-
portionately more “blacking out” than
formerly.

MARINE AIRCRAFT

Marine aircraft have a slightly dif-
ferent camouflage, a pale blue-green
being the German idea at the begin-
ning of the war as blending both with
the sea, when viewed from above, and
the sky when viewed from below. The
British scheme was generally a com-
bination of light grev and a light purple,
although, again, many modifications
have been carried out.

It has been previously noted that
camouflage colors vary according to
location, and thus we find in the Middle
East lighter colors being used with a
predominance of yellows to blend with
the sandy landscape. Ships, too, are

(Continued on Page 41.)
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*

The puzzled expres-
sion on this young
lady's face probab-
ly has to do with
something more ro-
mantic  than  the
mystery of  her
brain and nervous
system.  That s
perhaps a mors
fitting subject for
scientists and physi-
cians. Although
every human being,
young or old,
possesses a  brain
and an intricate sys-
tem of nerves, the
manner in  which
they function is still
largely a matter of
speculation. T h e
mystery of thought
is akin to the mys-
tery of lite itself.

*

\ The human brain and nervous system can be looked upon as
a super telephone exchange—super because it possesses

authority and reasoning power.
wanting something done puts through a call.
is weighed up and transformed to an order.

A distant "subscriber,"
The request
It is switched

through to the appropriate muscular or glandular department.

F course the human body as a

whole is a most complicated
piece of apparatus. Any single
part of it forms a complete study.
But this brain of ours, and this
complicated system of nerves, is
perhaps - the most complicated,
the most fascinating and the
most intriguing portion of it.

In these days of total war, so-called
“nerves of steel” are a most valuable
asset.

Not only do the honest war work-
ers and soldiers require nerves of first-
class quality, but those despicable ones
who use the tragedy of war for their
own selfish ends also feel the strain if
their nerves are not tuned up to pitch.

Can anyone imagine a more nerve-
rending experience than to have to ex-
pect an inspector pounce on oné when
in the act of passing off a “crook” petrol
ticket!

Imagine the strain it must be to a
“black marketer” who gets an extra
halfpenny a pound for “spuds.” Of
course, for many of us, this vegetable
is rapidly passing into history. The last
time I saw a potato was about three
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months ago. I happened to be looking
through a gardening book, and there
was a picture of one in it!
Strange-looking thing it was, too. I
remember when we used to eat them.
They used to come in big bags sewn up
with string. We bought them at the
greengrocers. A greengrocer is & man
who sells spinach and ice-cream. He
used to sell cabbages and beans and
such things years ago, but that was in

the early days.

by Calvin
Walters

Funny thing! I can dimly remember
when we could get things such as apples
and pears for about a penny each. But
you know how things were then. In
those days, when an apple-grower grew
apples, he just sold them to us. Now,
of course, things are different. We only

buy them after they have been sold,

six or seven times already,

But to get back to this nervous busi-
ness, My nerves are not the strongest.
I tried to tel}- a policetnan who was
bhooking me for parking the other day
to “go jump in the lake.” Do you think
1 had the nerve to tell him? Not I.
He told me instead, That's what L cal?
nerve.

The best nerve tonic seems to be a
bit of authority. Take Hitler. He may
not require strong nerves, but the men
under him do. But just wait! I bet
Hitler has a Hottle of tonic under the
table against the evil day. Of course
ordinary cold water would be good for
his nerves if he could get it—cold water
from the Volga or the ‘Thames.

CENTRAL “EXCHANGE"

Perhaps the nearest mechanical man-
made approach to the brain is an auto-
matic telephone exchange with its wires
going out in all directions. But the
illustration falls short. The brain cer-
tainly relays and switches nervous sig-
nals; but, ir addition, it possesses au-
thority and powers of reasoning. The
brain determines our personality, our
thoughts, fears, feelings, desires, hopes
and actions.

Generally speaking, the Ilarger the
brain, free from abnormalities, the
greater the brain power. So that man
will not have a head as large as an
airship, nature has invented a wonder-
ful method .of giving a large area to the
brain in such a confined space as our
head, Forgive me for calling our heads
space. You know what I mean,

The method of enlarging the surface
of the brain is that of folding. If you
could inspect a human brain yvou would
notice that it is convoluted or folded in
and out and round and round so that
the total surface area is really enormous.

The brains of lower animals and birds
are not folded in this way. The bird’s
brain is almost smooth. Hence they
are less intelligent than a human. Next
time you chop the head off a common
fowl, have a look at its brain if you can
find it.

THREE SECTIONS

Brains, all of them, are divided info
three sections. Each section has a cer-
tain function.

The top part, which fills the upper
part of the head, is called the cerebrum.
This is the seat of all our thoughts and
feelings.

Below the cerebrum and towards the
back of the head is another section
called the cerebellum, This has noth-
ing to do with the saying “Bells in the
belfry,” but it has everything to do
with what is called our reflex actions.

At an anatomy class a small boy was
asked to explain a reflex action by giv-
ing a sentence with the word in it.
This was his answer: “A man in gaol
often sits down and reflex on his evil
deeds.”

The teacher, of course, explained that
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8 reflex actlon was an unconscious
action, such as balancing ourselves when
walking. You don’t have to think about
it to do it unless one has imbibed too
freely. In the latter case, the cerebellum
is more or less put out of action, and
tne cerebrum is called upon to get you
out of the difficulty.

This would be a nice way of saying
2 man is drunk: “He has an alcoholle
derangement of the cerebellum.”

REFLEX ACTION .

A reflex action occurs when a piece
of grit gets in your eye. In the case of
the balancing act the variation of pres-
sure on the soles of the feet sends im-
pulses along certain nerves to the brain.
The brain then deciphers the code and
returns another impulse along another
set of nerves to the muscles controlling
our halance,

Much the same thing happens in the
case of grit in the eye., The grit irri-
tates a nerve which sends the impulse
to' the brain. 'The brain then causes
the eye to weep in an effort to wash
out the grit.

The third portion of the brain is
that portion which connects the brain
to the spinal cord. It is situated at
the base and is called the Medulla
Oblongata.

This part of the brain keeps us going
by attending to the functions of the
heart, stomach and lungs without us
thinking ahything about it. In other
words, the routine functlons of the
body are controlled by the cerebellum
and the medulla oblongata.

We cannot survive if we lose or seri-
ously damage any of the three portions
of the brain. Perhaps I should say we
can’t survive in a normal manner if
they are damaged or at all if we lose
any one of the three.

As we mentloned, the upper portion
of the braln, the cerebrum, is our
thinking apparatus. Of all nature’s
inventions, this is the most remark-
able. How it works we can only guess,
and that guess is pretty poor.

THE CEREBUM

The matter composing the cerebrum
Is of two kinds, There is an outer
layer of greyish materlal, aptly termed
the grey matter, and an inner “filling”
of white matter.

The grey matter rests in a thin layer
on the surface of the white matter and
consists of millions of cells, which we
call nerve cells. Thus, the grey matter
becomes the home of our intelligence.
It is the source of all our thoughts,
emotions, memory and other conscious
processes.

The white matter consists of a net-
work of nerve fibres. It must be as-
sumed that the grey nerve cells in the
grey matter and the nerve fibres in
the white matter bear a definite rela-
tionship to each other. It appears that
the grey cells are the chaps that operate
and use the nerve fibres in the white
matter for the purposes of transmitting

Ceaselexly, nerve messages are being
passed from all parts of the body to
the brain "exchange." In a split second
the messages are flashed back through
other channels as control orders to
muscles and glands.

decisions to varlous parts of the body.

Having likened the brain to a tele-
phone exchange, what about the wires
leading out from the exchange? Well,
the wires from our human exchange,
the brain, are the nerves which lead
out from the spinal cord to every part
of the body.

NERVE SYSTEM

Nerves are whitish cords which vary
greatly in size. They are composed of
nerve fibres bound together with fibrous
tlssue. This tissue forms g sheath on
the outside of the nerve and sends pro-
cesses Inwards bhetween each nerve

fibre, thus binding the whole into a
compact bundle,.

In the nervous system there are three
nerve

series of organs. Nerve cells,
fibres and end organs,

POPULAR

STILL ANATOMIC MYSTERY NUMBER ONE

SCIENCE

The nerve cells are found mostly in
the grey matter of the brain and in
the spinal cord. It 1s the function of
the nerve cells to receive, send out or
modify in transmission the nervous im-
pulses.

Nerve fibres transmit the.impulses to
and from the nerve cells. Groups of
nerve cells are spoken of as nerve
centres.

The end organs are the apparatus
for receiving impressions such as smell,
taste, hearing, touch, sight, -&c. They
also transform outgoing impulses from
the brain into action, such as the con-
traction of muscles, secretion of glands,
and so forth.

‘We thus see that a nerve fibre con-
nects an end organ with a nerve centre
or two nerve centres with each other.

Nerve centres, fibres and end organs
are grouped into two great systems, the
cerebro spinal system and the sympas
thetic system.

TWO GREAT NETWORKS

The cerebro spinal system comprises
the brain, spinal cord and the cranial
and spinal nerves connected therewith.

The sympathetic consists of a double
chain of smal]l swellings on both sides
of the front of the spinal column.
These are connected with each other,
with the spinal nerves and the internal
organs, by fine nerve fibres.

The nerves arising from the brain are
arranged in twelve pairs. Number one
pair is the nerve of smell. Number two
the nerve of sight. Then, in their
order, the nerves of the muscles of the
eyes, the third, fourth and sixth pairs.

Number five controls the muscles of
mastication, the nerve to the face, front
of the head, teeth, tongue and the
nerve of taste.

The facial muscles of expression are
controlled by the seventh pair. The
eighth pair is the auditory nerve and
is divided into two parts. One part is
the nerve of hearing; the other part
has something to do with the main-
tenance of the equilibrium of the body.

(Continued on Nex¢ Page)

Gastronomically, Australians have a high regard for the ordinary domestic fowl,

but the same regard cannot be extended to their intellectual powers. In common

with other birds, their brains are very small and are not folded and convoluted as
are the braini of human beings. !
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Palr number nine is a special nerve
of taste, supplying a third of the tongue.
The tenth pair is 'distributed to the
lungs, heart, stomach, &c. The eleventh
pair is the nerve to the larynx and
muscles in the upper part of tlie neck,
and numbher twelve is the motor 1erve
of the tongue.

THIRTY-ONE PAIRS

There are thirty-one pairs of nerves
arising from the spinal cord. The
nherves of the body can be seen run-
ning between the muscles of the body.
These branch to each muscle and to
every part of the skin.

In the body the nerves are usually
bound together into.a bundle, but they
separate just before they reach the
spinal cord, into two roots. Each root
then consists of only one kind of fibre.

One of these roots enter the spinal
cord from the front, and is called the
efTerent nerve, The other root enters
from the back, and is called the affer-
ent nerve.

In the spinal cord itself the eflerent
nerves and the afferent nerves connect
with the nerve cells, and, as we saw, the
nerve cells are the fellows that originate
and receive the messages.

NERYE ACTION

Thus, we have a condition as follows:
Any impulse from, say, an internal or-
gan or from an external stimulus, such
as & pinprick, is transmitted along the
afferent nerve to the brain.

Here, the impulse is received by the
grey cells and converted into another
impulse which is sent back to the origin
of the impulse along tlie efferent nerve.
This brings about the required action,
such as, say, a contraction of the muscle
or the secretion of a gland. &c.

Those efferent nerves which deal with
and control our unconscious existence,
such as the action of the heart, the
breathing, digestion, secretion of glands
and intestinal movements, are known as
the sympathetic system mentioned
before.

On the other hand, all our conscious
life, such as thinking and the directing
of our movements, eating, talking, rais-
ing our arms, walking, and so on, is con-
trolled by the cerebro-spinal nerves

- which are - attached to the brain and
fpinal cord. The sympathetic nerves
have their own connecting. fibres run-
ning down outside of the spinal column.

NERYE ENERGY

Of the nature of nerve energy not
much is known. The nervous impulse
has been measured, and it has been
found to travel at the rate of about
34 yards per second. It is accompanied
by electrical changes in the nerves, but
it is believed that nerve energy is not
identica]l with electrical energy.

Regarding the growth of nerves it has
been found that nerves grow in the
direction of trave] of the impulse. For
instance, the efferent nerves grow from
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the body towards the brain, while the
afferent nerves grow from the brain
towards the body.

One of the main reasons why so little
is known about the brain is simply due
to the fact that it is almost impossible
to experiment thoroughly on a live
brain,

Admittedly great headway has been
made in brain surgery, and some won-
derful operations have been performed.
But, aside from rather vague experi-

Fiction writers have made much of robots, but the truth
is that no man-made machine has ever even approached
Perhaps it is just as well at
development!

to the power of thought.

our present stage of moral

ments, the direct action of the brain
cannot be observed.

So it is that various diseases of the
brain are still not understood, diseases
such as insanity, epileptic fits, loss of
memory and similar disorders.

We do know that pressure on certain
parts of the brain can bring about very
peculiar effects, but why it does this is
rather obscure, .

Perhaps it is just as well that the
action of the brain is not understood.
For it would inevitably follow that once
man found out how it worked, he would
set about trying to make a working
model with perhaps dire and drastic
results.

One can easily imagine what sort of
a world this would be if some of our

crazy ‘“sclentists” fourrd out how to
make a brain. It is bad enough as it
is with some of the naturally deranged
brains now in existence!

Nature can be kind as well as cruel,
and kindness of nature is perhaps mani-
fested in the limitations she has imposed
upon us.

The borderline between sanity and in-
sanity is very vague. As soon as people
begin to act in a way that we are not
accustomed to, we begin to think that
théy are insane.

But the funny thing about it is that
those same people think we are insane
and that they themselves are sane. And

who is there to
prove otherwise, ex-
cept one of our
“sane”’ people who
may be just as in-
sane as the first
feliow?

I read in g dle-
tionary that an in-
sane person is one
“who is affected
with a high degree
of intellectual inde-
pendence; ohe who
does not conform to
standards of
thought, speech
and action derived
by conformists from
study of themselves;

at odds with the
majority; in short,
unusual.” It is
noteworthy .that
persons are pro-
nounced mad by
officials destitute of
concrete evidence
that they them-

selves are rane,

Of course, I think
I am quite sane. Yet,
for all I personally
know to the con-
trary, instead of the
lofty occupation
that seems to me to
at present be en-
gaging my atten-
tion, I may really be
beating my hands
against the window~-
bars of a ‘“‘home”
and  calling myself
Louis Pasteur, to
the delight of
thoughtless spectators.

Some of my readers may now be
firmly convinced that, at least, I have a

kink to be talking in such a fashion.
Indeed, a few inferred, readers, that
this was the case, following my recent
article on the Fourth Dimension. Still
others were apparently guite impressed
with the idea, and expanded it to em-
pbrace and account for life after death,
eternity, spirit worlds, and so on—which
was exactly what I intended.

Anyhow, whether you think me mad
or not, whether vou agree with me or
disagree to the point of violence, I am
not unduly concerned. I will have ac-
complished my purpose if I have given
you food for thought—physical jerks for
your - cerebrum.
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AIRCRAFT OF TODAY — BY B. M. YOUNGER

~<___=REPUBLIC P-47

= "THUNDERBOLT”

e —
P-4z

- R:M:Yo

UNGER |-

In the air warfare let loose upon the world since September,
1939, the warring nations have been bending all their efforts
to outbuild, outdesign and outfight each other.

N designing tables and in
workshops new, faster, and
deadlier planes are being con-
ceived. But the Allies have
proved they are able to more than
hold their own in aircraft design.
Here are three American planes
which point to a coming air superior-
ity which will overwhelm the Axis.

At the top are two views of Repub-
lic's P-47 fighter, the Thunderbolt.
This machine, claimed to be the fast-
est single-engined fighter in the world,
can”reach nearly 700 mph in a power
dive and has a top speed in level
flight of over 400 mph. An important
feature for the air warfare ¢f teday
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is its ability to operate at 40,000 feet.

The Thunderbolt, a single-seat
fighter, is armed with both light and
heavy calibre guns. Of all-metal con-
struction, the plane has a Pratt and
Whitney motor of 2000 horse-power. It
is of normal low-wing monoplane de-
sign,

On the left is one of the new Grum-
man Avengers—the planes which came
straight from American assembly lines
and blasted the Japanese navy in the
Midway battle.

The Avenger, a carrier-based tor-
pedo bomber, is larger than usual for
this class of plane, but it is said by
some experts to be the most deadly in

existence. Its record seems to have
proved this. It is a valuable horizon-
tal hombher, also, 4 low mid-wing

1
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monoplane, the Avenger has a top-
speed of over 270 mph, a range of 1400
miles and a ceiling of 20,000 feet.

As well as its forward-firing guns,
the plane carries a gun turret on top
of the fuselage and another below—
at the point where the flat base of
the fuselage sweeps up to the tail
As in so many American designs, the
effect is stubby, with g high cockpit
(for good view) and a short fuselage.

REPUBLIC P-43

Sketched in the lower right hand
ccrner is an older lesser-known plane
—Republic’s P-43, a stub-winged Army
fighter. However, this plane’s speed
of over 350 mph leaves it in a class
still to be reckoned with today. Its
engine is liquid-cooled—a characteris-
tic which some authorities believe to be’
a considerable advantage.

The P-43 is a low-wing monoplane.
The machine is able to hold its own
against any but the Ilatest enemy
types.
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HOHTING THE BATTLE FOR FREEDOM

A giant six-motored Russian passenger plane.
is reputed to carry bomb loads of well over 7000lbs.

The military version of this plane
After the outbreak of Russo-

German hostilities, it was reported that planes of this type had been employed on

bombing missions deep into

German

territory and over Berlin.

In past years little or no information on Russian aircraft has

been available, because of strict censorship exercised by the

Soviet Government on all matters dealing with aircraft. Why

the Soviet was desirous of maintaining such strict silence
about her aircraft is hard to say.

UTHORITATIVE sources put

forward the argument that
most of her aircraft were
mediocre copies of aircraft of
foreign designs, especially
French and American, and that
the airceraft of genuine origin
were not outstanding in the
matter of performance.

The Russo-Finnish War seemed to
support this for, in Finland, Russia lost
heavily to the smaller Finnish Air
Force, which, at the time, was using
British, American and Dutch machines.

In the Spanish War, however, a dif-
ferent tale can be told. Russian
biplane fighters of the 1-15 Chato type
and monoplane 1-16 Rata fighters
proved themselves vastly superior in
aeria]l combats to latest German and
Italian fighters and bombers.

NUMBERS LIMITED

However, the numbers of Russian
aircraft available were too few to stem
the tide on an extensive front. Now
that we are allied with the Union of
Soviet Socialist Republics—g matter of
some 18 months after the Finnish War
—we find that Russia has very excel-
lent and Dumerous modern fighters,
dive-bombers and bombers,

Eighteen months seems an extremely
short time for all these modern de-
signs to appear and< although informa-
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tion is still hard to get, some of these
designs must have been past the de-
sign stage during that war.

Nor have Russian designers been sat-
isfied with conventional designs. They
have experimented with and perfected
such machines as the Rallinin tail-
less monoplane bomber, which can carry
1762lb. of bombs quite a considerable
distance and is extremely manoeuver-
able. ' '

Large aeroplanes have always been
in the minds of Russian designers, and
their usefulness is now being proved.
A good example was the inelegant

by

John Drench

eight-engined Maxim Gorky—an ex-
periment long ahead of its time—which
could lift enormous loads of men and
material into the air. .

This ' huge machine, the largest  in
the world at the time, was designed
by Comrade Anatole N. Tupolev, a well-
known Russian desigher, It collided
with a fighter in 1935 and crashed,
killing 40 persons. : Co

The design was later adopted as a
transport with six engines, giving' an
output of 5000 hp and a speed of close
on 200 mph. This version weighs
over 60 tons and can accommodate 73
fully-equipped parachute troops. It
can carry a four-ton tank slung be-
neath the fuselage. Since these figures
were released, it is almost certain that
improvements have been made,

Other large bombers of the four-
engined variety, which have been in
service for some time, are theTB3 and
H209. These are fast being superseded
by more modern types which look like
a cross between the Halifax and Man-

‘chester bombers in service with the

RAF.
SMALLER BOMBERS

The TB3 is a mid-wing monoplane of
all-meta]l construction, powered with
four M34 engines of about 850 hp each.
It carries & ton and a half of bombs.
Range is about 800 miles and ‘the top
speed is only around the 200 mph mark,
making it somewhat out of date.

The H209 is more modern although,
unlike most American and British de-
signs, its undercarriage is of the fixed
spatted variety.. It is really a de-
velopment of the TB3, and has a speed
of close on 300 mph, and range of 1000
miles, and can carry a heavier bomb
load.

Russian air policy was somewhat like
that of the Germans until recently.
Their belief was apparently that air
power depended on more or less stand-
ardised . designs which could be mass
produced. This resulted in an sir
force made up of a restricted number
of machines in fmpressive numbers.

The Russians departed from this
policy about three years ago, when the
German air force began to sustain
numerous reverses and heavy losses at
the hands of the RAF. The result is
now that Russia has produced many
new machines of really good perform-
ance,

RATA FIGHTER

A large number of modern-looking
twin-engined , bombers and  single-
engined fighters and bombers have ap-
peared and, although Russian losges in
the air have by no means been light,
the German Luftwaffe has suffered
much more heavily and learnt to its
cost that Russian aircraft are indeed
formidable.

With this article are sketches of the
1-16b Rata, a machine developed from
the original Rata which fought in
Spain. This machine, with which many
Soviet squadrons were egquipped at the
commencement of hostilities with Ger-
many, has an excellent record in “the
fighting to date. Many of Germany’s
best fighters and bombers have fallen
before the guns of Ratas. ‘
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PLANES 0F THE SOVIET AIR FORCE

MODEL PLANES

CHATO
1-15
FIGHTER

R-5 RECONMNAISSANCE

PLANE

ZKB-26
BOMBER

MDR 3

KALLININ
TAILLESS
BOMBER

Designed by Comrade N. Polikapron
and built originally at Plant No. 1 in
Moscow and Plant No, 2 at Nishni
Novgorod, this machine is a tubby low-
winged monoplane with a radia] motor
and retractable undercarriage. It re-
sembles the American P26 and Gee-
Bee monoplanes of a few years ago.

The chord at the wing root is very
large,
almost to the tailplane, and the wings
taper out sharply. The wings are of
all-metal structure with stressed skin
covering. Fabric covered ailerons are

fitted and, contrary to our conception ,

of flghters, there are no flaps. Most
of our fighters require flaps in order
to slow them down sufficiently to land.
The Rata either has a naturally low

reaching from engine cowling

landing speed without flaps, or a high
landing speed is tolerated for the sake
of simplicity of design. .

The original 1-16 and later models,
up to and including the 1-16B, have
wooden fuselages, but an even later
versionl, the 1-16¢, has metal with a
stressed skin covering. Tail unit is a
meta] structure with stressed skin cov-
ering except for rudder or elevators,
which are covered with fabric. Under-
carriage retracts into wing, and fuse-
lage flaps covering the apertures in the
retracted position.

The motor, a 660 hp M-25 air-cooled
radial motor, similar to the Wright
Cyclone, is closely cowled with small
cooling inlets in front. The 16B and
C are fitted with a Wright Cyclone of
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1000 hp, which is known as the M-63
in Russia. '

The later version msdy have a two
Cyclone of over 1000 hp. A two-
bladed metal airscrew and large spin-
ner are fitted. Speed is not definitely
known. However, the original 1-16
was capable of speeds between 250 and
300 mph, so that the later versions
could quite easily be considered as
doing wel lover 300 mph.

Armament of the Rata varies with
different versions, In Spain it was
fitted with four machine-guns, Two
303 calibre were fitted in the cowling -
and synchronised to fire through the
propeller.  Two others, fitted in the
wings just outside the arc of the proe

{Continued on Nex{ Page)

PAGE THIRTEEN



AVIATION

Model of the

“Rata” Fighter

A\

A-A

1—16B RATA

Scale

FIC o B

(Continued from Previous Page)

peller, were reported as being of 5
.calibre. There were 800 rounds to
each gun.

Many Ratas on service were fitted
with this armament at the commence-
ment of hostllities between Russia and
Germany, However, later versions are
believed to be fitted with eight machine-
guns fitted in wings and fuselage,

Although this would increase the all-
up weight and decrease the speed, it
would increase the firing power, With
the Rata’s advantage of quick manoeuv-
rability, it has certainly proved superi-
or in low altitude fighting to the ME
109E fitted with a cannon and two
machine-guns and a top speed of 380
mph,

The 1-16C is reported .to have two
20mm cannons In the wings, and two
b5 machine-guns in the cowling, so it

PAGE FOURTEEN

would have the edge on the Messer-
schmitts in fire power. Approximate
sizes of Ratas are:—

Span 31ft. 2in.,, length 21ft. 1lin,,
height 10ft, 4in., wing area 204 square
feet, weight empty 4910lb,, loaded
61001b.

Performances for the 1-16: Max.
speed 280 mph, climb to 16,400ft. 6%
min. service ceiling 31,500ft., range 500
miles, - .

For the 1-16B: Max. speed 300 mph,
cruising speed 220 mph at 13,000ft,

For the 1-18C: Max. speed 320 mph,
range 460 miles.

Some Ratas are also fitted to carry
two 250l1b. bombs for similar work to
that undertaken by Hurribombers,

Very similar in appearance to the
Rata was the ZKB-20 1-18 Fighter, which

also fought in Spain. It was of much

fubbier design. The wings were short
and the chord considerably less. It

was powered with a Wright Cyclone of
1200 hp, and top speed was around 300
mph. Armament conhsisted of two .5
calibre machine-guns mounted on the
wing outside the propeller arc. This
machine has not been mentioned for
some time, and it is doubtful whether
many went into operation, because it
lacked the manoeuvrability of the
Rata.

Several other Russian fighters which
have seen considerable service and
which are slowly being replaced as
front-line fighters by more modern air-
craft, are the Chato 1-15 and its de-
velopments, including the 1-15B. The
latter is a biplane with radial motor
and fixed undercarriage, and a top
speed of about 250 mph.

The 1-15 saw service in Spain and
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was ‘armed with four machine-guhs of
small calibre. Last main use of
this aircraft was as a dive-bomber. It
carried a 250lb. bomb slupg under each
wing in a similar manner to the Rata
and Hurribomber,

Also being superseded is the Rus-
sian record-breaker, ;he CKB-26 me-
dium bomber, powered with two 1000
hp M-63 motors. Many are in ser-
vice with the Red Air Fleet, and the
original set up a

MODERN RUSSIAN FOUR-ENGINED BOMBER

MODEL PLANES

-—

number of inter-

natiopal height The modern four-
and distance Te- engined Russian
cords. It has a bomber which car-
top speed of about ried M. Molotov to
240 mph, and a London for the sign-
range of 2500 ing of the mutual

miles with 11001b.
bombs. It appears
to be a develop-
ment of the Boe-
ing Y199A, a bom-
ber no longer in
service with the

assistance pact
Sleek and business-
like, the plane looks
rather like a cross
between the famous
RAF Halifax and
Marnchester

US Army.

For Black Sea
patrol the Russians are using a biplane,
the MR-5, which looks somewhat simi-
lar to our Walrus in some respects, and
the MDR-3, a high-wing flying boat with
the engines mounted on struts above
the wing.

The latter is very similar to a Macchi
design of some time back. Neither
of these aircraft are fast, and are
purely for reconnaissance and co-opera-

tion with Russian naval forces.

As well as the biplane fighters men-
tioned previously in this article, Russia
uses a large number of biplanes for
reconnaijssance, notably the ANT-3 R3.

Another in common use 13 the R5,
a clean-looking biplane with inline
engine.

These, like most' other Rus--

sian biplane designs, are being withs
drawn and used as traifiers.

A special section of the Soviet Air
Force is devoted to ambulance work,
and quite a number of Rb's are being
used in this respect.

Few photographs are available of any
of these Russian aircraft, so this are
ticle is illustrated with sketches.

I WAR PRODUCTIO

smoothness in itself, 'but they should
reckon on the durability and economy
gained from shoclk reduction.

Since aircraft engines develop much
more power per cubic inch than auto
engines, the necessity for reducing
shock is proportionately greater. Shock
in an aeroplane cylinder is probably
six times more intense than it ought
to be.

FUEL INJECTION

Project IV: Solid fuel injection is no
longer theory. .

Unlike the British and the Americans,
the Germans no longer use carburettors
to feed gasoline to their aircraft motors.
They inject the fuel directly into the
combustion chamber, as in the dlesel
engine. One good result is that QGer-
man planes have no carburettors to ice
up and get out of order.

Another and more important advan-
tage is that when the gasoline vaporises
it absorbs heat from the air being com-
pressed in the combustion chamber, and
thus prevents knocking. So the Ger-
mans can make a lower-octane gasoline
perform as well as a higher-octane
fuel.

Project 5: A realistic appraisal of
mechanical and exhaust superchargers.

All is not well in the realm of super-
chargers. We need more speed and
altitude, which can be attained only by
supercharging, or by blowing gasoline
into the engine under pressure. But

(Continued from Page 4)

we cannot seem to decide between the
mechanical supercharger, driven directly
by the engine, and the exhaust turbo-
supercharger, which is a turbine driven
by exhaust gases piped from the motor.

Some British engineers are for the

-latter, even though they wrinkle their

noses at the awkwardness of the pipe
ingtallation. Many Americans are
strong for the mechanical type because
the exhaust supercharger largely can-
cels out the propulsion effect, which
adds as high as 20 miles an hour to
top speed. They also claim that the
exhaust supercharger sets up back pres-
sure by impeding the free flow of the
exhaust,

Mainly because of these considera-
tions the mechanical supercharger is
being developed further. There are
two schoo/}s of thought and naturally
there is more than a little residual
jealousy in each camp. A real Jc:g
can be done by an unbiased study

‘diﬂerlng practices in supercharging,

TANK ENGINES

Project VI.—Develop a real tank en-
gine.

The trouble with most of our tanks
is that they aren't powered by tank
engines. They are mostly equipped
with air-cooled, radial, aircraft-type
motors, which do not have all the
characteristics of good tank engines.

A tank engine should (1) permit the

. e
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N DEMANDS NEW METHODS

greatest possible cruising radius. (2)
It should not be a fire hazard. 3 It
should be shaped to bring the tank’s
centre of gravity down low and forward.
(4) The engine should be safe and easy
to handle. (5) It should be m¥chanic-
ally simple. (6) It should be neither
too large for the space available nor
too smal]l for good performance. (&)
Al] its adjustments should be accessible,

DIESEL SUITABLE

On most of these counts the aire
craft-type gine does not fill the bill.
‘8o let us develop a tank engine that
is really a tank engine, o
. A properly designed dlesel would be
flne. It would not be apt to caich fire.
It would require considerably less cool=
ing apparatus. Unlike a radial engine,
it could be located down low.

Such an engine should be either g flat

or pancake type, with eight or twelve -

cylinders, depending upon tank weight
and speed. For medium tanks travel-
ling at, say, 15 mph, a 450 horse-power
engine is about right. It is also about
right for a light “cruiser” tank good for
25 miles an hour. Heavier tanks, of
course, need larger motors.

Except for pistons, which may be alu-
minium, cast iron should ;be used
throughout—it can even be used for
pistons if their undersides are oil-cooled.

, Everything should be simple, cheap and

(Continued on Page 54)
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FEATURE STORY

R.A.F. Tries Out New
Nazi Fighter

fl‘HE Alr Ministry’s captured Focke-
Wulf 190, a sample of the latest
German fighter to be met by the RATF,
has been put through its paces by an
RAF pilot, who afterwards- said, “It’s
quite a good aeroplane of its kind.”
The FW 190 was meant to be the
answer to Britain’s best. But experts
who had been all over this model did
not rate it so high. They gave it tem-
perate praise, g
In its new RAF markings it was a
smart-looking plane, It performed
well in the air and whipped across the
aerodrome,. just above the ground, at
respectable speed. Here are some of
its points. .
It can reach 375 miles an hour. at
18,000 feet and 326 miles an hour, at

4500 feet. It can climb 3280 feet-a
minute at 17,500 feet.

It has armament of four
cannon and two 7.92mm.
guns.

One point about the captured plane
is that workmanship here and there
is rougher than anything the Germans
would have permitted some time ago,
But this is in places where finish is
not, important.

- The materials used seem to be of
good quality.

20mm.
machine-

i'"r;.';\; NAZ]| NlG;} ;
| |
t
|

| WORLD AT WAR

- FIGHTER

ACCORDING to infermation which

has reached this country by a
roundabout route, it is indicated that
the Germans are now employing al-
most exclusively as night fighters two-
seat aircraft driven by diesel engines.
The ~ machines = carry radiolocation
equipment which, it is claimed, not
only detarmines the position of enemy
aireraft, but enables their course to be
plotted.  The apparatus is said to pick
up the radio-electric waves set in
motion by the ignition system of the air-
craft engines of the enemy. A diesel
engine is used by the German night
fighters so that they have no magnet
to interfere with the working of their
radiolocation apparatus. The above
statement, however, should be treated
with reserve, as it was put out by a
" German newspaper correspondent.

.

Japs. Copy German
Fighter

T is reporied that the Japanese are

using a new type of fighter, the
Mitsubishi 00, which is a copy of the
German F.W. 190. Actually, the Ger-
mans supplied the Japanese with blue-
prints of the Me. 109, and later with
details and the services of skilled en-
gineers for the production of the
F.W, 190,

 A.T.S. GIRLS ARE TRAINED FIRE FIGHTERS

As the war progresses, women are doing more and more of the jobs hitherto regarded

as exclusive to the male of the species.

This fire fighting outfit, stationed somewhere

in Britain, is mahned entirely by women fully trained for the job. What better excuse
to stage a litte private firel

BAGE SIXTEEN

Shipbuilding Records
RITAIN is building ships faster!
than ever.

A 10,000-tonner was recently launch-
ed, ready for the sea, nine weeks after
the first plates were laid.

A slightly smaller vessel was com-
pleted in seven weeks.

One shipyard is launching a 10,000~
tonner every three weeks,

These records have been
despite the blackout.

Some marine engineering firms are
turning out a complete engine set
every fortnight.

The pre-fabrication method of con-
struction has been employed in Britain
for more than a year. Engineering
works all over the country are making
standardised ship parts for assembly
in the shipyards. ’

American wvards are increasingly fol-
lowing British ship-welding methods.
Seventy-five per cent. of British ships
are now welded. Some of Britain's
largest tankers are now almest com-
pletely welded.

In June, the US launched 66 ships,
and in July 71 ships (790,000 tons).
These are not all Liberty ships.

Sixty-seven Liberty ships (10,500~
tonners) were launched in the US in
September. Average time from keel-

laying to commissioning is 70 days.
» * *

attained

New Italian Fighter
NEW fighter aircraft which has
recently been put into service by

the Italian Air Forece is the Macchi

C.202, which is similar in appearance

to Britain's Spitfire. Up to now, most

of the Italian aircraft have been fitted
with radial, air-cooled engines, but this
new machine has a liguid-cooled in-

line motor. It is considered to be o

development on the Macchi C.200,

which, with its blunt nose and some-

what tubby body, had an ugly appear-

ance,
L . ®

‘Hush-Hush’® Tank Boats
MERICA is mass-producing at great
speed new “hush-hush” boats, 500
miles inland, on the banks of the Placid
River.

Their mission is to land troops and
tanks on European and other Axis-
held coasts.

Details of their construction Is secret,
but is is revealed that tanks are able
to land under their own power across
a prow, which can be lowered to con=-
nect the ship with the shore.

& * a

Tanks From Scrap
RECENT announcement by the
Works Ministry states that more

than 200,000 tons of metal have been re-

covered from railings and gates all over

Britain—the equivalent in weight of

about 12,500 Valentine tanks. London

has already contributed about 100,000

" tons.
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Warhawhk In Production

HE first Amgrica.n aeroplane in

which a British-designed Rolls-
Royce Merlin engine built by Packard
Motor Company is used, the Curtiss-
Wright Corporation’s Warhawk, was
recently tested in America. This ma-
chine, the successor to the Kittyhawks
and Tomahawks, is now in production.
The War Department has authorised
publication of the statement that the
Warhawk is faster and has a higher
service ceiling than its predecessors
and has exceptionally good striking-
powet. :

-

L] ‘.
Babies’ Sex To Order
DARENTS may soon be able to choose
the sex of their baby, Mr. W. L.
Sumner ftold the Education Advisory
Board at a conference.

Mr, Sumner, a board member, sald:
“Chemical substances will soon be pro-
duced allowing males or females to be
conceived at will.

“We have already gone a long way
towards this in experiments with ani-
mals.” .

Graf Spee Hull To Be .
Raised

'O reclaim the ship's’ steel, a private

firm has been authorised by the
Uruguayan Government to raise the
hull of the scuttled German pocket
battleship Graf Spee, 10,000 tons, from
the bed of the River Plate.

The Graf Spee has been gradually
sinking in the mud since salvage gangs
removed the superstructure a year ago,
says an American Associated Press mes-
sage from Montevideo.

* L

Midget Stove

T is reported that a tiny heating stove

weighing only 170z, and ignited by

a sparking device similar to that of a

cigarette-lighter, has been designed for
the use of US ski troops.
& = o

Helicopter To Carry
Tank

EPORTS from Germany suggest

that the Focke-Achgelis concern has
developed g new helicopter capable of
lifting a light tank.
States the Russian-American pioneer
designer, Izor Sikorsky, has made great
progress along similar Iines,

-

- et T e et

In the United.
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FEATURE STORY

YET ANOTHER NAIL IN THE AXIS COFFIN

At Crete, Hitlar's forces gave a demonstration of the value of troop-carrying gliders.

The Allies, duly impressed, have set about with a will fo manufacture gliders and to

train pilots and troops.

In the near future, Hitler's novel weapon may be turned

against him to very good effect. Here nine US soldiers are entering a glider. Motor.
less ships to carry twice that number are available.

Dead Tails Wag Again
]{.USSIAN scientists have brought dogs

back to life after they have been
dead 15 minutes.

The Medical Research Institute at
Voronej has produced a remarkable film
showing how this is done by draining
blood away from the dogs, then pump-
ing it back again.

As soon as the returming blood sets

up heart and lung action the dogs are
restored to normal health.

The film, exhibited recently in Lon-
don to a conference organised by the
Association of Scientific Workers, de-
picts the revival of other dead organ-
isms.

DETAILS OF BRITAIN'S HALIFAX

ing reading.
bomb load of 5% tons.

mately 27 ftons.
altered so as to take four.engines.

a crew of seven—two pilots,

gunner, and rear gunner.

navigator, W/T operator,
The total armament of eight .303 Browning machine
quns is carried in three Boultow and Paul turrets, one in the note. one in the top
of the fuselage amidships, and one in the tail.

99 feet, and is 70 feet long.

1
§
\
-:
PLANE which is now doing very good work with the RAF is the four-engimed’ :
Halifax, The following performance figures of this giant machine make interest- -
It has a speed approaching 300mph, a range of 3000 miles, and a :
The four Rolls Royce Merlin XX engines with which it is |
powered are each rated at 1175hp at 20,500 feet, and the machine weighs approxi- a
The Halifax was originally intended as a twin-engined bomber. z

Design work was started towards the end of 1937, but after seven months it was
] The prototype was flying by the late summer :
of 1939, and the Halifax first went into action towards the end of 1940, |
then, it has played a steadily increasing part in the RAF's offensive. :
|
|
|
b
{
\
\
}

Since
It carries

fromt gunner, midship

The Halifax has a wing span of *
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Canada’s New “Short-
Wave” .
{ 1ANADA'S first powerful short-wave

broadcasting station is to be erected
at Sackville, New Brunswick.

It will be owned by the Government
and operated by the Canadian Broad-
casting Corporation, working in con=
sultation with the Department of Ex
ternal Affairs. ?

The cost is estimated af £A225,000,
and maintenanie at £A14*0,000 annually.

®

All-Welded Tank _
T'HE first all-welded 30-ton tank was

recently  completed at a Detroit,
USA, factory, which was-previously pro-
ducing motor car bodies. The factory
was turned over to war work in ‘the
minimum time, and the welding was
done by a -secr;e't process. - :

£ J ]

New Magesium Process
X REPORT from Canada states-that
a young - Montreal scientist, Dr,
Lloyd M. Pidgeon, has discovered @ new
method for extracting magnesium,
which is an essential ingredient in the
making of incendiary bombs. To deal
with the special process involved, the
Canadian Government is  erecting a
large factory near Renfrew, Ontario, on
the site of large deposits of dolomite,
from which magnesium metal is derived.
Magnesium is also used with alumin-
fum in the structure of aeroplanes,
while its manifold further uses range
i_rom photography to chemical prepara-
ions.

PDAME CPVVELMITEFLT



EDVERTISEMENT

x

Under present wartime con-
ditions the tendency must be
towards standardisation as
much as possible.  ROLA
SPEAKERS are still being
made in a full range, but you
may find variations of field
resistance  and  transformer
impedence being restricted
slightly. Your ROLA dealer
will be pleased to recommend
the most useful speaker far
ony purpose,

...you need a

Rola KI2

for thoroughly satisfactory

FEATURES OF ROLA K12 INCLUDE service In

S th f all f encies from

60 to 6000 cycios. o THE ——
Flawl handli f full er output of

the 42/43 STANDARD. o " 42/43

B etded whectramagner - 7 STANDARD

Complete with isocore transformer.

PRICE 556

Distributed by:

GEORGE BROWN & Co. Pty. Ltd. JOHN‘ MART!N Pty. Ltd.
i 25 BL‘RE“EE 'STREET: 'SYDNEY, N.5.W. 115'y8 CLARENCE . STREET, SVI"IEY N.SW.
Manufachired ‘and Serviced by:

[ ROLA WMPMY (Ml&‘f) FTV LTD THE:-BOULEVARD, RICHMOND, Yib. & 116 GLARENGE ‘STREET,:SYDNEY: N.S.W.
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CONSTRUCTION

Figure 1. Here is the new 42/43 Standard receiver, photographed alongside a well-known 12in. loudspeaker. The receiver was built
up on the standard 4/5 valve a:c chassis used for the recent "Jeep' receiver, an extra hole being cut to accommodate the additional
output valve. The receiver gives really good reproduction of radio programmes and recordings for a minimum of outlay.

Here is a receiver for those readers who want something
above average in the way of reproduction, a receiver which
will reproduce your favorite recordings with all the brilliance
and power of a specially designed amplifier—a receiver with
delayed AVC, negative feedback, tone control, push-pull

output,

pickup switching — yet,

for all that, neither

complicated nor expensive to construct.

THE design is economical in
that it provides first-rate
performance with a minimum
number of valves and com-
ponents. No single component
is overloaded in any way and
few, if any, are in the “absolutely
unobtainable” class. A variety
of valve types are listed and the
circuit lends itself to the needs
of readers who want to modern-
ise their old receiver and then
leave it alone for the duration.
From what we can gather, quite a few
people are following this course. This
cirenit and that of the ‘‘Jeep” receiver,
described in the October issue, are ideal
for this purpose, in that they combine
reliability, simplicity, and acceptable per=-
formance in their respective classes.

QUESTION OF POWER

For ordinary domestic use in urban
districts, a 4/5 valve superhet along
the lines of the “Jeep" is probably all
that is required by present-day stand-
ards. Such a receiver has more than
sufficient power output, has no objec-
tionable or harsh distortion, and is able
to receive all necessary stations.

However, there are plenty of people
who have come to look for something

better in the way of reproduction, people
who like to turn up the volume and
listen to the music for its own intrinsic
value rather than to have it as a back-
ground to some other occupation.

The same people probably have a
good collection of recordings, and, when
time permits in these busy days, love to
steal a short while in the evening to
play them over at just the volume and
tonal balance they like best.

Here an ordinary small receiver often
falls short. When turned up too far,
distortion begins to become apparent

s ]

P i e el il i e e ettt

on peaks and the music lacks that rich-
ness and fullness so essential if one
is to take a real pleasure in if.

Hence the demand for larger receivers
and amplifiers. In the days of peace
it was not uncommon to encounter am-
plifier circuits for home use capable of
delivering anything up to 30 watts of

audio power, and using large output

valves.

‘switches.

Then there were other circuits in
which smaller and cheaper valves were
deliberately overloaded in order to gain
E?rrormance at the expense of valve

Lo

Under the present circumstances, how-
ever, it behoves us to avoid wastage of
components. It becomes our national
duty to use no more parts than we
can help to achieve a desired result
and to avoid replacements made neces-
sary by over-running those parts.

It was with such thoughts in mind
that we approached the design of the
42/43 Standard receiver. We aimed at
a receiver capable of giving really en-
Jjoyable reproduction on both radio and
Bramo., but using no more than the
minimum number of parts.

We believe that we succeeded. Our
former Editor, Mr. John Moyle, who
happened to come in on leave while we
were running the tests, declared that it
was indeed a fine job.

THE CIRCUIT DESIGN

So much, then, for the preamble, It
now remains to discuss the circuit de-
sign and to give the necessary can-
structional information,

The first matter to be decided in re-
gard to the design was whether the
receiver should be a broadcast only or
a dual-wave job,

Tor the past few months, the produc-
tion of dual-wave coil units of all de-
scriptions has been held up owing to
a shortage of suitable wave-change
There is now some promise
of the position easing within the next
few weeks, but it yet remains to be
seen whefher the promise will be ful-
filled or not.

In the meantime, there are plenty
of broadcast superhet coils to be ‘had,
and, in the licht of this position, we

(Continued on Next Page)



CONSTRUCTION
FRONT VIEW OF THE

STANDARD RECEIVER

2. Another view of the 42/43 Standard receiver.
far fane, that on the right for volume,
Bafow 1t the radi aramo. <hangeover elteh,

control on the extrame
tha cenfra is the tuning knoch an
Chaice of a dial is a matter of taste;

some are more difficult lo fit than others, requiting a cut-out in the front of the chassis.

decided to describe the receiver first
of all as a straight broadcast job. In
the new year, when dual-wave kits be-
come more plenti(nl, we will probably
describe a second version of the set.

Of course, if you have a dual-wave
kit on hand and you can manage the
wiring, here is no reason why it should
not be incorporeted.

As far as we can see at the moment,
no change whatever will be necessary
to the electelcal circuit af the receiver,
and it 15 simply a matfer of wiring in
the dusl-yave kit Instead of tne broad-

ume would naturally Involve an
additional panel control. There are al-
ready four, including the pickup switch,
and you may consider it desirable either
to ellminale this alfogether or to fit it
with Jong shielded leads so that it can
be mounted on the motor heard.

THE COIL KIT

On the other hand, it may be
tained as & panel control. the nve hemg
arranged in some symmetrical pattern.
1f you want to make the set a dual-
wave Job at this stage, you will have
to iron out these little difficulties for
yoursell. The rest ol our remarke will
be confined to the broadcast verslon.

If you are buylng new colls for the
receiver, we strongly recommend that
you get iren-cored colls of one type or
another. Honeycomb litz air-core coils
come second in all-round performance,
with solenoids n very definite third,

All standard coils now on the market
are designed to function with the Strom-
berg type H gang condenser. Standard
dlals are calibrated to suit this com-
bination. 1 you have an H type gang
condenser, with cells and dia] to suit,
you should have no difficully In ob-
talning correct band coverage and exact
calibration.

By sacrificing some coverage at either
extreme eng of ihe bangd, il is usually
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possible to use coils designed for one
particular model gang with some other
model, but it is not possible lo inter-
change gangs and diely in the same
way and still obtain accurate calibra-
tion.

However, if you should have on hand
any one of the other gang condensers
wlth coils and dfal to suit, by all means
use Lhose companents rather (han ehoos-
ing to scrap them and buy others. Even
if the coils are not the most modern,
you may find thal they will give quite
sulisfactory results for your purposes.

MATTER OF R-F STAGE

Auother major question of design was
whether or not Lo include an R-F stage.
‘There is no doubt that a good R-F stage
adds tremendously to the selectivity and
sensitlvity of a reeeiver, and fs therefore
an asset to listeners sltuated well away
from the desired stations or lsleners
keen on interstale or DX receptlon.

However, observatlon has taught us
that the average listener In suburban
areas—and such natwrally constitute a
very Inrge propariion of the listening pub-
lie=-runs Rraund the dinl two nr lhree
times 1o see what the set will do, rnd
therenfter and evermore confines his
listening Lo the half-dozen local stations.

Under these conditions, the R-F stage
simply does not have a chance to Show
its worth and the extra components
have little practical value

FEW THREE-GANGS
A further consideration—and a
blg one—is (e

very
fact that three-gang

are
and have been so for quite a few months.
Even the pasition with regard 1o two-
gangs s anything but a happy one.

For the above reusons, the 42743
Blandard receiver has no R-F stage. the
incoming signal feeding straight to the
signal grid of the converter valve. This.
of course, is precisely the arrangement
in Lhe tens of theusands of 4/5 valve
receivers In every-day use.

Once agrin, If you are keen to add
an R-F siage, it is not-a very difficull
matler to do so. You will require an
extra pentode R-F amplifier valve. to-
gether with &ncket and shield. You will
need an R-F coil, a three-gang tuning
condenser, and a chassis to mccommo-
date these extra components

For those who may require it, we
show the circuit of an R-F stage suit-
able for connecting ahead of the 4243
Staudard circuit. The addition of an
R-F stage to a receiver of this nature
gives it a very high overall gain, and,
if you include it. you will need to cxer-
clse plenty of care in the lavout and
g to avoid troubles with fecdback
qnd mslnmhw

CONVERTER VALVE

For the converter valve. first choice
is tybe 6J8-G. If nol procurable. the
6A8-G can be treated as an exacl sub-
stitute. Fur this parficular receiver, the
difference in performance between the
two valves would not be noticeable.

The old-style equivalent of the SA8-G
fs the 6A7, which could be used with
an appropriate change of socket. Those
using the 2.5 volt series of valves will
require 2A7.

It should be pointed ont here that, as

Y

Figurs 3. A rear view
of the complieted
recoiver. Nete how the
exbra  6F6.G  output
valve has been instalied
just behind
condenser.
converter is in the fron!
lef-hand corner, the
8U7-G behind it The
other valves along the
back of the chassis are
the &B8-G, lthe &F6.G
and the 5Y3.G rectifier.
Terminals for aerial -nd
carth and foc the pick-
up conneclion and the
loudspsaker socket can
be 1aen.
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far as performance goes, the modern
6A8-G Is no better than the original
type 2A7. The differences between them
are purely exlernal. The same goes for
types 58, 6D6. 6UT-G, types 287, 6B7,
6B8-G, tyes 245, 42, 6F6-G, and so on.

Likewise, the “-G” (glass), “-GT”
(short glass), and metal types having
similar {nitia] type numbers are iden-
tical eleetrically. In the case of the
metal valves, no external shield is re-
quired, it being sufficient to earth pin
number 1 at the socket,

CHOICE OF TYPES

Thus, for the position of converter
valve, there is a choice of the following
types: 6J3-G, 6AB. 6AB-G, 6A8-GT, 6D~
G, BA7, 2A7. These types involve three
different electrical designs, but, s in the
case of the “Jeep” receiver, we have
arranged to the circult constants in sueh
s way thak any differences in electrode
currents are wutomatically taken up.

The 6K8, 6K8-G, and 6K8-GT would
also probably work well enough with the
existing circuit constants. bul, if you
decide to use one of these types, we
suggest that you modify the circuit
slightly to ensure correct operavion:
Change the oscillator anode feed resis-
tor from 20,000 to 40,000 ohms and sub-
stitute three 35000 ohm resisiors in
parallel for the two parallel 25000 ohm
resistors,

It s possible that some readers may
desire to use either the EK2 or EK2-G
or the ECH4 or ECH4-G. For both these
types certaln changes would be neces-
sary to the eleelrical civcuit,

FOR EK2 AND ECH4

For the EK2-G, the screen supply net-
work would have to be eomplelely al-
tered. Instead of the two 25.000 uhm
and the 15,000 ohm resistors, as shown,
eonnect four 10,000 ohm resistors dir-
ectly in series between B-plus and the
chassis.

The scresn of the EK-2 would then
have o be fed from the tapping on the
network nearest the chassis, and the
5U7-G I-F amplifier from the next tap-
ping. Each would have to be bypassed
\o chassis with 2 0.1 mld. condenser
The 20.000 feed resistor for the oscilla-
tor anode wonld be retaine

For the ECH4, the oscillator anode
feed resistor would need to be changed
to 30000 ohms, The screen supply nel-
work would have to be modified exactly
as for the §K8-G, the two parallel 25000
ohm resistors being replaced by three
35000 ohm resistors in paratlel

Note that all resistors m the screen
and csclllator anode supply networks
should be of the one-watt varlety.

CARE NECESSARY

The ECH4 has a much higher con-
version conduckance thao the 6J3-i. and,
probably because of this higher gain. we
huve had reporis that some readets have
struck trouble with inslability with Lhis
valve. Therefore, if you nse the FCHA
e eareful to keep the various leads
short and connect the bypass conden-
sers close Lo the point which ihey are
supposed to bypas

These general remarks and sugeested
modificatioos apply also o re
the “Jeep’ reeeiver described Tty

In order to oblain good selectivity and

CONSTRUCTION

ADDING AN R-F STAGE TO THE STANDARD

&y7-6
)

AER
COIL

CONVERTER

B+ 250

amm 3 AVLLINE

TO SCREENS OF
CONV. & L-F AN?,

Figure 4. For those readers who may desire 1o add an R-F siags to the 42/41 Stamderd

recaiver here sre the necassary connections,

decidod against the use of ar
sensitivity, it is recommended that iron-

cored I-F transformers be used. These
may be either of the “permatune” var-

jety or of the type with jron-cured
windings and variable mica tiimmers for
adjustment,

The ordinary alr-cored litz or solid
wire types do not permit the same sel-
eI:HVILv to be achieved, although Lhere

ion (o1 poorer setectivity

For rassons explained in ‘}s text wo
R-F stage in the originsl model.

withont aficcting the functicwng of the
original coil kit. The main print i to
see that the new transformers are cap-
able of being peaked at Lhe Same -
termediate [requency as the oilginal
ones

Another point about commtcial I-F

transtormers s in regard lo Ihe align-
oy

Transformers sent the

ers are usually

ment oni

m ‘inat the high hequEncy response of
the receiver is bett

I-F TRANSFORMERS

to a certain frequency—
However, this allgnment is
rect for particulat conditicr
affected Lo some extent by t'e ehs
teristies of the cireult into winvh the

In the matter of selectivily, the I-F XL
transformers contribute more than tne Uit Is finally coupled.
e ot TS pettar Therefore, it is almost +seoHal to

to have mediocre colls and efficient I-F
transformers Lhan the other way aboul
Of eourse, il you can manage to gel
efficient components throughout, so much
The. better,

Note that existing I-F transformers
can be yeplaced by more modern units

——™ B+ 250
10,000
5 10.000
SCgEEN
074 & ;
T § 10000
SCREEN  * 2
OF
EK2
Ta Frwoow
-
Figura 5. llushiaking  lhe  network

suggested to supply the scresns of the
U7.G  asmpliier and EK2 converter,”
should this fype ba used.
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havc the T-F (ranstormer
in the fnished receirwy ¥
well designed. this »
then hold good for quii

The claims made for scae Tt

alioed mgRin

formers as (o their ability b noic
alignment simply vefer to tru fnal ad-
justment and do not infer ‘hat

velain a constaol resoount frequency,
irrespective of the external circuit. Ap-
rarently. quite a few ceaders have gaivad
tie wrong impression in this regard.

I-F AMPLIFIER

For_the position of I-F amulifier, the
§UT-G Is the flrst chuice. Possible al-
rermatives are the 6K7, 6K7-G, and
6K7-GT, the AST and 6S7-G, Al thesa
have the same base connections, apart
from the metal iypes. which require to
have pio 1 coonected to earlh.

Other Lypes. which require a ehange
of socket, arc tne 6DXG. 7, and the 2.5
volt type i

There are slight eleatrical differences
belwern som= of these Tvpes, it they
are all of litlde consequence,

Up Hl} e outhreak of war,
supply for cthe  converter
lrequency amplifier valves did nol pre-
~enl any areal probem, since vegnler
voltage divider and heavy dury

-wouod resistors were readily avail-

the screen
and high-

wit

ble
These units made it possible to ar-
{Coutinued on Next Page)
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CONSTRUCTION

[

THE R&M 42/43

STANDARD

suz-6

688-6

14,000 2 P-P.

15,000

1550 anm
FIELD 11w,

Figurs 6.
complicated and is

# the thing for the

care has been faken %e ute, a5 far as possible, parts which the

range a stable supply for the screens
and oscillator anode and also constituted
& substantial resistive load to limit the
high tension voltage during the warm-
ing-up period.

Although some may happen to have
one or fwo of these units on hand,
there is little point in publishing a cir-
cuit making use of them, since other
readers would be left in the lurch.

Hence, the mrangement of one watt
resistors seen in the circuit. The re-
sistors provide a sufficiently well-regu-
lated supply for the screens and also

The comphh schematic circuit diagram of the Stendard receiver.

quality fan who desires lo build or to rebui
construclor is likely to
chance of obiaining.

provide a small amount of bleed cur-
rent, although this is nov as high as
would be desirable.

Relerence to the cireuit will show that
the screen of the I-F amplifier is sup-
plied through one section of the radin-
_gramo. changeover swilch. The swileh
“should be wired in such a way that the
screen vuliage is removed when the
switeh is mtaw,d la the gramo. or pick-
up positio
afmoval of the screen voliage natur-
ally renders the I-F amplifier inopera-
tive and ensures Lhat no radio signal will

YOU WILL NEED THESE PARTS

chassis 4 x 85 2 3 {see dext).

power translormer, 385v, CT 385v, 100
milliamps, b]v at 3 amps, Sv at 2 amps.
choka, '100m

coil kit aemal. oscillator, 2 I.F Irans-
farmers.

2-gang condensar,

tuning disl to suit,

485k padder.

10mfd elactrolylic condenser.
Bmid slscirolytc condensers,
28mid iubular condenser.
.tmid tubular condewmers,
0Emld tubular condensers,
Otmld mica condensers.
002mfd mica condensers
00025mfd mica condenser.
0001mfd mica condensers.
L00005mid mica condenser.
Imeq resistor, § war

1.5meq resistor,
1.0meg resistors.

525PV,

MR — RN AN = —
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dSmeg resistor, 1 wath.
25meg resistor, 3 watt.

LImeg resistor, | watt.

50.0000hm resistors, § waft.
25,0000hm resisiors, | wall,

20,0000hm resislors, 1 watk,
15.0000hm resistor, | walt.

25000hn resistor, WW.

2000shm resistor, WW.

"Dﬂahn resistor, WW.

28r1eg polentizmalers.

Himmars (i required).

3 x 3 single-Lank wave-change swilch
SOCKETS: 1 &iin
SPEAKER:

b orlsl,
Figld  15000ha,
yushpull 66 G Loe tasl)
VALVES: | 618G 1 sUTG, |
2 6F6.Gs, | 5Y1G.
SUNDRIES: 2 dial lamps,
terminals, 3 valve shislds,
braided wirn. hook-up wire,
bolts, 4 long bolts for mounting gang.

maiched to
4B8-G,

4 knobs, 4

RADI

Considering iIs perlormance, the circuil is not unduly

receiver for the duration. In the design,
have on hand or which he has s reasonble

get {hrough when the receiver is being
used to reproduce recordings,

Removal of the screen voltage natur-
ally cuts off all current drain of the
6UT-G, but measurements show that this
does not Jtad to any nndesirable in-
cresse in voltage either as regards the
high-tension supply or the screen volt-
agc of the converter valve. When wir-
ing (e switch, be careful to see that
the 0.1 mid, bypass condenser is coupled
wo the converfer sereen circuit, so that
it is effective at all times.

AUDIO AMPLIFIER

The second portion of the switch Is
wrranged to connect the “hot”
the audio volume control either
output of the diode delector or
pickup terminals. We n,‘d 2 3 x 3 single
bk wave-change hut any form

of  double- pmu" donhle- Llnnw switeh
-. e the purpose.
valve provides delayed

Alternative types
o wiil the 2.5 volt type 2BT.
6H72 and LGE
for s pesitian
control erid characteristic may
unwanted distarcm,

The AVE diwde §s fed {hrough a small
conderser trom the plate of the I-F
amplifiey and tetined lo a point on
e back-bias nciwerk representing a
nogative voltage of approximately —3.0

since super-

lead to

volts. This provides the initial bias on
(pz 9%tg UO ponupucy)
1O AND HOBBIES FOR DECEMBER, 1942



ADVERTISEMENT

We've only
BOARDED UP.
Not Closed Up!

We may be hoarded up . . . but we're a long way (rom
being closed up . . . and in spile of the many diffi-
culties every firm in the radio and electrical business
is [acing to-day, we con still supply most of your
requirements. either from our warehouse slovk or ex

. Delays are sometimes wnavoidable, hut where
an give us a little tine, there aren't many itemns
for your service wor that we can't secttre
evenmally.  And where the lines yon want
are defimitely unabtainalde, we can ofien suggest a
pretey good substitaie. Anyway, the nesl tine you
veed parts for your service work, send ynue arder to
Tolin Martin. Prices are still the lowesl in the Stale
and if you address vour order to Mr. Marlin person.
slly. he'll give it his personal attention,  And wire it
i's urgeut. Detters are snmetimes unavoidably delayed.

3| RADIO £ ELECTRICA
- SUPPLIES

Teleghane: BWIIOF (3 nasi, Talegrams. Jonmar.” Sranar.

116-118 CLARENCE STREET, SYDNEY

ENGINEERS!—Selected
Books for Your Trade

Post. Post, Post,
Shop Knapman—Mnnual of Alc . ‘Western Fuhgineer Band-

Compenion .. .. . .. 38 3d ‘Welder e e -2/ d book. PPN 9d 2
Cash—Basic Pitting .. . 28 3 MPr‘hamca] World  Year Watson_Turning & nd

Calverts—Machanics' Year Book, 1942 .. . 49 ad Screw Culung .. 3/3 2
Book, 1942 ., . .. LB 3 Smith Advenced Mochine Special—Drilllng & Tap-

HD\\'mRunnLuLhe“ .. 3/6 3d Work oy vv ool el 27/6  od ping Chalts .. .. .. .. 2/9 3d

ATTENTION i Complete Engineering Series (Molloy) 9/6 each; postage 6d

We are now booking Aircreft Production, Pumps & Pumping.
orders for the next ship- Drilling & Grinding. Pipes & Valves.
ment  of Machinery Fitting Practice. Patiernmnaking & Foundry Work.

Handhnok which will
be availahle shortly.

Hydraulle Machiners.

Steam Engines & Bollers,
Introduction to Works Practice.

Shect Metal Waork.

Price .. 3, Postage 1/- Lathework. !
““.:e _:y__;‘__:_; Milling Practice. Sleam for Industrial Processing ang
Mechanical Power Transinission. Power.

Write or Call The G.P.O.

McGILL'S AGENCY ilicomecr  *

Telephone: CENT. 8113-4. . opposite
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-CONSTRUCTION

HERE IS THE UNDERNE ATH WIRING DIAGRAM

*

VOLUME
CONTROL

PU. SWITCH
TONE
CONTROL
{20,000
— +
T s
&SV SRD—T-\:}
o
X|e={J 63 63 Jemd]
cT 3a,— LIS
[o
X 260 l &
240[ et 3
H zzo[_'j‘ H
o

Figure 7. For those who
may not be able to fol-
low the schematic circuit,
wirina diagram. In a re-
ceiver of this nature, it is

; practically impossible to
‘ draw all the small com-
ponents in the positions

they occupy in the com-
pleted receiver. The dia-
gram should therefore be

X . e .

_ regarded as an eid in de-
%\ 676-6 termining ¢ o nne ctions
O~ O™ rather than as a guide to

the position of the vari-
ous resistors and conden-
sers.

*

receiver might
require a different
value of audio loud
resistor in the screen
circuit.

This value has to be

(:Jeepu

-1

a GUT;%%

chosen experimental-
ly, and we have not
had opportunity as
yet to investigate the
values for types other
than the 6F6-G, 6V6-G
and their direct elec-
trical equivalents.
However, if you have

on hand a pair of 47

or 59 valves or other

AERIAL

similar types, there is
really nothing to stop
you using them in this
circuit with a screen
load resistor of about
2000 ohms. There might
be a slight mismatch,
but it would probably
have only a second

the first two valves under conditions of
ne signal input.

The cathodes of the first two valves
are returned directly to earth.

In the original receiver, filtering be-
tween the AVC feed points to the con-
verter and I-F amplifier did not appear
to be necessary, although extra decoup-
ling could be installed if warranted.

The diode detector is quite conven-
tional and does not call for special com-
ment, apart from the pickup switching,
which has already been mentioned.

SHIELDED LEADS

In order to minimise hum pickup and
the chances of audio instability, it is
desirable to shield the lead between the
“hot” pickup terminal and the switch,
that between the bottom of the second
I-F transformer and the switch, be-
tween the switch and the volume con-
trol, and between the volume control
and the grid of the 6B8-G audio ampli-
fier.

The cathode of the 6B8-G is bypassed
by two condensers, which are then ef-
fective for both audio and radio fre-
quencies. The screen is fed through a
series resistor, which should really be

" 1.75 meg. to be exact. However, in the
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absence of a standard resistor of this
value, one of either 1.5 or 2.0 megohms
would serve the purpose quite well.

Feor the output valves we chose type
6F6-G pentodes. These are now more
plentiful than the more recend type,
6V6-G, and, in addition, there is the
advantage that the circuit also applies
for certain old-style equivalents which
have been used quite widely.

The direct old-style equivalent of the
6F6-G is the 42. The 2.5 volt equiva-
lent js type 2A5. Types 6F6 and 6F6-GT
could also be used, but other similar
types mentioned in connection with the

L

RESISTOR COLOR CODE
Valve Body End Dot
2 meg. Red Black Green
1.5 megq. Brown Green Green
1.0 meg. Brown  Black Grean
5 meg. Green  Black Yeliow
.25 megq. Red Green Yellow
4 meg. Brown Black  Yellow
50,000 ohms. Green Black Orange
25,000 ohms. Red Green Orange
20,000 ohms. Red Black Orange
15,000 ohms. Brown Green Orange

RADIO AND HOBBIES FOR DECEMBER, 1942

order effect on the
output.

Type 6V6-G valves would require a
screen load resistor of 1500 ohms, but
no other change in the circuit or wiring.

PUSH-PULL OUTPUT

The particular method of operating
the push-pull valves is by now quite
familiar to our readers. When we first
mooted the scheme in the April issue,
we were rather apprehensive lest its
wide use would discover some snag.

However, just the opposite has been
the case, and the many enthusiastic re-
ports received in regard to the perform-
ance of the PA-3 amplifier and the TRF
Quality Six receiver leave no doubt as
to the really excellent results which are
being obtained with it.

Briefly, the idea is to couple a small
resistor in series with the screen of one
output valve, fed in the normal man-
ner from an audio voltage amplifier.
The resistor is normally so small as to
have negligible effect upon the opera-
tion of the particular valve.

Across the resistor appears an audio
voltage which happens in opposite phase
to the signal voltage on the control grid.
‘By suitably adjusting the value of the
screen load resistor, it is possible to ob-
tain exactly the same amplitude, the

H



voltage thus being suitable to feed to
the control grid of a second output valve
operating in push-pull.

The scheme has the immediate ad-
vantage that it obviates the necessity for
push-pull audio transformer on the one
hand or for a phase splitter or phase
inverter on the other. Since the audio
voltage is derived across a resistive load
in the screen circuit, it is largely «dn-
dependent of the plate load.

As far as performance is concerned,
we doubt very much whether there is
anything to choose between this scheme
and the more usual arrangement using
a phase-splitting stage.

TONE CONTROL

The tone control system specified is
also familiar by now. Perhaps some
readers may be getting rather tired of
seeing it. However, the simple fact is
that it gives “more for less” than per-
haps any other simple scheme. It in-
volves only three components and gives
treble boost in addition to the usual
treble cut.

It operates in conjunction with the
negative feedback system. In one ex-
treme position, a condenser is shunted
across the lower arm of the feedback
network, eliminating the feedback at
high frequencies, resulting in treble
boost. .

In the other extreme position, a con-
denser is shunted across the upper feed-
back resistor, increasing the feedback
at the high frequencies and resulting
in treble attenuation. In between, there
are intermediate settings and a position
of balance, where the frequency re-
sponse is level.

The capacitance of the two bypass
condensers determines the band of fre-
quencies over which the control has an
effect. You can experiment for your-
self, but the values suggested on the
circuit will probably be fouhd as good
as any.

BIAS AND POWER SUPPLY

Bias for the output valves is derived
from a back-bias network, the back~
bias system simplifying the circuit a
little. The valves are over-biased in
order to keep their plate current down
and to effect an improvement in valve
life. This does not, however, have any
adverse effect on the tonal qualities
of the receiver.

In designing the power supply, we
set out with the idea of keeping the total
current drain under the 100 milliamp.
mark. On the assumption that the
6F6-G output valves were to be used
under the ordinary 250-volt conditions,
adding up the current drain of the
individual valves and allowing for ;the
current through the screen supply net-
work gave a figure of 108.6 milliamps.—
considerably higher than the objective.

Consulting the valve curves, it was
obvious that the standing bias on the
output valves would have to be of the
order of 18 volts for the current to
come comfortably below the 100 milli-
amp. mark. This is only a matter of
suitable choice of the bias resistor.

Reference to the circuit, then, shows
quite a conventional arrangement. as
far as the power supply is concerned.
Transformer and choke are both rated
at 100 milliamps., although units hav-

RADIO AND HOBBIES FOR DECEMBER,

RESISTOR PANEL

Figure 8. In order to simplify the wir-
ing a little, resistors to do with the bias
network were mounted on a strip as
shown. Key letters correspond with
those in the wiring diagram.

ing a higher current rating than this
could be used if they happen to be on
hand.

FILTER SYSTEM

The filter is a three-section condenser-
input variety using tubular electrolytic
condensers rated at 8 mfd. and 525 volts
peak. These units are now standard
production,

Measurement of the voltage across the
first filter condenser during the warm-
ing-up period and with normal line volt-
age showed that the voltage did not rise
above 500 volts, so that there is a
reasonable margin of safety with the 525
PV condensers.

If you happen to have any of the
can-types on hand, they can be used,
provided that the capacitance is still
what it is rated. Old condensers are
often found to have dried out, with a
consequent reduction in their capacitance
and efficiency as filter units.

The hum level in the receiver is ex-
tremely low and, in the original model,
could not be detected, even when bend-
ing down in front of the speaker.

The value of the fleld is not at all
critical, and may vary between 750 and
1500 ohms. A table is reproduced here-
with, showing the measured voltages
and currents with various values of field
resistance.

FIELD RESISTANCE

With the 1500 ohms field, the high-
tension voltage is 252 volts and the
speaker fleld wattage 11.1 watts. This
would be about right—perhaps a little
on the high side—for ordinary medium-
priced 12in. speakers.

Progressive reduction of the field re-
sistance causes an increase in the avail-
able high-tension voltage and a de-
crease in the field wattage. The value
of field can be chosen which best suits
the speaker chosen, although we would
suggest that you use the best speaker
you can afford.

With a plate voltage of 250 volts, the
power output of the 6F6-G valves would
be about 7 watts, rising to about 8 or
10 watts with a plate voltage of 285
or thereabouts. With an efficient loud-
speaker, you will find that this power
is ample for the average home.

So much, then, for the circuit. If
you have read through the foregoing
discussion, you will be ready to get on
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CONSTRUCTION

with the construction.

Once again, we did not have a special
chassis made for this receiver. As we
have pointed out on many occasions,
we have adopted the policy of avoiding
the introduction of new chassis designs
where it is at all possible to make do
with an existing one.

There is also the matter of price and
availability to consider, in that “special”
chasses are both much more costly and
more difficult to obtain than those which
have been accepted as “standard.”

STANDARD 4/5 CHASSIS

A little investigation showed that it
would be possible to build up the re-
ceiver on the present “standard” 4/5
valve chassis, provided that an extra
valve hole was cut before beginning the
assembly.

All that i{s necessary for thils iz a
drill, a screwdriver, and a round file.
Mark out the position of the hole by
means of a washer or a lid of suitable
dimensions. For a valve socket the
mounting hole needs to be about 1iin.
in diameter.

Having marked out the outline of the
large hole, proceed to drill a series of
small 5/32in. holes as close as possible
together and so that they are just in-
side the outline of the large hole marked
on the chassis. Be careful to keep them
close together and do not let them run
outside the marked limit.

When a complete ring of holes has
been drilled, it should be possible with
the point of a screwdriver or with the
points of your cutters to break down

(Continued on Next Page)

Again Available !
And at Pre-war Prices

RADIOMAC SCALES
and NAMEPLATES

NICKEL FINISH

2im. Circular Condanser Scales
0-100. Each e 1/.

2}in. x 13in. Oblong Volume
Control Scales. Each .. 1/'

Small Round Pointer Kmobs.
Te suit above. Each .. .. .. 6d

NAMEPLATES, Brass Finish
Available in the following markings:—
Aerial, Ground, Plate, Current, Grid,
Filament, Off On, Wave Change, Broad-
cast, Short Wave, Bandset, Bandspread,
Rectifier, Oscillator, B.F.O., Power Amp,
Speaker, Phones, Key, Pickup, Gainm,
Volume, Tone, Input, Receive, Microphone,

Volts, Ohms, Milliamps Each ., .. 4d
Available only from

PRICE’S RADIO SERVICE
5 & 6 ANGEL PLACE, SYDNEY
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CONSTRUCTION

——— —

UNDERNEATH THE COMPLETED RECEIVER

1

Figure 9.

As you will see from this photograph, the use of a comparatively small
chassis has not meant undue crowding of the components.

Quite a few are grouped

about the three valves in the audio end, but you should be able to get them all in
satisfactorily.

the partitions between the holes. The
piece of metal will then drop out and
the hole can be rounded out with the
file.

If done carefully, this is not at all
a hard job. We timed ourselves and,
with ordinary tools, had the hole finished
in seven minutes.

As you will see, the extra hole was
cut just in behind the gang condenser,
and was fitted with a socket ‘to take
one of the output valves. Of course,
you' may manage to get-a chassis in
which it is unnecessary to cut the extra
hole,

THE LAYOUT

The rest of the components fit in
without much difficulty. You will be
able to see just where they all go from
the various photographs and diagrams.
One point to note, however, is the posi-
tion of the filter choke. This was
mounted beneath the chassis, across. the
holes originally intended for the can-
type electtolytics.’ e

The .choke used in the original re-
celver was. of fairly generous propor-
tions and just fitted nicely in the avail-
able space. The top of the choke came
nearly flush ~with the bottom of the
chassis.

These days, distributors have to im-
provise and take all parts which happen
to be available, so that you may find
that some of the components do not
exactly fit the holes in the standard
chassis. The best idea is to check the
mounting of each of the components
and drill any necessary mounting holes
pefore proceeding to assemble the re-
ceiver,

It is both awkward and dangerous to
have to drill a hole in an inaccessible
spot after all the components are in
+ place. .
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When the assembly has finally been
completed, the wiring can then be com-
menced. Begin by putting in an earth
busbar to act as a return for the various
components requiring it, and then put
in the heater and rectifier wiring.

SMALL COMPONENTS

The rest of the wiring can then be
installed. Do not be over-anxious to
put the small parts in until you have
done all the wiring possible without
them. Do not forget to connect the
leads to the gang condenser. In fact,
this should be done before the gang is
mounted on the chassis,

When you come to the audio end and
the wiring of the output valves, be par-
ticularly careful to see that you do not
get the output circuits mixed up. The
plate of the 6B8-G feeds to the grid
of one particular output valve. The

000

;\-_ .

Figure 10. Here's how to cut a valve

hole .in a steel chassis, Drill a series

of small holes just inside the proposed

circumference and then break through

the partitions. allowing the centre piece

to fall out. Clean up the edges with a
round fils.

screen of that same output valve is -fed
through the series resistor and, in the
plate circuit, are the negative feedback
and tone control networks,

If you get things mixed up, the re-
ceiver will probably just “screech its
head off” when you switch it on.

There is quite a conglomeration of
parts around the output valves, but, if
your are careful and use the resistor
panel as suggested in the wiring dia-
gram, you should not have any great
difficulty in getting things right.

Unfortunately, it is not possible to
draw an underneath wiring diagram to
show the positions of the components
exactly as they are, nor is it possible
to obtain too much detail -from the un-
derneath photograph. However, we will
have to leave the matter of the parts
layout to your ingenuity.

CHECK THE WIRING

So much, then, for the wiring. When
you are quite sure that you have pub
everything in, check the wiring over
very carefully, lead for lead. If you
have an ohmmeter handy, run over the
circuits, making sure that there is con-
tinuity where it should exist and that
there are no short-circuits, particularly
between B-plus and chassis.

Finally, see that you have connected
the electrolytic condensers the right way
round. This is an old trap for the un-
wary.

Satisfied that everything is as it should
be, switch the set on and see what hap-
pens. See that the rectifier heats up
without any suggestive blue glow be-
tween the plates.

Switch the receiver to pickup, turn up
the volume control, and touch the live
pickup terminal. If everything is OK
you should hear g buzz or a squeal from
the loud-speaker.

Now turn the switch to radio and see
if you can tune in a signal. Don’'t for-
get to couple up the aerial. If the re-
ceiver is dead, switch it off and check
it over again. If a signal comes through,
the chances are that the set is OK, in
which case the next thing to do is to
align it.

ALIGNING RECEIVER

Alignment procedure is quite usual
and straightforward.

If you have a modulated oscillator,
the first job is to align the IF trans-
formers. Remove the grid cap from
the converter, and connect the output
of the oscillator between grid and
chassis. This will remove the bias tem-
porarily, but will not matter for the
short period of time concerned.

Proceed to align the trimmers or iron
cores, one by one, remembering to keep
the receiver volume control well up
and the oscillator output well down. This
precaution ensures that the peak on
each trimmer is not masked or displaced
by the action of the AVC in the re-
celver.

If you have an output meter on hand.
this will be an invaluable aid in align-
ment, since a meter is ever so much
more sensitive to slight changes in out-
put than is the ear.

However, If care is exercised, it is
possible to do quite a good job of the
‘alignment without the use of ‘an out-
put meter. Keep the level of the signal
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low, 'so that the ear is best able to
appreciate slight changes in output.

Ordinary I-F trimmers can usually be
aligned satisfactorily with a small screw-
driver, but for I-F transformers having
adjustable iron cores, it is desirable to
have g screwdriver” fashioned from a
scrap of fibre or bakelite.

If you cannot manage such a tool
and have to use a metal or metal-tipped
driver, take the precaution of removing
it from the adjusting screw after each
adjustment.

If you have ngo oscillator, leave the
I-F transformers severely alone for the
time being,

TRIMMERS, PADDER

Now reconnect the converter grid lead
and adjust the oscillator trimmer to
about ‘the centre of its range. Tune
the receiver to a station on the high
frequency end of the band—say, near
2SM—and see if you can find a peak
for the aerial trimmer.

For this adjustment, choose a weak
station, preferably one that is not fading.
This operation can often be done best
in daylight hours, when there are
fewer signals to confuse one. Do 1ot
worry about the dial setting at this
stage. If you have an oscillator, you
can use this to peak the aerial trimmer.

Now tune in a signal with the gang
plates nearly in mesh. By simultaneous-
ly moving the dial and adjusting the
padder, find the setting of the latter
which allows the station to come in
the strongest.

CONSTRUCTION

-3

transformer would be desirable.

WITH 1500 OHM FIELD COIL
High Tension (No Sig.} .. .. 241 V.
High Tension (With Sig). . .. 252 V.
Conv. & I-F Streens [No Sig.) 104 V.

Conv. & I-F Screens [With Sig.) 123 V.
Back-bias Voltage . . .. .. 174 V.
Current Drain {With Sig.) .. .. 87 mA.
Speaker Field Watts .. L3 WL

WITH 1250 OHM FIELD COIL
High Tension (No Sig.) . .. .. 251 V.
High Tension (With Sig.) .. .. 261 V.

Conv. & |-F Screens [No Sig.) . 110.V.
Conv. and |-F Screens (With Sig.) 130 V.

Current Drain {With Sig.) .. .. 91 mA.
Back-bias Voltage . .. .. .. 182 V.
Speaker Field Watts ., . 103 W,

OPERATING VOLTAGES AND CURRENTS
{APPROX.)

'J_‘HE specified value for the speaker field coil is 1500 ohms. For the guidance of

those readers who may have other speakers on hand, voltages and currents are
set out below for three other typical field coil values.
1000 and 750 ohms, the maximum current drain approaches 100 mA. and a 125 mA.
The no-signal screen voltage for the converter
and I-F amplifiers also becomes rather high and it would be desirable to increase
the value of the two parallel feed resistors to 30,000 or 35,000 ohms.

With resistance valves of

WITH 1000 OHM FIELD COIL
High Tension {No Sig.) .. .. .. 263 V.
High Tension (With Sig.) .. .. 271 V.
Conv. & I-F Screens {No' Sig.) .. 113V,

Conv. & I-F Screens {With Sig.) 134 V.

Current Drain [With Sig.) .. .. 95 mA.
Back-bias Voltage .. .. .. wu +. 19 V.
Speaker Field ‘Watts .. .. .. .. 9 W.

WITH 750 OHM FIELD COIL
High Tension (No Sig.}) .. .. .. 280 V.
High Tension (With Sig.) .. .. 283 V.
Conv. & I-F Screens (No Sig.).. 120 V.
Conv. & |-F Screens (With Sig.). 140 V.

Current Drain (With Sig.} .. .. 97 ‘mA.
Back-bias Voltage .. .. ., .. 194 V.
Speaker Field Watts'.. .. .. .. TW.

- -—

Having obtained a satisfactory peak
on the padder, tune in a station towards
the low frequency end of the band—say
2FC—and adjust the needle poilter so
that it is pointing directly to the cali-
brated position of the particular station
on the dial.

Tune in a signal near 2SM and, by
adjusting the oscillator trimmer, bring
the station to the calibrated position on
the dial. Finally, peak up the aerial

Crown Dual Wave Unit, frequency range
1600—550 K.C. and 13—42 Metres.
Price 29/6.

Crown Edglit Dial, friction driven.
Price, 24/-.

trimmer. If you are fussy, you can now
go back and recheck the padder, re-

- setting the pointer if necessary at the

low frequency end of the band.

This will necessitate checking again
the oscillator and aerial trimmers at
the high frequency end. The stations in
the centre of the band should track
automatically, when the stations on
either end have been adjusted.

(Continued on Page 43)
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Make that your motto for the

R duration. tune or Air Core.

’ . . LF. Transformers,
It's of V|’r’cI1f importance to ’rhs war “Permatane”  or  Air
effort to ""keep ‘em listening,” and Core.
we make a special appeal to Radio Tuning units  (with
Dealers, Servicemen and Home Con- and 1without R-F-.Swge)-d
structors to co-operate in every pos- Ill)';lls’d (edgelit  an
ible with our Authorised Distribu- celluloid).

Si way with our Au ’ Trimmers. Padders.
tors. In spite of many war-time re- Voltage Dividers.
strictions, we at Crown Radio W/W Resistors.

Products are doing our utmost to ensure a constant supply of
modern replacement component parts, and we feel sure that you
will make allowances should any hold-ups occur,

Crown Radio Products have for years given you a ‘“Reliable Line”
of standardised replacement parts, and realising the necessity of
maintaining the efficiency of existing radio receivers, we ask you
to assist us by your valuable co-operation and service to
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LISTENING -
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LINE
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our Authorised
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RADIO THEORY

WORK OUT YOUR OWN MATHS PROBLEMS

Following on the last article, in which the theory of logarithms
was discussed, we now intend to show some practical appli-

cations of these logarithms.

Since a logarithm is in effect

only an index, all the rules for their use are based on the laws
of indices mentioned in an earlier article.

O it follows that, to multiply

any -two-numbers, we simply
find their' individual logarithms,
add them together and find the
anti-logarithm of the sum.

For instance, we may have to ﬁnd
the product of 25.3 and 81.7. Resolving
into logarithms we have:—

log '25.3 -+ log 81.7
= 1.4031 + 1.9122
=3.3153"°

Referring to the anti-logarithm tables,
we find that the anti-log of 3.3153 is
2066. If you care to work out the pro-
duct by ordinary arithmetical methods,
you will find that the above answer is
only complete to four figures and dif-
fers slightly from the correct value.

This inaccuracy is accounted for by
the use of four-figure log tables, but it
is sufficiently small to be neglected for
most ordinary calculations.

Since division requires the indices to
be subtracted, we find that, to divide
one number by another, the logarithm
of the divisor is taken from that of the
dividend and then the anti-log of this
difference is found from the tables. Thus,
dividing 567.4 by 23.87, we have:—

log 567.4 — log23.87
= 2.753% — 1.3779
= 1.3760 (approx.)

From the tables anti-log 1.3760 equals
23.717. Therefore, 567.4 -+ 23.87 =
23.71.

POWERS AND ROOTS

To determine the power of a given
number, multiply the logarithm of the
number by the index power and then
find the anti-logarithm of the product.
An example- should make this rule clear.
Find the value of 15 raised to the third

- powet, Resolving to logarithms we
have:— )
3 X log 15
= 3 X 1.1761
= 3.5283

Now, by referring to the tables we
find that anti-log 3.5283 equals 3375.
Thus 15 raised to the third power equals
3375.

Now to find the root of a number:
This is done by dividing the log of the
number by the inverse Iractional index
denoling the root required. Remember
that the square root of 20 can be written
down as 20 fo the power %, and so on.

As an example, let us find the fourth
root of 80,000. This is the same thing
as saying 80,000 to the power i We
proceed to find the log of 80,000, divide
it by 4 and find the anti-log of the
answer. You will see how much simpler
it is than by ordinary arithmetical
methods.
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log 80,000 = 4.9031
4.9031 -+~ 4 = 1.2258
From the tables, the anti-log of 1.2258
is 16.82, which represents the answer to
the problem.

NEGATIVE CHARACTERISTIC

The chief difficulty likely to be encoun-
tered in using logarithms is the handling
of negative characteristics: In this regard
it should -be remembered that the man-
tissa is ALWAYS positive irrespective of
the fact that the characteristic may be
either positive or negative.

So, when adding, subtracting, dividing,
or multiplying any logarithms, take care
you do not get these positive and nega-
tive quantities confused. To show how
such cases are handled, let us consider
the following examples. For instance,
multiply 529.7 by 0.03456.

The log of 529.7 is 2.7241. The log
of 0.03456 is —2. (the characteristic)
-+ .5386 (the mantissa). Thus, in writ-
ing down the log of 529.7 X 0.03456, we
have:—

2.7241 + .5386 — 2
= 1.2627

The anti-log of 1.2627 is 18.31.

In writing down freehand a logarithm
with g negative characteristic, it simpli-
fies matters to write the logarithm as a
single expression, placing a minus sign
directly above the characteristic, indi-
cating that the charateristic only is
negative. However, this is rather diffi-
cult to set in type and we are obliged
to print fhe mantissa and characteristic
separately with the appropriate signs in
front of each.

by C &
Lirchmeier

It would be misleading simply to place
the minus sign directly in front of a
negative characteristic, since it would
not indicate the difference in sign of
mantissa and characteristic.

Now, with the subtraction of logari-
thms, the procedure is somewhat differ-
ent. In this case the mantissa should
be arranged so that a positive quantity
is obtained.

Thus, if we are subtracting a large

decimal from a smaller, a positive man-,

tissa can be obtained by adding unity

(one) to the smaller quantity, at the
same time subtracting one from the
characteristic, in order that the num-
erical value may be kept the same.

Thus, if we had to subtract 0.7658
from 0.3921, the working would be as
follows:—

0.3921 — 0.7658 = —1 -+ 1 -+ .3921
-— 0.7658
= —1 -+ (1.3921 —
.7658)
= —1 (char.) + .5253
(mant.)

When subtracting negative quantities,
remember that the subtraction of a nega-
tive quantity from a number is the same
thing as adding a positive quantity. Thus,
subtracting —2 from 45 gives the
ancwer -7, Subtracting +2 from -5
would naturally leave g remainder -+3.

DIVISION FOR ROOTS

With a negative characteristic, divi-
sion is straightforward if the divisor
goes exactly into the negative charac-
teristic. If not, the negative character-
istic must be rearranged so that it can
be expressed in a form that is exactly
divisible by the given divisor. Suppose
we had —3 + .8368 to be divided by 4.
The characteristic, —3, is not exactly
divisible by 4, so that the quantity must
be rearranged as follows:.—

—3.8368 = —3 —1 + 1.8368
—4 + 1.8368

This gives the negative characteris=~
tic in a form that is equally divisible by
4 and thus we obtain —1 + .4592,

In multiplying numbers with negative
characteristics, the simplest method is
to multiply the characteristics and man-
tissa separately and then subtract any
positive and negative characteristics.
Thus:—

4 X (—1+ .9984) = —4 -+ 3.9936
= —~1 -+ .9936

So much, then, for logarithms. If
you have’ never had anything to do
with them before, you will probably find
the fqoregoing matter g little difficult to
follow. But, for the many who have
done work with logarithms in the dim
past, the discussion should suffice to
refresh your memory.

ALGEBRA

Having revised our arithmetic, the
next step is to review elementary al-
gebra and trigonometry likely to be re-
quired for the understanding of the later
articles.

Some readers may wonder as to the
use of algebra. In reply, we can only
state that ordinary arithmetie limits
the understanding of many electrical
circuits, whereas a knowledge of the
simpler operations of algebra allows
problems to he sclved or circuit rela-
tions to be determined more readily than
would otherwise be possible by using
arithmetic alone.

If you can handle the transposition
of formulae, solve simple equations, and
know the meanings of a few trigonomet-
rical ratios, then you should not have
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any difficulty following the later dis-
sourse on alternating currents.

For those who might think the un-
derstanding of a few algebraic symbols
requires knowledge of a supernatural
order, we might point out that algebra
only consists of operations similar to
those encountered in ordinary arith-
metic, except that letters (whose actual
value may or may not be known) are
-used to denote quantities instead of de-
finite numbers.

OPERATION SIGNS

Now, in algebra the ordinary arith-
metical functions—that 1is, addition,
subtraction, multiplication, and division,
have the same meanings as in arith-
metic.

The only variation is that, in cases
where multiplication is inferred, the
sigh of this operation ‘is frequently
omitted. So, instead of writing a X b
or, say, 2 X y, X z, the more usual
{fofm is ab or 2yz.

Whilst we are dealing with operation
signs, the correct order of their opera-
tion should be remembered. For in-
stance, should it be necessary to carry
out a number of different operations
in the one expression, all the multiplica-
tion should be done first, then division,
and, last of all, addition and/or sub-
traction.

From our arithmetic we know it is
impossible to add unlike quantities—
inches and pounds could never be added
to obtain an intelligent answer. So it
is with algebra—addition can only be
carried out if the quantities are express-
ed in the same units. The following
examples will make this explanation

clear:.—
(1) 16a (2) 6x
12a 5y
28a 6x + 5y
3 —17x 4 30b
12x -17b
—5x 13b

In cases like (3) and (4), where the
addition of positive and negative num-
bers are involved, first of all find the
difference between the two numbers and
then prefix the sign of the number hav-
ing the greater value. .

Thus, in (3) the difference between
the two numbers is 5x, and, since the
larger number is negative, a minus sigh
must precede the result, and so we ob-
tain —5x.

SUBTRACT, MULTIPLY

Subtraction is easily carried out 1if
the following rule is borne in mind: To
subtract one number from another,
change the sign (this is done mentally)
of the quantity being subtracted and
add. For instance:—

4x — 8y —
7% + by
— 3x — 13y

Changing the signs of the second line,
we obtain — Tx - 5y, which, on being
added to the top line, gives — 3x — 13y.

The multiplication of algebraic sym-
bols presents no difficulty if the follow-
ing points are remembered:—

q0 3

RIGHT ANGLE ACUTE ANGLE

OBTUSE ANGLE

Fig.1

An angle is often considered as being
formed by two lines which meet or
intersect at a point.  Howaever, for
some purposes, an angle is better look-
ed upon as being formed by a line
which revolves about a certain pivot
point, the angle indicating the amount
of rotation.

If two pumbers have like sign
(either positive or negative), the
sign of the product will be positive,
whereas if the signs are unlike, then
the final sign will be negative.
Should there be any numerals pre-
fixed before the symbols, then these
are multiplied together in the or~
dinary way.

The following examples will make this
explanation clear;—

(a)axb (b) a x =3b

= ab = -3ab

3

(¢) 12y x 6y (d) 4a? x 38’ -

=72y2 =12a’

You will notice that in multiplying
powers of the same quantity, the in-
dices are added to give the index of the
product.

DIVISION

Division in algebra is carried out
similar to the methods used in ordinary
arithmetic. The sign preceding the
quotient (that is, the answer) is de-
pendent on the signs of the divisor and
dividend, and in this respect the pre-

apig avlpy

B Opposite Side C
The three major trigonometrical ratios
are based upon a right-angle triangle.
Opposite and adjacent sides are marked-
with respect to angle A, -
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viously mentioned rules for multiplicd-
tion also apply in this case.

Should any indices be involved, then
the final index or indices, as the case
may be, is obtained by subtracting the
index of the divisor from that .of the
dividend. These points should be clear
from the following examples:—

gs_xgl}=7xy
4xy2
x+2)x%+5%x +6( x 43
x2+2x
- 3x +6

3x +6

. .

USE OF BRACKETS

Often it is necessary to group to-
gether terms that are to be considered
as one quantity, and this is performed
by the use of brackets.

Taking a numerical example, 20
—(8 — 4) means that the bracketed
quantity is to be considered as a single
operation and, when performed, sub-
tracted from 20. So (8 — 4) equals 4,
which, on being taken away from 20,
gives 16. The same result could be oh-
tained by removing the bracket and
thus simplifying the steps.

However, in this case the follow-
ing rules must be observed. If the
brackets are immediately preceded
by a positive sign, then they can be
removed without altering the signs
of the quantities inside the brackets.
But if a NEGATIVE sign precedes
the brackets, then the signs of all
quantities within the brackets must
be changed.

Sometimes one set of brackets and en-
closed terms may in turn be enclosed by
another set of brackets, and in this case
the innermost brackets should always be
removed first. Thus:—

a - [eo+3b - (38 - b) -4a]

=a- [b+3b - 3a 40 -4a]

= a - 2b-3b + 3a - b ¢ da

= 8a - 6b

Notice how the signs change on re-
moving brackets preceded by a negative
sign.

ALGEBRAIC EQUATIONS :

Equations are frequently met with in
radio work where an unknown guan-
tity ,must be determined from -certain
given information. For instance, with
Ohms Law, an unknown voltage can be
determined if the current and resistance
of the circuit are known.

So we find an expression such as E
= I X R is an equation, and in a case
where numerical values can be sub-
stituted for literal numbers and satisfy
the equation, it becomes known as an
identity.

Actually, all that solving an equation
means is to determine a numerical value
for an unknown quantity, so that the
equation may be proved true, and in this
respect the following axioms should be
noted:—

it

(Continued on Page 31)
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ADVERTISEMENT

A
Type DA-5

C.S. DIALS

Types DA-| and DA-2 are imgle glass dual-wave, the type
DA-2 having been designed especially for use with the
Five-Band Communications Coil Kit and ''H" type con-
denser. Type DA-| Is a standard dual-wave dial for use with
R.C.5. coils and "F'' type cendenser. Tha DA-5 dial is for
use on the 1800 to 550 k.c. and 13.7 to 40 metre bands, with
"H'" type condenser. All this serfes is adge-lit and
wedge-driven. Aperture for the edcutcheon is approxi-
mately 7in. x 4-7/8in.

DA-| Standard D/W Dial, "F''condenser «. «u os o4 «a 22/
DA-2 Communicalion Dial .. 4 walieal 2276
DA-5, 13.7 to 40 metres D/W Dml S ccndensur oo ws 2208
DA-b Mantel Set Dial, D/W "H" q9ang .. .. oe 1879
DA-7 Portable Kit Dial. D/W "H'" Qang .. +. us . 9
DA-8 Same as DA-7, but ready assambled .. . e 1328

DA-9 DIAL
The new R.C.S. Kit Dial has 0-100 scale. This Is an excellant
replacement dial. All parts supplied ready to assembla,
and sultable for crystal and small T.R.F. sets, The special

walnut escutcheon Is easy to fit, and requires an aperture
of 3in. by 3in.
can be edge-lit.

It is the only porlabfa d:al which
Code DA Price

9/-

The new RCS parmeablhfy-
tuned LF.''s are wound on special
Trolitul formers into which ara
inserted the adjustable iron cores.
These R.C.S. permeability-tuned
I.F.'s are the most dependabla
and eofficlent |.F.'s it is possible
to produce. They should be used

hard to
r're well

If you're building the 42/43 Standard Receiver set featured in
this issue, follow the leading experts and use only genuine R.C.S.
Trolitul coils, dials and components. They may be a little hard
to get, because Government needs come first, but they're well
worth trying for.  Featuring the exclusive Trolitul insulating
material, and precision-built construction R.C.S. Radio parts can
be relied on for maximum dependability quality and value.

R.C.S, TROLETUL 'B.C. CDILS
These coils are available PERM. TUNED "H"
in both Air Core and GANG
Permeability-tuned types. E345 Aerial .. .. 8/6
The latter are adjusted E346 RF. .. ,. .. 8/6
to ensure maximum effic- E347 Osc. .. .. .. 8/6
iency in our laboratories. tp e TYPE “H" GANG
AIR CORE "H" GANG AIR CORE
E342 Aerial .. .. 6/6 T88 Aerial .. . b/b
E343 R.F. . 6/6 T89 R.F. 6/6
E344 Osc. .. .. .. /6 T87 R.F. with reactionb/6 1ypa = E342

R.C.S. AUDIO T‘!..\LICF!I\D}.QFR

Long experience in the production of highly efficient
transformers, combined with extensivve research into
raw materials and design, has resulted ,in the
production eof an audio transformer of excellent
performance and complete reliability.

TAl—Audio Choke, Bakelita case .. 4+ oo au
TM-I—Modulation Transformer—power .. ..
T8-4—Single Input “A'" Class, Bakelite .. ..
TB-5—Pushpull "A'" Class, Bakelite .. .. s0 oo
TB-6—Input "B" Class, Bakelite case .. +s ua
TBI5—""B" Class, high fidelity, steel case .. ..
TB3s—""B'"" Class Input, high fidelity, steel case
TBIT—'"'AB" Class, Bakalite «» s o» o5 00 23 s

18/6
30/-
30/-
21/-

18/4
&7/6
67/6
28/8

TBé—'

"B" Class

S. DUAL WAVE UNITS,

U AL YV A M

Typa DW 35, as illustrated, consists uf:

;:her';::el-:e;he SpHimum “in. results Aerial, R.F. and Oscillator coils, Wave
485 K.C. LF."s, change Switch, the necessary B/C and Coda
}u:?zz lrr'o.!r—‘s ara-uwd 13/9 S/W Trimmers and Padder mounted on DW-35
IE1E3 .. 13/9 a rigid steel base. Wired up ready to
Wh g g 1
1R :; ”"ea IF s am .‘fsed 13/9 assomble 'in a set utilising 465 ke, and
IF145 .. . aailen we e 1379
(RI68e I5F LB oo e e e 206 BeF: stage.
IF147, Zr:ii th . sxc /6 The bands are S/W 13.7 to 40 metres
I?
s, It ']rF e e and B/C 1607 to 550ke. )
IF162 IE9, 2nd I.F., /6 Code DW-35 . . Price £3/7/6
® R.C.S. Products are obtainable only through these distributors : k
SYDNEY: Bloch & Gerber—Martin de  ADELAIDE : Gerard & Goodman—A. TASMANIA: W. & A, Genders Laun-
Launay—Fox & McGillycuddy—Lawrence &. Healing—Newton, McLaren, Ltd. ceston—W. & &. Genders, Hobart—
& Hanson Electrical—John M:rtin—Radic  pRISBANE : Chandler's; Tracksen's; W. & G. Genders, Burnie.
Equipmsni——Radio House—United Radic  Homecrafts. MELBOURNE: A, J. Vealls — Home-
Distributors—Hor zcrafts, Lid. WEST AUSTRALIA: Carlyle & Co., Perth.  crafts—Hartley's.
Do Not Write Direct To— 2. 0 I N.5. W
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Work Out Your Maths Problems

(Continued from Page 29)

(a) The same quantity way be added
to each side of an equation.
The same quantity may be sub-
tracted from each side of an equa-
tion,
Each side of an
multiptied by Lhe
Each side of the equalion may be
divided by the same number, with-
ot altering the equalily in any way.
These four rules can be really
summarised (o one Tule: Whatever

In dome to ome side of the equation

must be done Lo the other If the

identity is lo hold true.

Furthermore, {ertms can be trans-
posed from one side of Lhe equation
to another, providing the sign i3
changed.

The main idea wlth equations is to
transpose all Lnknown terms to the
left-hand side, placing the remainder
on the right-hand side. Then, by col-
lecting the lerms and dividing through-
out. by the coefficlent of the unknown

(br

e equation can be
same UMb

)

quantity, its valuc may usually be de-
termined.
40a - 10 = 15a+4 90
40a - 10 - 152 =90
40a - 15a, =30 + 10
25a - 100
a =4

A single equation s ouly capable of
complete solution when it ¢ontains only
one unknown quantity. Where two un-
known quantities are involved, (wo sep-
arate cquations are necessary for a solu-
tion.. With three unknowns, three basic
cquations are nccessary, and 5o on.

FRACTIONAL QUANTITIES

The remaining point to be covered with
equations is the case where fractional
forms are involyed. Here all the frac-
tions must be cleared by multiplying all
lerms on both sides of the equation by
the TLCM of all the denomineoss, as
shown in the following example:—

X X X o Ll
Te3 =33

LCM equals 24, so multiply by 24.

6x48x = 3x 4132

1ix =132
x w12
SOLVING FORMULAE
Now that we bave some iden of

simple equalions, we can apply this
knowledge to the solving of formuia.
which is usually soine law pertaining to
® scientific relationship and expressed
a5 ap equalion by means of symbols and
Jelters, dsc.

No doubt every reader is {amiliar with

RADIO AND HOBBIES FOR DECEMBER,

Ohus Taw and probably uses it iime
and_thme again withoul realising that
solving @n equation every
ing agail to Lhe formula E
R, it will be noticed that one sym-
Dol 1s on the Jelt (known as ibe sub-
jecl of the formular. whilst the re-
mainder are placed on the right,

Now, any formule can be rearcanged
50 as Lo make any of the other symbols
the subject, and thls is accomplished by
using the rules of equatlons mentioned
earlier. 1In ine above formma, R could
be made the subject by simply dividing
both sides by L This would then give

=

e

Thn cancels lo B = 1

1. Similarly, T cnuld o " obe
rained ¢ dividing boih sides by R from
which 1 equals E + R. Simple enough,
isn't 1t?

Should you still be hazy on any of
these polnls briefly reviewed here, then
we suggest you dig out your old school
algebra book and do & little revision un-
W you are qulle sure of yoursell on
these subjects

SOME TRIGONOMETRY

Trigonometyy is often looked upon as
thar branch of nathematics by which
sides and .angles of triangles are cal-
culated. However, its maln utility does
not end here. ‘since it forms a basis for
more advanced mathematics. Without
some idea of the subject it is very dif-
ficult for the reader to comprehend fully
such terms as power factor. phase angle,
fead, 1gR. in-phase, and so on.

Ab (his stage we need only mention
certain basic aspects of the sublect.
leaying thy fluer points to be covered
as we reach them i lxler study of al-
ternating eurrents

#or those who

may have fergollen
their school work, the following remarks
will be helpful.  An angle is formed
whou two lines meel at a paint, If four
equal angles are formed when two lines
intersect. then the angles are called
right angles, or angles of 90 degrees, An
acute angle is one less than a right
angle, whilst an ubtuse angle is greater
than a right angle

Should it be necessary to cxtend our
conception of anzles hevond that ahove
such as when a sine cirve is depicted
the angle is thought as being generatrd
by a lne which starts from a certain

RADIO THEORY

position revolying about a fixed point
SAl St stups ot its Aual positlon.

If the angle is genernted in the clock-
wise dircelion, i b known as & nega
angle! if in the counter-clockwise Sirees
Lion. is known as a posilive angle. These
points are ilustrated in Gig. 1.

In addition, the following basic prin-
ciples of a right-angle triangle showld
by wideysicod.  Every plane triangle hes
three sidts and three angles, and the
sum of these three angles always equals
180 degrees. Thus. if one angle is a
1ight angle, or B0 degrees, then the sum
of the remaining two must also equal
90 degrees.

In a vght-angled triangle, the side
opposite the right angle is known as
the hypotenuse. With respect to either
remaining angle the two remaining sides
are lhe adjacent and opposite Tespecs
tively, depending on which of the two
remalning angles is being considered,

TRIGONOMETRIC RATIOS

Now, in 8 right-angle triangle (see fig.
2), there are cerlain trigonometric ratios
which are very important and should be
memorised. Consider the angle A, 50
that the side BC becomes the opposite
side, whilst AR is the adjacent side.
Natirally, AC js the hypotenuse, since
it is opposite the righi angle B. In
such & triangle,

opposite slda
hypotenuse

Cosine A m Adjacent side
ypotenuse

opposite side

agiacenf 31de

These Lhree ratios are usually written,
i and should
ratio of any
acute augle can be instantly found, Ir-
respective ol its position
Naturally. ir the angle C were being
considered. then AB would become the
opposile side and BC (he adjacent side.
S0 for practice write down the three
ratios of this angle
There are three other ratios, but, as
these are not used so {requently in prac-
tical work, we will nol worry about
them at
As you will

Sine Ae

Tangent A

this junciure
we have eovered a

sec,

be doing well to cover all the ground.
Nex, month we propose lo summarise
the articles to dale so that we may
launch ioto a discussion of anemarmg
currents in the new year.

PHOTO-SENSITIZED METALS

The Lockheed Aireraft Corporation
have stated thet a process for printing
blueprints _direct on io metals, devel-
Uped by Eastman Kodak, saves (nem

dollars on each aero model pro-
durcd Bv this Invention, which Is re-
ferred to as the Mette Transfer Film.
tngineering drawings can be printed
by projection or by contact on to the
metal, 50 enabling the lalier Lo be cut

1942

straight away in the template depart-
ment.  Drilling, punching, and Aling
can also be carried oul, stralght
the drawing, &' valuable time-saving
where new models are being developed,
The film is glied to the metal by a
lacquer, and the sensitised swface 1§
then ready to take any photo-image,
while, being malle, it ean be altered by
peneil,
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LATEST

Wireless Coils, Chnkes. and Trnmlnmurs and
E?)' To Make “Them; By Camm. 6/0 (post
Radio Operating, anahonn ‘and Answers. By
Nilson & Hornung. ' 1300 Questions and
Answers.  20/- (posk Dd)\

The Practical Wireless. Emyeln:ﬁncdla.
Camm. 13/3 (post J

06: pages.

By Py

Signal Training. Tustrated. 2/6

(post 3d).

Handbook for Wireless Operators:
Handbook, 1/5 (post 3d).

P.M.G.'s

The Catbode Ray
Tube ‘Al Work.

By John F. Rider.
The theory underiying
the functioning of the
cathode ray tube
oscillograph and its
accompanying clreunits
for practical applica-
tions are fully ex-
plalned in this book
338 pages. 24/- (post
1/-).

Practicnl Wireless Service Manual. Py F. J,
Camm. 288 pages. Illustrated, 10/6 (post
bd).

Dictionary of Radio and Television Terms.

By R. Stranger. 252 pages. /0 (posl Bd).
Television Receiving Equipment. By W. T,
Cocking, AM.LF.F, 207 pages. Ilustrated.

15/6 (post 7d).

Cathode Ray Oscillographs.
13/8 (post bd).

Electrical and Radio
Notes for Wireless
Uperatuvrs.

Alr Publication 1762,
issuéd, by the Air
Ministry. 246 pages.
Hundreds of diggrams.
‘This.  handhook Ia
being used extensively
by Army and Air
Force wireless opera-
tors, as 1t contains
in concige form the
Iundamental Tin-
ciples, the knowledze
of which 15 necessary
for the efficient
operation of radlo
receivers and transmitters. G6/3 (post 0d).

Admiralty Handbook of Wireless Telegraphy.
2 Vols, 18/3 (post 2/-),

Foundations of Wireless, By A, L, M. Sowerby,
M:Sc. 3rd Edition. Revised, 327 pages. 10/<
(post 6d).

Servicing Receivers By Means of Resislance
Measurements. By J. F. Rider. 203 pages.
94 llustrations, This volume born as a result
of a complete analysis of Radio Servicing
problems,  12/- (post 4d),

The Oscillator AL Work. By John F. Rider.
author of "The Cathode Ray Tube At Work,™
etc. | 243 pages. DMagrams. 16/- (post Rd).

Practical Radio Communication, By Nilson
and Hornung., 777 pages. 40/- (post 1/-}.

Ro#* BOOKS

wef selectiom -
oun extonsive stoek

“Australian

By J. Reyner.

Learning Morse, 16 poges.  10d (post 2d).
Official Radio Service Manual,
1037 ciroults. 12/6 (post 9d),” 1938 circuits,
12/6 (post Od). 1938 clreuits 12/6 (post pd),
C1040-41 r.-ircu!t-." 12/6 “(post .« Hd).

Wireless Tclcgmphy Nates for Students. By L

W. E. Crook. 2nd Edition.
trated. 12/6 (post Td).

{ Wirgles Direction Finding. By R. Keen, B.Eng.
drd Edition. 803 pages. Over 500 diagrams.
ol/= (post 1/4),

101 pages. Illus-

The NMeter At Work.
By John P, Rider.

An  elementary hook
in which will be found
how warious types of
electric meters. work—
how ‘each 15 used in
the fleld—how to get
the most JIrom the
meterg that you now
own, and what to
conslder In sselecting
new meters.. 152 pages.
12/- (post Bd).

Audel’s New Radioman’s Guide, This book Is
writien by an engineering expert and presents
a thorough explanation of Important phases
of Radio,” Electricity, and Sound. By E.
Anderson. 755 pages. Hundreds of dingmms.
28/= (post 1/-).

Modern Radio Servicing. A practical text on
the theory, construction. and use of modern
radio service equipment, and the rapid and
systematic methods of radio servieing in_all
Its ‘brancnes By Alfred A, Ghirardl, E.E.
1300 pages. Iilustrations. 45/- (post L),

Elementary Mathematics for Wireless Opera-
tors, By W. E. Crook. 62 pages. Illustrated.
h/6 (post 3d).

Yacuum Tube Yolimeters. By J. F. Rider.
179 pages. INustrated. 16/- (post 9d),

How To Muake Good Recordings, 128 pages.

Fully illustrated, 12/6 (post 4d).

Rudio Upkeep and Repairs for Amaleurs, By
T. Witts. 215 pages. 136 diagrams. 10/0

f|:msl od):

Radie Laboratory

Scroggle, B.8¢.,, AMLE.E.

dingrams. 23/- (post 10d).

Rudio Simply Explained. By J. Clarricoats.
44 pages. 24 diagrams. 10d (post 2d).

Morse Indicator. The Rotor Tutor, Morse
Code, Self-Instructor, and Practice Board.
(Revolving Cardboard Dise.) 2/- (post 2d).

The Cathode Ray Tube and Its Applications.
By G. Parr. Late of Radio Division, The
Edison Swan Electrie Co. 180 pages. 80 illus-
trations, 2nd Edition. 1841, 24/6 (post 10d).

Wireless And How It Works. A First Book
for the Services, 56 pages. 15 diagrams, 1/
(post 8d).

Audel's New Eleciric Science Dictionary. By
Frank Duncan Graham,. Defiling over nine
thousand words, terms, and phrases used in

Handboolk, By M. G,
384 pages. 211

theoretical and applied electricity. 525 pages.
14/- (post Gd).

Simpliled Filter Design. 64 pages. By J,
Ernest  Smith, Central Office Engineering

Laboratory, R.C.A. Communications Ine, 13/6
(post 4d).

The Mathematics of Wireless. By R. Stranger,
215 pages. 9/6 (post 6d). i

Automatioc  Record Changes and Recorders.
By John F. Rider. 1730 pages. 1941, 48/
(post - 1/8).

Signalling Handbook. 128 pages. 27 diagrams,
2/6 {(post 3d).

The Radio Manual. By G, Sterling. 1120 pages.
Illustrated. Latest edition. B51/- (post 1/-).

Frequency
Modulation.

By .J. PF. Rider. This
subject iz becoming
more and more im-
portant with the
advent of more f-m
stations, This book
explains the trans-
mission and reception
of f-m signals and
discusees the principles
that you must know
5 in order to service the
Bﬂg recelvers. 142 pages.
12/ (post 6d).

Y HOD
‘wﬁ“‘“‘“ i

JOHNK £ RIDER

Radio Troubleshooters’ Handbook. By A. A,
Ghirardi., 700 pages. New 1941 BEdition. 30/-
(post 1/8).

Radio Physics Course. An elnmenl-ar,v text-
book on electricity and radlo. By Alfred A.
Ghirardl. A book no technical s.udem. 5ot
bitllder. experimenter, or service man can
afford to be without. 974 pages. 508 1llus=-
trations. 435/- (post 1/4).

Servicing Superheterodynes,
308 pages. 8/- (post Gd).

Ry J. F. Rider,

Servicing By SRignal
Tracing.

By John F. Rider,
author of **The
Cathode ‘Ray. Tube
At Work," “‘Servicing
S 1u p erheterodynes,’”
and other books for
the Radio, Service
Industry, 360 pages.
Hundreds of dia-
grams, Signal Trac-
ing founded upon
the signal itsell’ is
the most fundamental
Method of Trouble-
shooting ever devised.
24/~ (post 10d}).

Modern Radio Communiecation, Manual of
modern theory and practice. By J, H. Reyner,
B.Sc. Vol 1. 343 pages. Many illustrations.
12/3 (post Gd):

The Amnateur Radio Handbook. 2nd REdition.
323 pages. Diggrams. Publlshed by the
Ingorporated - Society of Radio Engineers,
Great Pritain, 7/- (post *nl;.

Definitions and Formulae for Studenis of
Radio Engineering. By A, T. Starr. 35 pages.
Illustrated. 10d (post 1d).

Fundamentals of Vacuum Tubes.
Eastman, M.S. 2nd Edition, 1941, 583 pages.
Fully: illustrated. Discusses at length the
FTJ;‘CWM 1ypes of yacuum tubes. §8/- (post
/23,

Automatic Frequency Control Systems, By
John F. Rider, author of “The Cathode Ray
Tube At Work,' “Servicing Superheterodynes,’
ete. 142 pages. 897 diagrams, 10/- (post 4d).

By CAY

ANGUS & ROBERTSON LTD., 89 Castlereagh Street, Sydney
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Recently, for use in our own
workroom, we had occasion
to build up a universal loud-
speaker unit. Such a unit
is an invaluable asset in any
service -establishment and
we considered that our
readers engaged in this
type of work might be
interested in an article on
the subject.

AS the name implies, a univer-
sal loudspeaker is a speaker
system which is so arranged that
it can quickly be adapted to the
needs of different receivers.

Servicemen know only too well the
variety of speakers and speaker con-
nections which one comes across in the
course of a day's work, the many differ-
ent combinations of field coil and load
impedance, both for Single and push-
pull output valves,

Receivers serviced in the home are
not the main worry in this respect,
since the speaker, with which the re-
ceiver was designed to operate, is always
available. The difficulty comes in con-
nection with receivers brought into the
sel'vice shop, and not accompanied by
the speaker,

To avoid the inconvenience and delay
incurred if the customer has to Ing in
the speaker as well, it is an advantage
to be able to service the receiver im-
mediately, only requesting the speaker
if it seems that this may be at fault,

Even if the original loudspeaker is
available, it is often an advantage to
be able to test thie receiver with one
whose characteristics are known.

SPEAKER REPAIRS

1f the speaker belonging to the re-
ceiver has to be repaired, it is not
necessary to wait for the latter before
proceeding with the job. The set can
simply be checked over at once, and
will be ready for delivery immediately
the repaired speaker comes to hand.

While it is true that one ean get along
with a few odd speakers, which may
have come to hand at one time or an-
other, sweating and unsweating leads
as necessary, it is equally true that ser-
vice wark is expedited and put on a
more satisfactory basis if one has the
means rapidly to sef up a speaker sys-
tem to suit exactly the requirements of
any receiver or amplifier which: may
come along. 3

In addition to the obvious conveni-
ence in handling, it is possible| to arrange
a permanent or semi-permanent com-
nection to the oubput meter, 8o that
the latter is brought into operation at
the flip of a switch, instead of having
to fuss around with prods or clips
underneath the receiver chassis,

CONSTRUCTION

e,

Figure I. The complete universal loudspeaker system.

Transformer, resistors, terminals

and controls are mounted in a discarded receiver chassis, to the top of which a

masonite panel has been fitted.
speaker is a IDin. permag.

Screwed to a wall, the unit looks quite neat,
Also shown are the four and five wire speaker cords,

The

fitted at one emd with regular speaker plugs and at the other with banana plugs,
which push into sockefs on the panel. Ve

A still further advantage is that the
speaker forming the basis of the sys-
tem may be mounted on a suitable
baffle board, In this way it is possible
to gain g much better idea of the per-
formance of the receiver itself than by
listening to a speaker of unknown pro-
perties lying around loose on the ser-
vice bench,

EXPERIMENTAL VALUE

For servicemen who build up receiv~
ers or amplifiers, a universal speaker
unit is especially valuable, since it be-
comes possible to measure operating
voltages and currents, and to note the
genera] performance under yarious con-
ditions of field resistance and load im-
pedance. With a versatile system, field
and load resistances can be changed
with the fiip of a switeh,

[

by W. N |
Williams |

o

e e ey

ittt

As an example, the loudspeaker unit
described in this article was used to
measure the vollages and currents of
the Standard receiver appearing else-
where in this issue.

The test prod was connected to B-
plus, and the! readings jotted down as
the field selector switch was moved from
one position to the next. The prod was
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then shifted to the screen of the con-
verter valve, and the readings noted as
the switch was rotated back through
the same settings,

The same procedure was followed for
the various other readings and, within
a very short space of time, we had g
complete set, of readings, covering four
different values of field coil, It was cer-
tainly a lot easier than arranging for
four different speakers to be made up,
and then plugging them in, one after
the other.

Test speakers systems vary greatly in
practice according to the requirements
of the particular service establishment,.

MANY VARIETIES

In a service establishment handling
a particular line of receivers only, there
may be sufficient standardisation to
allow all needs to be met by, say, two
or three ordinary speakers, mounted
above the bench on a baffle hoard, Two
or three speakers and a switch or so
might complete the outifif.

Such an installation, however, could
not justly: be fermed wuniversal, and
would scarcely be adequate for a ser-
viceman handling a variefy of receivers
and amplifiers,

While two or three selected speakers,
in conjunction with plugs and switches,
might cover the majority of receivers,
the whole would not be sufficiently ver-
satile to give the serviceman the con-
fidence of being able to handle anything
which might come along. d

Compromise values of field and load
are rather unsatisfactory in that there
is always the uncertainty as to how

(Continued on Nex{ Page)
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CONSTRUCTION

THIS UNIT SOLVES THE SPEAKER PROBLEM

Figure 2. The con-
trol o the left pro-
vides a selection of
fon values of feld,
in addifion to short
and  open-circuit;
thet ca the right a
selection of saven
load impedances,
which may be used
for single or push-
pull oulput. Bahealh
the conlrols ara fer

minals and  plugs
which  perr the
cables to be adspt-
-d for different ro-

ivars. On fop ars
o weice. ol com
fions and at the
the earth ter-
minal

much belter or how much w e re-

celver under test might pex[ol ™ on its

own speaker,

. What Is required in a universal
Toudsp wnit is () A meaus
“for arranging the corrcct or ap-
proximately correct, load for any
receiver or amplifier, with eliber
sinzte or push-punl outpul. i2)' A
means for similating any of the
standard values of field coil Tesisi-
ance likely to be met with, remem-
hering alsa the inductive properties
of the usual field. {3) A convenient
means for arranging Lhe cords tn
sult any speaker sockei wiring.

Al three of the above [unctions
should be independent of one another.
For our purpose, we can diseuss thew
separately

Consider first the matter of (he load
impedan.c.

LOAD IMPEDANCE

If one is coocerned merely in oblain-
ing sounds from the (est speaker. one
<can forget all about marching the load,
and simply provide a trausformer cap-
able of operating with either single or
push-pull output valves.

Any ordlnary oufput valve, with any
ordinary iransformer, and loudspeaker
will give some outpul—bui the per-
formance may be good or bad. depend-
ing on haw neer the matohing happens
to be, fo the proper figure

In practice, there are so many differ-
ent outpui valves, requiring so many
different values of load impedance,
that a single, straightforward outpul
transformer will not provide even an
approximately correct load for them
all

Some loudspeaker systems we have
seen and used have incorporated several
diffierent put  transformers, used in
conjunction with a single speaker. By
an arrangement of switches. it was pos-
sible to select (he most suitable trans-
former for the particular receiver or
amplifier under test,
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The maln drawbaek in this scheme
is that so many different transformers

for single and push-pull output. Even
helf a dozen fransformers become a
bullcy and costly business

Nevertheless, & mulliplicity of output
{ransformers sullable arranged, is cap-
able of giving excellent results. Ser-
vicemen normally have on hand quite
& number of bnrned-nut loudspeaker
input transformers, and these can be
adapted for the purpose by fitling with

.a variely of replacement speaker wind-

ings.
RATIOS INDEFINITE

The main difficulty in this connec-
tion is that such replacement windings
we often an mNknown quamity, and
lhere s a chance that the load im-
pedauces may nol work out as intend-
ed. The Implication of this latter state-
ment Wil become clear in the light of
the discussion to follow

IL scems that the

ldea] seheme s

to have n single output transformer,
with a multipliclty of Lappings. so that
any desired load impedance can be pre-
senled to the output valves.

At Lhis stage. it might be as well to
devcre g Titlle space 1o discuss the fun
tion of an output transtormer.

OUTPUT TRANSFORMER
you know, the nsual loudspeaker
translertuer is a transtormer having two
windiugs. The larger winding, the prim-
ary, colmects in {he plate circuit of rhe
output valves; tne smaller winding, the
seccndary, feeds the voie coil of the
loudspeaker.
Loudspeaker transformers are usu-
ally—but not necessarlly—maunted on
the frame of the speaker, generally
being regarded as part and pareel of I,

The function of an owrput trans-
former is not to present g load lmped-
ance in itself. Hather, its real
tion Is as a matehing device, (ransform=
ing the very low load impedance pre-
sem(‘d by the voice coil of the loud-
speak an apparent value equal to
that lequlred for efficient working of
the output valve,

Let us see how this comes about.

Begln by imagining a perfect tran:
former cone which has infioite induet-

anee in’ lhe windings, zcro capacitance

acrass them, zero d-c resislance and
perfect coupling,  Assume  that the
perfrcl. transformer has the same num-
ber of ctwms ou powh primary and

secondary- that is,

LOAD REFLECTED

¢ We were to conuect a resitive
of say 10000 ohms aeross one
winding, we would tind, assuming that
we had che means of testing it that
precisely the same load was reflected
Retass the ofher winding.

In oflier words, transformers have the
property of reficcting a load from one
winding to the olher. In 5 perfeel 1:1
transformer, the cennection of any
1esistive load across one winding would
be reflected as a similar load across
the ollier,

turng ration of 1:

Note that this has nothing whatever

(Continued on Page 38

*

The heart
universal
Ioudspesker wnit is
this special tapped
oulput  transiormar
made by the Rofe
Company. The sec-
ondery has  saven
toppings  brought
out and connse
lion of the loud-
speaker voice coil
across differant sac-
tions of the secon-
dary couses different
loads to be refloclec
scross the primary
winding. The lales
is cenbro-tapped,

Figure 3.
of th
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MeRIT TEST
ELEMENT SHORTS

Y P

i &De T e 5 e
The No. | priority must be preserved on vital -~ help them in their important job of keeping
defence production, and to this end the il Australia's receivers in operation. '
and experience of the Paton organisation is  This testing equipment is of the same pre-
being devoted to produce equipment for our  cision, accuracy and quality that has earne
fighting forces. for “Palec” No. 1 priority of choice with
Although defence is—and must be—the No. technicians in all branches of the radio and
| priority, we pledge our endeavors, despite electrical indusiries: ; :
pr.cdur.:ﬂon aind material prob_‘.fsms‘ +o. main- MNN E‘-_ .LTE;EM"‘I Fi‘!{ lm;}
tain production of as much festing equipment %0 VICTORIA-STREET, ASHFIELD. ;

B, o5 possible for the civilian radio industry—to ‘Phone UAI960 and UAI973.

|

i
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CONSTRUCTION

SCHEMATIC CIRCUIT DIAGRAM O F THE UNIVERSAL LOUD SPEAKER

250

000 01, 3
50 250
250
250

200 mA CHOKE
D-C RES. 250 O

RESISTIVE LOAD

1
{
|
|
i
\

Figurs 4.
right the veri

sble output load.

to do with the d-c resistance of the
windings. It refers simply to the
resistive load which would be apparent
it an alternating voltage were applied
acroas elther winding and note taken
of the eurrent fowing,

In & transformer having an unegual
number of twns on primary and see-
ondary—that is, a turns ration of other
than 1:1—a resistive load connected
acrass one winding is not reflected s an
equal load 8cross the other, There ls
a definite relatlonship between the load
reflected and the turns ratio.

gtill considering a perfect transform-
er, it can be shown that the impedance
transformation ration is equal to the
squere of the turns ratio. Putting it
another way, the lurns ratio is equal to
the square 100t of the impedance trans-
formation ratio.

TYPICAL FIGURES

‘Thus, In a perfect Lransformer hav-
Ing a turns ratio prmary to secondary
of 2:1, the transformation ratic would
be the square of that, or 4:i.

A turns ration of 3:1 would mean an
{mpedance ratio of 8:1. Thus, a Te-
sistor of say 1000 ohms connected across
the primary would be reflected across
the secondary as an_apparent resistive
load of 8000 ohms. The converse would
be true.

A transformer may have either a
step-up or step-down ratio, but the
same rule holds, the transformation
ratio remalning equai to the square of
the twns ratlo, whether the latter (s
expressed s a Wwhole number or &
traction.

PASE THIRTY.SIX

v the slectrical circuit of thy univi
The portion of the
od im the fext.

ni
circuit lku-m de-d is for ra:
A simpler form of resistiva load v

To take a practical case. one may
have a loudspeaker wilh & voice coil
impedance of one ohm and be desirous
of feeding it from au output valve re-
quiring a load of 10,000 ohms for effi-
clent operation.

In this case, the transformation ratio
Qesired is obviously 10000:1, the prim-
ary presenting an apparent load of
10,000 ohms from one ohm load ecrass
the secondary.

the pre 1t

The section to the
istive output load,

the fiald circuit. that on the
the purpose of which is exe

alio ouilined.

tefs, may we repeat these statements:
1) An output Lransformer Is mot In-
tended In itself (o prosent a luad. It
funetions as a maiching device and the
real load Iy the voice coil of the speaker.
(2) A tranaformer can only correctly
be said lo be malched to a certaln
valve It 1L s understond that it Is to
be used In conjunclion with a speaker
having a certain veice coll Impedance.
(3) The d-c reslstance of a transformer
primary, as you would measure il on
o -

From
follows that the mms ratio wlll have
to be equal to the square root of 10.000.
That 18, the turns ratio requived will
be 100:

So you see that, as far as load im-
pedance is concerned, the all-important
constderation about an Output trans-
former is the turns ratlo.

For the sake of ihose readers. who
may be a litlle eonfused in these mat-

LIST OF PARTS

islded box or chassis (ses tert].

or Masonits panel [if re-
) Multitep input transformer [Rola).
2 single-bank 12 position switches.
I singla-pole double-thraw switch.
| :hoh 200 mA (d- slance 250 ohm .
2 250 ohm W.W, .esistors, 20 wath.
3 500 ohm W.W, reﬂsiurx 20 watt.
1

-
1000 ohm resistor, 50 watt (3 adjust
able lappings).

8 terminals.

5 Bamans plugs.

2 Knobs.

Acditions to Whis st will ke necessary
it provision sitiva load s

RADIO AND HOBBIES .FOR DECEMBER,

as no wilb Lhe
reflected load hinpedance.

TAPPED TRANSFORMER

Coming back to the unlversal loud-
speaker unit, It will be evident that
different values of load impedance can
be Teflected across Lhe primary winding
If & single loudspeaker is used, but pro-
vision made to vary the turns ratlo be-
iween primary and secondary.

Turms ratio can be varled stmply by
arrenging a_series of tappings on tha
windings. Theoretieally, at least, it s
immateria] whether the tappinga are
included on the primary or secondary
windIng, or both.

This far. we have considered a per-
fect transformer, bnt no such thing
exists. All bransiormers possess eharac-
teristics of inductanee, eapacitance, and
vesistance. These additional propertles
are inclined (o intcrfere with the simple
impedance matching function, wnicn
we have discussed,

1t the inductance Is too low, consid-
ered in conjunction with the Intended
value of vefircied load, the inductive
reaclance of the windings at lower fre-
quencies may be comparable to the re-

1942



flected lod reslstance (instead of being
very much higher). so that the net
parallel reactance becomes smell and
the efficiency 1s reduced al the freguen-
cies concernied,

The sale general effects may be-
come epparent on the higher frequen-
cles It the distributed capacitauces be-
come tco high. The d
the windings has the same Cttec
frequencies, and may be allowed for,

DESIGN FACTORS

In lhe design of an outpub trans-
former, he designer has to strike a
compromise in the number of urns, o
as to allow adequate juduetance with-
out excessive capacitence. He has
allow for d-c resistance, and to observe
requircmenis as regards the current
carrving capacity of the wire, and the
widow area of the core.

In a single-sided output transformer,
the designer has also to allow for the
effect of the current flowing ihrough
the primary, which jends to saturate
the core magnetically, and t duce
the inductance. The effect i normally
minimised by wTanging the core with
a butt joiut,

n & push-pull outpub_transforiner,
the d-c currents Lhrough the two halves
of the primery tend to eancel in their
effect on the core, and it becomes pos-
sible {0 inerleave the laminations with
some improvement In the geneval chat-
scteristics of the transformer.

UNIVERSAL TRANSFORMER

Ir a universal outpur wansformer is
to be used for cither single or push-
pull output—hence with balanced or
unbalanced d-¢ in the primary—it is
necessary to arrange n small bulc joint
in' the core, Although undesirable for
push-pull, the butt joint helps witl
siugfe-sided outpuc.

It one uses a large amount of good
auality iton, plenly of copper wire and
Sectionalised 'windings. it passible
to build up a very Fvcelient. ubiversal
output fransformer.  However, such
units ave cumbersome, and expensive,
and besides are aimost ont of the ques-
tion al the presen,

Approaching the matler of the de-
Eign of a universal Jondspeaker unit, we
talked over the whole matter with Mr.
Allen, of the Rola Company.

Mr. Allen pointed out that there were
mechanical and electrical advantages
in tappiog the sccondary rather than
the primary of a loudspeeker trans-
former. Finally, he volunteered to make
up a universal transformer On g Tegu-
Jar output transformer core. The finish-
ed job is iBustrated {11 these Puges,

EXCELLENT RESULTS

Considering the limifalions mention-
Lo have e$-
cellent electrical aharaclerislics, It s
inlended ro operate N conjunclion
with an 8in. or 10in. Rola speaker. with
2 voice coil impedance of 2.4 ohms.

Tt hes a core with a small butt joint
and a centre-iapped primary winding.

CONSTRUCTION

Wireless alone can
meet the exacting
needs of communication
for Mobile Units...

INSTANT » CONSTANT
CERTAIN

AUSTRALIAN-MADE

RADIOTRON

RADIO VALVES

Australian General Electric
Proprielary Ltd.,
SYDNEY, MELBOURNE, BRISBANE, . ~
ADELAIDE and HORART,

Amalgamated Wireless (A’sia.) Litd.

SYDNEY, MELBOURNE.

HOLDALL YU Mave-]
BUY ALLYOUCAN

CERTIFICATES |

The primary may be used for single

(Continued on Nexy Page)
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Advertisement of Amelgamated Wirsless Valve Co, Phy. Lid.
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CONSTRUCTION

UNDERNEATH VIEW OF THE

SPEAKER UNIT

Figure 5.
tfext, it was built up on a
with a noatly finithed masonile panel.

Here is an undarneath viaw of the loudspeaker unit,
iscarded -eceiver chassis, the lop of which was coversd
The varions valve holes ssem are covered by

As explained in the

the penel and are ol visible when the unit is screwed to the wall of fhe service shop.

(Continued from Previous Page)
output by using the two outer connes-
tions, For push-pull, the ccnure-tap is
natnrally required.

The secondary has a common lead
and seven tappings. Connecting the spe-
cified voice coil actoss the two outer-
most leads causes e load of 2500 chms

to be refiected across the outer termi-
nals of the primary.
Connecting the voice cofl betweer

common and the next tapping eauses
& Tefiected load of 5000 ohms aeross the
primary, Progressive alteration of the
conneclions increases the vefiected load
to 000 phms, 10,000 ohms, 14.000 ohus,
20,000 ohms, and finally 30,000 ohms,

These impedances were chosen alter
careful thoughl, and were cansidered to
be the most satisfactory compromise
between fthe variety of load impedances
deslred, and the mechanical simplicity
of the trausformer,

SUFFICIENT CHOICE

For all practical purposcs, the selee-
tion of load impedances is wide enough
to allow efficient operalion of aby ord-
inary oulpul valves As ialter of mter-
¢ be mentioned that (Le load

est, it o
Dpresented between the ceatre-lap of
the primary, and elther sde, wod e
one quarter of the figures tnenlioned
for the whole winding.

Reference to ihe circwit  diagran

shows that the varlous lond iinpedanoes
were selecied by a rotary
nectiog the voice coil acrcs: Vasious
portions of the secondary winding.
For those wha may wish to duplicate
this arrangement, we understand that
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the Rola Company will

load. By feeding the audio power to 3
resistive load, it is possible to measure
il more easily and accurately than
across a 10ad of other than a purely
resistive nature,

For ordinaty service work, provision
of resistive loaq for this yeason is
scarcely necessary, since very rarely does
a serviceman have occaslon to meas-
ure accuralely audio power output.

The main edveutage is that unneees-
¥ noise May be avoided in that re-

can be aligued in complee sil-
ence by simply switching over fo re-
sistive load. This is very helplul in
establishments where b or more ope-
rators are engaged in sligning Teceiv-
Tha'at the same time,

A further advantage is lhat receivers
doing @ test run at high output may
be left for considerable periods operat-
iug IDlo the Tesistive load, without both-
eritg_anybody. If fed with a constant
slgnal from a signal generator, and the
output coupled to an output meter. the
same scheme may be used to check for
mdmg troubles, it being necessary
rel lance at the meter occasion-
nll\ while engaged on other work.

PRIMARY OR SECONDARY
Reslstive loadlug may be connected
eftiter across the primary winding of the

sformer, or the secondary
winding, in direct suhstitution of the
voice coll
If connected across the primary

winding, the load hes to be egual in
value to the various selected impedance
values,

The parlicular advantage of having
the resistive load ecross the primary
is that the of the trans-

these transformers to order.

The details of the switching and ter-
minals will be discussed presently. in
connection with the general construc-
tion of Ihe unit.

Belore leaving the matfter of load
impedence, it may he a¢ well (o men-
tion the resistve load circuit, which
will be seen to be dotled in in the main
circuit diagram.

RESISTIVE LOAD

n studying the performance of audio
amplifiers, it is often hendy to be able
to change over to a resistive load, as
distinct from the reaclive load present-
ed by lhe average loudspeaker,

Al ordinary cutput valve rafings are
besed on the rather false, but unavoid-
able assumption of a pure resistive

former have less effect and the load
is more Dearly purely resistive fu char-
acter and more nearly equal to ihe
measured resistive value, excepl at the
extremes of the [requency renge, where
the parallel reactance of the (ranse
former primary becomes appreciable.

‘When the resistive load is connected
seross the primary it is Decessary
to diseonuect the voice coil from the
secondary,

Tu the type of unit here described,
it is simpler to have a Single resistive
load equal 10 the nominal impedence of
the voice coil and so arranged that it
can be substituted readily for it. The
Joad may be made up I[Tom a Diece of
fally substautial resistance wire or
even wound up from a length of copper
wire.

Figure 6. Here are
+he connectians for
the Rola tapped
autput translormer.
It you come 1o wir-
ing up ene of fhese
fransformers,  mahe

2500

e 7000

sure that you cou-
noct the wires in the

correcl order, When
the voice coil is
across the greatest
number of secondary
turss, the load im
pedance presented
by the ary s

14000

30000

COMMON
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The disadvantage of the scheme is
that the characteristics and losses of
the transformer are more apparent thau
with primary loadiug and the load de-
parts further from its purely resistive
character.

For ordinary service work. it is sug-
gested that provision be made for
stive loading on the secondary, since
its provision is such a simple matter,
necessitating a single vesistor &nd a
changeover switch.

ALTERNATIVE WIRING
The circuiy is drawn for the Taiher

more complicated primary loading,
which requires a large (apped lead re-

sistor, an extra bank on the main
selector switch and a chanseover
switch,

For secondary l0ading,
the dotted portion may be omitted
and lhe changeover swiich arranged
to bring inlo circuit either the loud-
speaker voice coil or the 23 ohm re-
sistance, which takes its plaec. Ser-
vicemen should have no difficuley in
figuring this out.

the whole of

Whether primary or secondary re
tive Ioading is employed, it is necessary
for the load to be able to dissipate
whatever fudio power is likely to be
fed to it. For ordinary work, a l0-watl
capacity would be ample, although for
amplifier work s rating of 20 watls
would have wider application.

FIELD CIRCUIT

The next matrer is in regard lo the
field coil arrangements. To simplily
matters, iv is desizable to provide a
separate supply for the fieid of the
test speaker or, better still, w0 use a
permanent maghet type which requires
no such provision, ~ With this prob-
lem out of the way, it is Lhen possible
{0 go ahead and arrange [nr circuits to
stimulate different field coils.

Probabiy the best meihod and that
depicted in the circuil diagram is to
use a single large filter choke in series
with & number of heavy-duty resistors,
the latter being selecled at will by suit-
able switching.

For the choke, it is sugeested that
penerous proporticns be
capable of carryiug

The
to be
vpes, capable of carrying
of current lxely io be
passed through them.

FIELD VALUES

for ordinary work. field coil values
ol 750 ohms, 1000 ohms, 1500 ohms, 2000
ohms, 2500 ohms and 7500 ohms are
required. To these can be added 500.
1260 and 5000 ohms, if [acilities allow.

Reference to Lhe circuic shows that
we used a twelve-position switch and
& series of heavy-duly Tesistors to pro-
vide all the abovemelitioned resistance
yalues and, in addition. 250 ohms, rep-
resenting i cloke on ifs Own, zern
otms and open-eireuit.

We were in the happy posilion that
{he construction of this unit had been
contemplated [or some time end the
resistors neeessary were to hand. Now-

The annual to
“Radio and Hobbies” is six
shillings or three shillings for a
period of six months. |f you 50
desire, you con send your sub-
scription direct to this office ot
60-70 Elizabeth-st., Sydney.
! The abavementianed rotes in-
clude postoge.

|
BT

ey, it Is next bo impossible to oblain

these particular resistors without a
priority

1t will be seen that the permissible
dissipation  for ‘any individual field

value’ works out at well over 20 Watls.
so that the unit is quile capable of
being used with almost any receiver
or amplifier likely to be met with.

A rating of 20 watts is scarcely ne-
cessary for the servicing of ordinary
receivers and servicemen may be able
o contrive some less ambitious nel-
work, using & number of smaller re-
sistors in series or in parallel Lo ob-
tain a satisfactory watlage raling.

The resistance of an ordinary filter

CONSTRUCTION

choke is usually aboul 150 or 200 ohms.
Two 300 ohm 5-walt resistors connected
in serics with the choke would carry
4p to 125 milliamps end be equivalent
0 & maximum rating of about 12 watts
at 750 onms. A still higher rating
would be obtained by using say three
200 ohin 5-watt Tesistors m series with
the choke,

ADDITIONAL RESISTORS

Thereafter, a series ol 250 ohms 5«
walt resistors would Taise the value to
1000, 1250 and 1500 ohms, Two Inr-
ther 500 ohm 5-watl resistors would
raise the value to 2000 and 2500 ohmd
al a meximum current capacity of 100
milliamps.

Two additional 2500 ohm  resistors
would give 5000 and 7500 ohms st a
eurrent capacity of 45 milliamps.  Al-
ternatively, for the 7500 ohm position,
Two ordinary 15000 ohm voltege divid-
rs in parallel would serve the pur-

)

se.

Even under the present conditions. a
serviceman with the aid of reslstors on
hand and additional small _resistors
bought, should, if he is at all fortun-

(Continued on Next Page)

Why

on

stake your
unknown or
rasistors?
[t's easy

reputation
doubunl

1o be sale—sure—
right.  Use only IRC Type
£ BT Insulated Metalized
Resistors — insulated  from
end to end—always depend-

able and definitely superior
E in such essential charncer-
istics as atability, low noise

level, low voliage co-eflicient,
Type BT, dw - - -_ 9d
Type BT, 2w .. .. .. 2/-
+ Wm-J.McLE

SADRURY_MOUSE. S5

BR E
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LLAN &CO. -

INSULATED Dletallizeq RESISTORS

mochanical  strength  and
moistuse  protection — and
branded at the [actory with
the resistance value. type.
colour-coding and the well-
known IRC trade mark,

IRC Resistors will insure you
against trouble and safe-
guard your reputation. They
Jor you,
you. They stay putl
Type BT, 1w - __
Type F, 3w

work ot againat

YORK €

TREET. SYDHLY,
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CONSTRUCTION

4
Pin

£
o)l

FIELD LoAD FIELD

Figure 7. For con-
nection fo the loud-
speaker unit, two
cords ware made up,
terminated at one
end by a four or
five pin plug and at
the other
banana plugs.
and output load con-
nections were coded
for ready identifica-
tion. In the event
of banane plugs and
sockets not  being
procurable, terminals
and speds connece
tors could ba
shitut

*

LOAD

{Continued from Previous Page)
ate, be able to arrange for a variety of
resistance values similating the most
popular field coils,

The main point to watch is the cur-
rent carrying capacity of fhe various
resistors used. 1t you ate o little dusty
on the mathematics dealing with w
tage and current, glance through the
Tecent articles on the subjeci by C. E.
Birchmeier.

OLD FIELD COILS

Another Idea, {f you cannot manage
to obtain sulble resistors, is to salvage
the field coils from |unked speakers on
hand and wire them up to a suitable
switehing arrangement.

By connecting various flelds in serles
and perallel, it is surprising how many
resistance values can be obtamed. es-
pecially with the aid of a few emall
resistors.

Reallsing the present shortage of the
ides] components for the purpose, we
can do no more than make these gen-
cral suggestions and leave it w the
ingenuity of the individual to solve the
problem es besy he cen with the ma-
terial] on hand.

There are one or two unsatlsactory
aspects about using artificial fields,
which, however, are not very serious.

The first is that the charactertistics
of the artificial field may not be simil-
lar to those of the field of the intended
Joudspeaker, with the result that the
hum level may be slightly higher or
lower. Without going into endless
elaboration, it is more or less umpos-
sible to avoid this.

The second point is that, with cer-
tain old type loudspeakers, hum Wwas
spparent, due to inadequate or un-
provided hum-bucking &rrangements in
the speaker itself. Thus, & receiver
which might be perfeotly sllent on the
test speaker may have 8 noticeable hum
when replaced in the cabinet,

This really amounts to o fault in the
original ‘oudspeaker and s no Tefection
on the properties of the test epeaker.

HUM BUCKING coiIL

In the construction of a universal
speaker unit, it is desirable to mount
the varfous components On oOr in some
metal hox or chassis, Which can them

PAGE FORTY

be returned to earth. If thig precau-
tion is hot taken, it is sometimes found
that audio instability results with some
receivers, due to the amount of wirlng
and the number of components &t &
high audio potential,

Falllng a metal box, 1t iz at least ne-
cessary to earth the framework of the
outpul trenstormer and of the Switches,
&e.

Not Wwanting to have & special metal
box made up, we conceived the idea of
mounting the components beneath a
discarded radio chessts, fitting the top
of it with a masonits or bakelite panel.
This could then be screwed to the wall
of the Workroom by means of the usual
fiange,

We nccordingly chose a chassis which
had few holes on the back and sldes,
and cut a sheet of masonite to be an
exact fit to the top, Suitable holes were
drilled In the flange at the beck, and
another plece af metal was bent up and
attached to the chassls to form a flange
at the front,

This permitted the nnit to be mount-
ed quite firmly to the wall In a vertical
position.

Two Eingle-bank 13-position switches
were then obtalned and mounted in
the positions seen In the photographs.
The “little_white location blobs were
made by first tightening the pointer
knobs on the shafts, making slight in-~
dentations In the panel, with the point
of a small drill, and then filling with
‘white paint.

If you have a lot of parts or

periodicals on hand that you

would like to sell, or to ex-
change for something else,
make use of the “Wanted To

Buy, Sell or Exchonge” column

on page 60 of each issue. The

charge is small—9d per line for
a minimum of three lines.

The knob on the left selects the fleld
recistances, that on the right the load
impedsnoe:

T between the two control knobs is
a toggle swiich, which can be wired. to
select elther loudspeaker o resistive

loading. This Matter has already been
diséussed at some length.

The fleld terminals were brought cut
to two banana plugs, and also to two
terminals connected directly to the re-
spective banans plugs.

For the connection to the primary
of the output transformer, {nere are
thrce plugs bridged across to three ter-
minals.

For connecijon to the recelver, two
cords were made up, one having five
wires, and tenninating in z 5-pm plug,
the other with four wires and a 4-pin
plug.

Different colored wires were used, so
that the individual leads could readily
be recognised, and, to the remote ends,
banana plugs were attached. It is only
a Matter of seconds to plug the various
wires in to suit any individual recciver
or amplifier,

srminals are available for the
connection of a voltmeter or output
meter, or for connection to a receiver
heving loose wires in place of the usual
speaker socket,

EXTERNAL LOAD

Further, by switching to resistive load
and rotating the load switch to a
blank position, it would be possible to
connect an external resistive load across
the vacant rerminals.

For single output, the whole of the
transformer primary is utilised, tile
eentre tap being ignored. For push-pull,
the centre-tap is naturally requived.

At the top of the unit are two plugs
and two terminals for connection to the
volce coil of the speaker. Once again,

e duplication of outlets provides for
possible additional connections,  The
terminal seen &t the side of the unit
is the earth terminal,

Some difficulty may be encountered
in obtaining 12-position switches, If 8o,
flve or six position switches would have
to be employed, eliminating the load or
fleld resistances considered least neces-
sary,

In fiting the terminels and banana
plugs, some careful thought is neces-
s8Iy to permit proper mounting withoug
danger of shorting to the earthed chas-
sis. However, this is a matter for care
and planning.

You mey find difficulty in obtaining
spring terminals and banana. plugs, bnt
the same general scheme can be worked
with any ordinary terminsls, fitting tha
speaker cords with phone bips or spade
connectors, as required,

SWITCH POSITIONS

Do not try to Tely on your memory for
the various positions of the selcctor
switches, You will waste your own time
and, sooner or later, make a mistake.
The values may be marked directly on
the panel or on a card fastened to it,

We adopted the latter sclieme, neatly
drawing out & Miniature of the panel,
and marking in the various switch posi-
tions. TDis was covered by a scrap of
clear celluloid, and bolted to the panel
with four nickel-plated bolts.

Altogether, the general effect
quite pleasing.

Por the spesker itself, we chose &
10in. permag. type. The 8in. variety

(Conttrued on Page 56}
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ALVING ACCUMULATORS-- IMPLE METHOD

is a common and

annoying

experience that lead

accumulafors which are only intermittently in use for laboratory
or experimental work gradually lose their capacity and their
ability to hold a charge. This is due in nearly all cases to
the sulphating of the negative plates, which takes place if
the cells are allowed to stand idle for lengthy periods.

T does not seem to be generally

realised, however, that there
exists an exfremely simple
method by means of which even
very badly sulphated aCCl\mll]a-
tors can be restored to practically
their original capacities,

This mefhed. which was originated
by Bennelt and Cole many years ago
(Transactions of the American Eiec-
trochemical Bociety, 1912, 21,°303), con-
sists merely in replacing the sulphuric
acid electrolyte by a solution of sodium
sulphate, giving a long charge in the
ordlnary manner, and then washing out
with distilled water and Alling with
fresh acid. N

The results of® ihis treatment are
remarkably good, as is shown by the
following test carried out by the pre-
sent author.

Eight two-volf accumulafors of a
very well-known make were selected
for testing out the method. They had
glven good service over a period of
about eix years, but owing to irregu-
lar cherging, they had eventually be-

come badly sulphated and were al-
most useless
The cells. the mutti-

which were of

plate celluioid-cased typed. had orie-
inally a capacity of 30 ampere-hours
(A,

LOW CAPACITY

The accumulatars were first chareed

in the ordinary way ab 2 ampe. for
25 hours, They Were then put on
continuous discharge at 0.5 amp.. and

their uselul life was considered enied
when the voltage on discharge) fell

to 180 volls.
: measured in  thls
way, W
Accumulalor No, 1, 4!

ampem hou“s

No. 2, 45 ah.; No. 4, 6

ﬂh No. 5, 55 ah.: NO 7 553h No.
5.

1; is seen that in most cases the
capaciiies Were only about & SiXth of
the original yalues.

The cells were then emptied. washed
oub twice with disrilled water, fifled
with a 20 Der cent. solution of sodium
sulphate (200 grams of crystailine sall
Na2604.10H20 per lllre) and charged
at  two amps. for 50 howss. The so-
lutfon may be made by using commer-
clal Glauber's salts at the rate of doz.
of distilled wate
were agein  emptied,
washed out twice with austilled water,
filled with sulphuric seld of specific
gravity 175, and their capacities mea-
sured in exactly the same way as
before. .
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The new values werei—
Arcumulator No, 1. capacity 20 ahi
; No. 3,29 ah; No. 4, 29 ah;
, 28 al: No. 6, 29 ah; No. 7, 20 sh;
9 ah. It is seen from these
results that a most remarkable im-
provement in the capacities of the ac-
cumuiators liad been brovght about,
the new values not being very dif-
fereny from the original rating.

To test whether Lhis improvement
would be mainlained on subsequent
rdinary use, the discharged cells we
now recharged at 2 amps, for 25 hours
end the cepaeities again measured.

MUCH IMPROVED
The results given below show that
the  improvement substantial

maintained.  Accumulator No. 1, 28 al
No. 2,26 ali; No. 3. 23 ah; No. 4. 27 ah;
Ko, 5. 27 ah; No. 6, 29 ah; No. 7, 29 ah;
o, 8, 28 ah.

The
ulfect

treaiment does not seem to
the cells disadvantageously In
v way, and Lhere was no undue
shedding of active material,

The mechanism of the regenerstion

appears roughly as follows:
When a lend accumuln:or Is allowed
to stand for long periods In the dis~
charged state. the fine particies of
lead sulphate on the cathode tend to
dissolve in the electrolyte and repreci-
pitate as Jarger and more insoluble
crystals on the electrode.

L this form the lead sulphate pre-
sents a relatively much smaller sur-
face area, and is not readily reduced
back to lcad by cathodlc hydrogen
when the cell ig recharged.

The capeelty of the accumulator is
then very much lowered, and we have
the phenomene assoclated with Sul-
phating.

LEAD REDEPOSITED

On charging with a_codium sulphate
lectrolyte, however. the liquid In the
vicinity of the cathode hecomes alka-
lLne owing to the discharge of hydro
gen ions, and the lead sulphate dis-
solves, the lead being fhen subsequent-
1¥ deposited on the elcctrode in a finely
divided form. and the cell is restored
o its origlnal condition,

Naturally, the treatment will not be
effcclive n Lhe case where (ne plates
are in a statc of disinlegration, How-
ever, iy is efiective tor accumulalors
rendered useless by severe sulphation.
The eells so treated are skl quite
satsfactory afler a perfod of six
months.

The merits of the regeneration treat-
ment seem 10 be such thay it shouid
be widely known among electrical ex-

perimenters as it is extremely simpie
‘as opposed lo verious methods of
chemicai regeneration proposed from

lime to ‘time). and it serves to restore
to ueeful life many accumulators
which would otherwise be discarded—
Probably a sericus matter in  these
dayx of shortage,

CAMOUFLAGE IS VITAL IN MODERN WAR

(Continued
painted with lighter greys; in facl, the
“strouger” the sun, the “weaker’ the
colors.

Tt has been revealed ihat ihe two
German  warships, Gnelscnau  ang

Scharnhorst, while iying in Brest Har-
bor and under repair, were covered with
camouflape  netting, presumably  ar-
ranged so as not to interfere or re-
strict the movement of ihe workmen,
and at the same time rendering them
less comspicuous.  Attempts were also
made fo break op the general outline
of the hulls with false structures. All
this is apparent from au serial photo-
graph of the docks.

Aerodromes are quite_difficult to hide
on account of their large, regularly-
shapsd hangars, concrete runways, and
the motley of buildings that are neces-
sary. Even so, it was not unknown in
the days when camouflage was frst gen-
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trom Page 7}

cratly introduced, for a pilot being un-
able to locate his “home” station due
to_the lack of conspicuous detail,

Track marks show up well from the
air, and the most cunningly-hidden sec-
tlon may be revealed by omitting to
take this faclor into account. A num-
ber of well-defined paths caused by cars,
lorries, d&c., converging upon one point,
even if this is so well camoufisged as
to be indistinguishable, Indicate to the
cnemy a possible spot of interest and
attention,

In general, it ean be said that camou-
fiage of » very high order is necessary
lo deceive the aerial camera. and so
it is foolish Lo rely on it too much for
proteetion. On the other hand, it is
extremely necessary in  warthue, tu-
valuable in fact, but It must be intelli-

. gently applied and not consist of a few
haphnzard coats of “green and brown”

PAGE FORTY.ONE



RADIO THEORY

Mr. L. B. GRAHAM
Principal of the A. R. COLLEGE

HE  essential  requirement

which must be in evidence
before a valve can generate oscil-
lation is that a pulse of voltage
applied to the grid of the valve
must produce a corresponding
cbange of current in the plale
cireuit; this change in plate cur-
rent must develop u vollage in
the plate circuit, and & portion of
this voltage must then be fed
back in appropriate phase to the
grid of the valve,

When the pulse of voltage reaches.the
grid, it produces another voltage in the
plate circuit, which is applied back to
ihe grid once more—and so the action
goes on over and over again

'CRYSTAL CONTROL
OF OSCILLATORS

{Part 2}

As was pointed out in the last issue, the main application of
quartz crystals is to control the frequency generated by a
radio valve acting as an oscillator. Before we see the way in
which the crystal is connected to the radio valve to exert this
control, we will examine the principle of operation of a very
simple type of valve oscillator, which does not employ a crystal.

as m Luncd-plate, tuned-grid oscillator,
is illustraled in Figure I. It will be
seen here that the valve is set up in
a cireult which looks cxactly like an
ordinary amplificr. The valve has a
tuned circuit connecled to its grid and
another tuned circuit to its plate,

AL frst appearance there seems (o
e no means by which any sigbat volt-
ages in he plate circuit could find
their way back iuto the grid cireuit
However, in all triode valves, the grid
and plate are conductors aud are sep-
arted from one anuther by only a smail
space.

G-P CAPACITANCE

‘This means thal (here is a certain
amount. of capacitance existing inside
the valve belween the plate and grid,
and radio frequency signals can be fed
through this capacilance from iLhe plate
cireuit back into the grd cireuit

In a tuned-plate tuned-grid oscillator
{TPTG for short), the plate and grid
circuils are arranged to resonate ab
approximately the same freguency.

The application of the plate volt-
age sets up a weak damped oscillation

One simple type of oscillabor, known in the tuned plaie circuit which s
CAPACITY —_——
INSIDE VALVE
Ny
L
4
R-F
QUT PUT]
=
.
B- B8+
Figure 1. The essential circuil of o luned-plate luned-grid oscillstor. In the cose of

» triode valve, energy is fed back from the plate to the grid circuil by way of the

grideplate capacilanco within the tube.
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Compara Hthis with figurs 3.

transterred o the tined grid cireuit
thiough the grid-plate crpacitance
This, in twm, injtiates a corresponding
change in ihg Plale current, and, since
the phase 14auunsmp happens to be
suitable aod the plate and grid circuits
are resonated at approximately the same
frequency. the twn oscillations rapidly
reinforce one anof her.

The oscillatory voltage rapidly butlds
up 10 a peak vulue limited by the valve
and circuit constants and thereafter the
valve continues 10 generate osclilations
al a constant ampiitude and at a fre-
quency delermined by the circuit con-
Sants.

USE OF CRYSTAL

1L was explained earlier that, if 8
pulse of vollage is applied to a quartz
erystal, the erystal will change its di-
mensions and then, in changing back
again fo its original tbickness, will gen-
erate auother pulse of voliage of oppo-
site phase,

In other words, the crystal acts fn
e same manner as a tuned ecireuit.
I actual fact, jt behaves in exactly the
same way as b type of tuned cireuit
illustrated in Figure 2.

The crystal itself possesses the equiv-
alent properties of & capacitance, in-
ductshce and resisiance all connected
in series. 'The capacilance belween the
two mietal plates of the crystal holder
and Ihe wiring of the circuit acts like
auother eondenser shimfed across the
ervslal.  In other words, the crystal
Tas the essential properties of a {uned
cireuil

The friction of a ervstal is very small
indeed. and the equivalent resistance of
the tuned circuit vepresented hy the
crystal 15 very small.  Hence, the te-
sonant. cireuit is an extremely efficient
one.

CRYSTAL OSCILLATOR

If we substilule the crystal In s
halder for lhe Luned grid circuit of
. we will Liave a cirenit some-
we 4. The action of this
clly Lhe same as that pre-
vionsly explained for Figure 2

As s00n s the plale current is ap-
plied. a pulse of voltage [rom the plate
current. of the valve passes bnck tbrough
the cepacitance between plate and grid
ioto the grid circuit. and makes Lhe
crystal expand -or contract.  As the
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crystal resumes lts origlnal
it develops an opposite pulse of volt-
age which jg applied Lo the grid. and
which produces another change in the
Plate current.

This change in plate current devel-
ops a voltage change in the tuned cir-
cuits, passes back through the capacity
between plate and grid. and makes the
crystal continue to vibrate over and
over again. so that the valve gener-
ates a steady {reqUency.

PLATE CIRCUIT
The ery will
vibrate effec

ouly continue to
> pulscs reaching
uir arrive approxi-
in tme With its own natural
vibration and consequently,
before oscillation can oceur, it s ne-
cessary that the tunéd circuit con-
nected to the piate of a valve, be tuncd
to approximaleiy the same freguency

Figure 1.
sential circuit of a
simple crystal oscil-
lator.  Note that

C the crystal replaces
the coit and con-

densar im figure 1.

As ex-
the art-
icle, a quarts crystal
hes all The apparent
properlies of a lun-
ed circuit — induc.
tance, capacitance
and resistance. The
parallel capacitance
shown is that of Ihe
crystel holder,

_______ll______!

as 's matural resonant fre-

In practice, the taned circuit con-
nected to the plate is tuned to a fre-
quency o little higher than the natural
frequency of the crystal, asy this as-
sures continued and stabfe osciljation.

As Inng as the “temperature of the
crystal is mainiained within reasonably
canstant limits, the crystal will vibrate
at @ very constant frequency, and
therefore the frequency of osclilation
generated by the valve will be cxtretmely
stable,

ALTERNATIVE CIRCUITS

There are various other methods tn
which the crystal can be connected to
the valve to control the frequency of
oscillation.  The circuit shown in
Figure 3 is, however, arie of the simplest.
and is the one which fs very frequent
used.  Some of the ofher circuits have
specml advantages, but space does not

of them being described in
Getall.

For the successful operation of e
crysta) controlled oscillator, it is De-

cessary that there be some capacitance
between the plate and grid of the valve
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CAPACITY
INSIDE VALVE |
Nk

R-F
BUTPUTY

when a cireuir,
is employed

Tf a pentode valve is used in place
of the triode, theu the shielding effect
of the screen and Suppressor grids may
reduce the capacitance boiween piate
and contro grid to such an extent that
oscillation will mot occur. In this
ase. it Is somelimes necossary to add
a very small condenser helween the
plate and control grid of the tube.

To prevent the crystal from becom-
g heated by the current . flowing
Lhrough it, if s necessary io Lmit the

as shown in Figure 3,

voltage applied to the osclllator valve
to a fally low value. In practics,
the vollage seldom exceeds 500 volts,
and in most cases 1t ls a good deal
lower than this.

This means that the strength of the
signals generated by the oscillator
valve ls not very great, and eonse-
queptly, the signals taken from the
wined plate eircuit of the ascillator
usually have to be amplified through &
number of amplifying valves before they
are strong enough to be applied to the
transmitling aerial.

THE R. & H. 42/43

(Continued

Tt you did not align the I-F trans-
formers beforehand, these may be care-
Iuily checked. No matter how carefully
they are aligned before leaving the fac-
tory, it is jnevitable that the seiting
will be affected o some extent by the
exterior connections.

With a pencil, tecord carelully the
seitings of the various trimuers nr iron
cores, whichever Lhe ease mey be. Re-
move the aerial and very carafully tune
in a signal which 1s weak enough to
require the volume control to be turned
well up to hear it.

If the signal ls 100 strong, the AVC
will mask the effcct of the adjusiments.
Ir you have Lhe signal tno loud, it wili
be difficult (o note slight changes in
level as you adjust the trimmers.

try the effrct
. taklng par-

Cne by one. carefully
of adjusting the trimmer:
ticular note jusy how you turn them
and in what direclion. = Slight adjust-
ments one way or the other may bring
dbout a narked increase in (he signal
level.

During these adinstments, do not
touch the dial setting. If you And that
vou have lo change Lhe seltings of the
frimmers to any great exlent, it would
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STANDARD RECEIVER
from Page 27)

be as well to repeat the alignment pro-
cess of the trimmers and padder,

After this, the receiver should be
ready to fit inlo the cabinet. If it is
equipped with a good speaker, fitted tc
an adequate cabinet or baflle, the 42/42
Standard will perform in a manner
which will bring pleasure to the Quallty
fan.

ANOTHER JOB FOR THE
ELECTRIC EYE

To the “electric eye” has been given
the new task of determining the pro
lein content of wheat, mccording to &
report from the grain specialists of the
US Department. of Agriculture.

In making tests with the new appa-
ratus, the wheat is ground and she pro-
teins extracted by chemical means. By
he addition of other chemlcals the
glucenous proteins are brought into a
stable colloidal suspension. A beam of
light js locused on a standard tube
containing the suspension,

Part of the light is prevented from
passing through by the protein present.
Thus the amount of light that does
pass indicates the protein content. A
neariy automatic photometer equipped
with ‘an clectric eye or photo-call does
the measuring,
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TRADE REVIEW

RADE NOTES AND

RECEIVING VALVE

ADIOTRON valves have been, and

are being, used in very large cquan-
tities for the Fighting Services and the
output of the factory has been sufficient
not only to meet these and other essen-
tial requirements but also to give a
surplus for civilian distribution. Re-
leases of valves for civilian services are
given from time to time by the Direc-
torate of Radio and Signal Supplies, and
these valves are distributed to the trade
in accordance with a scheme approved
by the directorate.

At a time when imported valves have

' ceased to be available for civilian pur-

poses, it is indeed fortunate that the
Australian radio trade can obtain reason-
able quantities of valves for the main-
tenance of broadcast receivers from local
production. The quantities made avail-
able of certain valve types have been
approximately equal tg the demand so
that no serious shortage of these types
exists. In the case of most other types
it. is anticipated that the shortage will
be alleviated during the mnext ifew
months.

It i unlikely, however, that the total
supply of valves for civillan purposes
will equal the demand, so that emphasis
should be laid upon the necessity for

Statement by A.W. Valve Co.

using those valves which become avail-
able to the greatest possible advantage,
Radio mechanics are urged not to re-
place valves in receivers unless the re-
placement is necessary to maintain the
set in operation, Dealers are urged to
endeavor to ensure that valves are pur-
chased only against real need and not
to form a reserve stock against possible
future failure,

There is no necessity for anyone to
hoard valves at the present time, since
all Australian-made Radiotron types are
continuing in production and should be
available when required.

The public is urged not merely to order

HEW RELEAS

'POSITION

a particular wvalve from a particular
dealer, but also to make inquiries from
other dealers who may have stocks of
the type wanted. A dealer carrying a
fair stock of one type and none of a
second type in heavy demand is urged
to endeavor to exchange part of his
stock of the first typ> for a similar
number of valves of the second type
from another dealer who is prepared
to make the exchange. If this pro-
cedure is carried out on an extensive
scale it will mean that dealers would
have a reasonable range of types, instead
of compelling the client to go from shop
to shop until he can find the valve he
wants.

LISTENERS

LICENCES

NOW TOTAL 1,323,821

f_l_‘HE' number of broadeast listeners’

licences in the Commonwealth atb
the end of August, 1942, was 1,323,821,
being a decrease of 1450 compared with
the previous month. In addition, 10,725
supplementary licences (issued at half
the ordinary fees in respect of receivers

in excess of one in the possession of

licensees) were in force, of which 692
were issued to cover the use of wire-
less receivers in motor cars, !

Licences at half rates have been is-
sued since July 1, 1942, when the con-
cession commenced, to 1713 pensioners,
and free licences have been granted to
2509 blind persons and 77 schools.

ROLA MAGNET WINDING WIRE

Stocks carried in principal States.

S’I‘OCKS of Rola magnet winding wire

are now carried in all of the main-
land States. These security stocks are
carried by merchants who have been
appointed by Rola Company (Aust) Pby.
Ltd., and wire is available for sale for
defence and essential service require-
ments.

"Stocks are now established by the
following:—

S.A.: A, G. Healing Ltd, 151 Pirle-
street, Adelaide.

W.A.: G. G. Martin Ltd, 832 Hay-
street, Perth; H. H. Pead and Co., 895
Hay-street, Perth.

Queensland: Mr. A, E. Harrold, 123
Charlotte-street, Brisbane.

N.S.W.: Mr. A. F. Bambach, 52-54
Parramatta-road, Petersham; Mr. O. H.
O'Brien, 39 Pitt-street, Sydney.

Vietoria: Mr. ©O. H. O'Brien,
Bourke-street, Melbourne.

The above merchants carry a stock of
widely-assorted gauges in enamel and
enamelled cotton covered wires,

As the output of the Rola factory
rises, a greater diversily is being carried
by merchants and it is anficipated that

654

‘certain sizes of cilk covered enamelled
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wire will shortly be availdble from mer-
chants.

The present manufacturing programme
of Rola Company extends from 13 B&S
to 36 B&S enamelled wire and a large
number of half B&S gauges are in-
cluded in the range. Additional insu-
lation in the form of cotton, paper, and
silk is alsp supplied. Litz wires are also
being manufactured in a large variety
of sizes and types.

i SEESETT i

| CAN YOU HELP?
!1"HE Public Library of South Australia
) is most anxious to complete its files

of "Radio and Hobbies" It requires
{ the whole of Yolume I, and VYolume 2.
! No. | that is, fissues between and
z'inciuding April, 1939, and /April, 1940,
{ We cannot supply, but some reader may
:have some or all of the issues for which
:ha has no further use. Address corres-
| pondence to Mr. H. Rutherford Purnell,
:'.Principal Librarian, Box 386A, GPO,
: Adelaide.

e S A P S

=

|
|
|
E

In the near future the range of wires
manufactured by the company will be
extended to include 37, 38, and 39 B&S
enamel and fabric covered wires.

Recent additions to the plant have
increased the output of silk and cotton
covered enamelled wires, with a result
that considerable quantities of wire
which, up to the present has been in
extremely short supply, is now becoming
available. Silk covered enamelled wires
are available for defence purposes only.

RETURNABLE SPOOLS

Rola wire is wound on to three sizes
of returnable spools, 12in, 6iin., and
4xin., and in view of the present short-
age of materials, the company and its
merchants make an urgent appeal to
manufacturers o return spools promptly.
By so doing, users are helping to ensure
continuity in supplies of wire.

A reminder is given that all appli-
cations for wire, either to Rola Company
or to its merchants, must be accom-
panied by a duly authorised Directorate
of Materials' Bupply order form, Wire
cannot be released to any buyer except
with the authority of the Directorate of
Materials Supply.
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“"University” Supsrtestars undergoing “Uivarsity”  motors  undergoing Coil winding for "Univetsity" maters is a
testi—tha highost dograe of accurscy final checking and adjusting. They dalicat :
it the keynote of ALL "University” pas through rigorous fests fo en- very delicata procass,  Spociel apparatus

instruments. fire ruggadnass plus  pracision: end exiroms care is necessary.

RADIO EQUIPMENT PTY. LTD.

The Test Equipment Specialists, E.S. & A, Bank Buildings, Broadway, N.5.W.
‘Phane M6391-2. Telegrams Raquip-Sydney.
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SHORT WAVES

[HE MONTH ON SHORT WAVES

SUMMER CONDITIONS PREVAIL

With the return of summer conditions, we find that the
stations on the 13 and 16 metre bands are now on the up
and up. We have forecast for the past few monfhs that
these bands would shortly come in to their own again and
now we find that as far as this part of the country is con-
cerned, we are receiving these stations at fine strength.

HE 16-metre stations have
over the past few weeks been
coming in very well indeed, and,
from reports, they are to be
heard in most of Australia in the
game manner. Most of the re-
ports we receive have laid em-
phasis on this band and it
appears that our reporfers are
tuning on the 16-metre band
from 9.30 pm with great sucecess.
With the 13 mefre band we find
things rather different. At 10 pm we
are hearing fair signals, but on some
nights they fade out by 11 pm. This
state of affairs will not last long, and
soon we will be reporting that stations
are coming in until well after the
midnight hour. ;

It is at this time of the year well
worth making a late night once in a
while, as much of interest is to be
heard at this time. Signals are to be
heard from all continents, and it gives
one .the impression of having the world
at one's fingertips.

INTERFERENCE

There are two forms of interfer-
ence which we have in mind while
writing these notes, namely man-made
noise and ifterference by one station
with another. And, as far as the lat-
ter is concermed, we realise that, in
the prosecution of this ghastly war,
we must be prepared to put up with
quite a Jot of interference on our once
guiet channels. [ The safe arrival of
messages is paramount these days,
and there are none of us who will not
willingly suffer the inconyenience of
which we speak.

With man-made interference it is
a different matter. There are many
cases where the simple fitting of sup-
pressor condensers would effect fthe
elimination of this curse fo radio re-
ception. :

This interference is not only evident
on the short-wave bands, but also
affects the broadeast band where, in
times which we all hope will never
eventuate, it may be necessary for
the authorities to reach by radio the
whole of the listening public. Mes-
sages are very important items and we
feel that nothing should be allowed to
stand in the'way of the maximum effi-
giency in their dissemination.

It is our hope that some steps will
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be taken in the near future for the
elimination of this nuisance, and we
would call our readers’ attention to
the fact that any case of bad inter-
ference should be reported to the
authorities.

RADIO MAGAZINES

Many of our readers, who, in better
times, were following their several
peace-time occupations, are now in the
field of battle in wvarlous parts of the
world. We have had many requests
for magazines which' our readers have
discarded. :

Many of these chaps write to us
and say how much they miss the radio

.magazines they were wont to get. Their

iriends send them “Radio and Hob-
bies, but it is difficult to buy any
imported books. Any of our readers
having any reading matter of this
nature would be doing these fellows a
good turn in handing them in to one
of the charitable organisations for
transit to our troops.

PERSERYERENCE WINS

It is said that dogged does it, and
we feel that it must be so. From all
reports it seems that an ever-increas-
ing number of our reporters are re-
ceiving cards and letters from over-
seas,

The collection of veris is in these
days a hobby which is fraught with
many disappointments, but it is very
pleasing to find so many who are suf-
ficiently enthusiastic to write lengthy
reports to stations in the hope of get-
fing that cherished card. We even
know of one listener who, in his en-
thusiasm, compiled a full report of the
activities of a station for three days.

This was duly despatched, and last
week a card arrived. This seems to
us to he perseverance plus.

This is not to be faken as a neces-
sity, but fthe log was compiled as a
matter of inferest. The unfortunate
part was that the sender was not re-
warded with the credit of being the
first to send in a report to the station.

r e

-{EFORTS for the Christmas issue

should reach Mr. Ted Whiting not
later than Saturday, MNovember 28,
1942. His address is: 16 Louden-st,
Five Dock, NSW.

——

-

f@

Ted Whiting

INTERESTING
SIGS. ON
49-METRE BAND

YHIS band is one which, for one
reason or another, is apt to be dis-
regarded by many listeners, but on
perusal of the band many very inter-
esting signals are to be heard for the
tuning.

‘The most favorable time for the clear-
est reception on this band is in the
very early morning, but at the same
time we ‘find that we can hear many
good signals at more convenient times
.of the day.

Some of the best programmes heard,
in our opinion, are from the Home
service of the BBC, and we can hear
them on this band in the afternoon, at
5 o'clock onwards, until about 7 pm.
Similar programmes from the same
source may be heard at 4 am, and also
at very good strength at 6 am until
8 am.

New Caledonia is to be heard at 6.15
pm daily at fair strength on 48.7Tm., and
is at times entertaining.

The Swiss transmitter on this band
is another one to be heard in the after-
noon, and will be easily received when
conditions are right at from 4 pm.
However, with all these stations on in
the afternoon, it is in the early morn-
ing that the band really shines,

EARLY MORNING

At 3.30 am we find that VQTLO opens,
and is to be heard at ever-increasing
strength until it ultimately closes at' 6
am. From the same continent we also
hear signals from the many stations of
the South African Broadcasting Cor-
poration. These can often be heard here
in the east at quite good strength, but
in the other States we believe they are
very fine,

Germans, Italians, and the Egyptian
stations are also there at this hour.

Many countries can be heard, and a
perusal of the sftation list will prove
this to be evident.

For those who are not in bed at a late
hour it is possible for them fo hear
stations from the USA, South America,
and Central America. Af this loecation
for many months we heard a very fine
signal from Madagascar, and with the
introduction of English inte this sta-
tion’s service we should find them very
interesting.

For those of our readers who are
resident in New Zealand, we.are led fo
believe that stations on this band are
to be heard at noon. As far as we are
concerned, the band is dead at this
hour, but we only wish we could pick
out some of those South Americans at

i that hour,
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SHORT WAVES

WHEN AND WHERETO LISTEN

Here is a chart for quick reference, giving the call and listening times for the best
shortwave stations on the air. Where the station is not receivable at good strength
when it comes on the air the time is given at which reception should be satisfactory.

6AM TILL NOON

GRW, 48.86, London. SHIl good at bam.

Cairo, 49.4m, Eqypt.  Heard well also
opening at &am.

HVJ, 50.26m, Vatican City.
nal at &.15am.

CSW7, 27.17m Portugal. Improved of late
and is now fine at 7.30am.

Meoscow, 19.7m, Russia. Can be heard well

in news at 8.15am.
WGEO, 31.48m, New York.

A good sig-

Yery good at

9am daily.

GRH, 30.53m, London. Very fine signal at
[0am.

WBOS, 25.27m, Boston, News is read at
1Dam.

KWU, 19.53m, San Francisco. Heard until

| lam.
Best listening period 7am ftill 1lam.

NOON TILL 6 PM

GRG, 25.68m, London.
Batavia, 16.54m, Java.
GRY, 24.92m, London.

News read at Noon.
Heard well at 1.15pm.
Terrific strength at

1.15 pm.

DJD, 25.49m, Berlin. Comes in like a local
at 2.30pm.

KWID, 19.62m, San Francisco. Heard well
at from 2pm,

KGEl, 25.57m, San Francisco. Opens at

3.20pm.

DXJ, 41.44m, Berlin, Good at 4pm.
XEWW, 31.57m, Mexico. Heard fairly well
at times at 4,30pm.
SBP, 25.63m, Stockholm,
strength at 5.40pm.
Best listening period noom tll 2 pm, and

4.30pm till &pm.

Heard at fine

6 PM TILL MIDNIGHT

KWD, 27.68m, San Francisco.
at 6.30pm.

YUD, 19.62m, Delhi.

2RO3, 31.15m,
at 6.20pm.

JZL, 16:87m, Tokie. News at 7pm.

KWID, 3(.35m, San Francisco, Good sigs
nal at 7.30pm.

JZJ, 25.42m, Tokio. Fine signal at 8pm.

GSY, 16.84m, London.
ing, at 9.45pm,

DJH, 16.8tm, Berlin.

DJR, 19.56m, Berlin. Excellent at 10pm,
Best listening period at 9pm till Midnight.

Heard well

Good In news at bpm.

Rome. Also in news but

Fine nightly at open-

Very fine at 9.30 pm.

NEW STATIONSOF THE MONTH

HONOLULU —

KGMB HONOLULU

A‘ NEW station from this part of the
" world is news indeed. We are glad
to say that this station is now con-
ducting test transmissions on approxi-
mately 16.7 metres, The exact fre-
quency allotted them is not shown, and
there Is a probability that many fre-
quencies will be tried before the
station is tied down and pul into ser-
vice.

Up to the time of writing, the tests
consist of a two-way channel with New
York and San Francisco, They are
heard at very falr strength at 820 am
frregularly. We have hopes that in
time there may be many interesting
programmes emanating from  this
source,

RADIO METROPOLE

This one, which we have heen hear-
ing for some months on' 25.26 metres,
is now to be heard at the more suit-
able time of 7 am, on-a different fre-
guency, Nowadays we find that they
operate on 3156 metres, and also on
19.69 metres, and are at the present
time putting in a very fine signal into
Western Australia. We are indebted
to Mr. Johnson, of that State, for our
information,

RADIO SHANGHAI
This is one right out of the bex, and

is one which will, we feel sure, be
heard well by all our readers. They
are operating on a ' frequency of

11,970ke, which ‘is 25.06 metres.

The' signal is an excellent one, and
may be heard as early as 10.30 pm. At
midnight, news is read in English, and
that continues until 1215 am. After
a little music, the announcement Iis
made by a female announcer that,

RADIO AND HOBBIES FOR DECEMBER,

SHANGHAI—-SAN

“This is the Indian Independence
League Broadcasting Station Over-
seas.” News is again read at 1245

am and the station is by this time at
excellent strength, Subsequently news
in Hindustani is read at 1.10 am. The
first to report this one was Mr. Han-
son, of Merrylands.

KWID SAN FRANCISCO

This well-received station has now
taken up yet another frequency. The
frequencies in which the Americans
operate seém fto be endless, and so
yet another one will not matter much.
This one is, however, a very good sig-

FRANCISCO

nal, and so far they seem to have
dodged a little of that interference
. Which many of our reporters have been
receiving with their signal,

From 9.15 pm they are to be heard
on 7T230ke, 4149m in the service to
thie Far Hast in lieny of the service
recently conducted on 31.35m.

The schedule is from 9.15 pm until
closing at 1230 am, and a very good
signal is heard throughout. The cover-
age of this transmission is very good,
as we have had reports from all over
fhe country.

Mr. Moore was the first reporter to
bring this one to our attention,

THIS MONTH'S

'E had some mornths ago visions of
very few reporters receiving cards
and letters from overseas, but we are
very much afraid that we under-esti-
mated the enthusiasm 'of our readers.
It is to some extenf true that there
are less cards and letters heing re-
ceived than formerly, but we are
amazed at the quality of the veris that
are received.

The number of stations that are to
be received these days makes it pos-
gible for the listener still to he able
to collect a very nice array of cards
in answer to their reports.

AMERICA —Both Mr. Perkins and
Mr. Hanson have received cards from
KWID for their transmission heard on
15,200ke, The card is a very nice one
and is printed in the customary red,
white and blue,

There do not seem to be many of
these cards about, and we would be
very interested in knowing who was

1942

VERIFICATIONS

the first to receive their card. It
seems that both these cards were re-
ceived by the same malil.

AUSTRALIA—Mr. Hanson Is the
proud poesessor of a card from VLQS.
We say proud, because the report for
which this was despatched was sent
on the 20th of July, 1942, Many of
our readers have In the past com-
mented on the slowness of the aeg-
knowledgment from our own stations,
and have in fact frequently recelved
cards from overseas pefore those from
our own stations,

CUBA.—Mr. A, E. Moore has received
quite a ni¢e bateh of cards from over-
seas, and they include one from COCY
for its transmission on the .25-metre
band. We have no detalls of the card
and assume it to be the usual type
sent out by this station. The other
cards received by this listener are from
TAQ and WCDA for their transmis-
sion on the 16-metre band.
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SHORT WAVYES
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|'HIS month we wil deal with one
of the most consistent lsteners in
the western State of the Common-
wealth. At his locarion In West Perth,
M operates @ listening post.
which must be the envy of many a
short-wave listener

Some 15 years ago this lstener was
first bitten by the bug whieh is said to
bite the radio enthuslast, and ever
since he has never failed to be mysti-
fied hy the phenomenon of radio trans-
mission and has consistently reported
to various publications on the results
of the many hours he has spent at
the recelver,

To say (hat he has met with suc-
cess 15 to put it mildly, for, in the
Mgt years, he has at different times
heard praetically every station which
has teken the air.  Mr. Elsom seems
to have the knnek Lo be able to hear
all the new slalions as soon as they
commence operatioms, and on many oe-
ceslon he has been the means of
meny people hearing stations which
would have been easily overlooked ror
some tlme.

AMERICAN RECEIVER

Uncll recently the recelver operated
at his Jistening .post was o nine
receiver, whieh gave exeellent results
The wave range achleved wlth this set
wes from eight metres to 98 inetres
The colls Were of the plug-In variery
and bandspread was firted enabling
the bends to be tuned in g litte more
ezl

y.
As ambltious as was (his receiver,
there came o time when B better re-
cefver was needed, and ere long the
spportunity was teken of proeuring
what we may term a de luxe recelver
This s an imporled model
mamufactured in Americs
MeMurdo-Sliver 15-17.  As
number denotes, it employs
then 185 tubes,
The output avaliable from the audio

type

no less

WITH OUR S. W. REPORTERS

Mr. L. ELSOM, West Perth.

channel Is in (he order of a mere 25
watts of undistorted power. The ont-
put valves are 616G's in push-pull, and
the power to this line up Is rectified
by two 5Y3%6 in parallel. The speaker
Is also an imported model of the 18in.
type.
The
niodel
metres,
Elsom,
work

wave range
is. from fowr

of this super
metres Lo 2000
and, 1o use the words of Mr.
the four-metre coils really
We have no doubt that many
of our readers would very much like

et Lheir hands on such a receiver,
and many happy hours could be spent
cedrching the bunds for those elusive
lations.

FINE LOG BOOK

r. Elsom is yet another of those
listeners we have who takes a
in the writing up of his log, and
we have no doubt that he just make
a great success of his efforts In get-
ting veris In the same way as he re-
vorts his loggings for the benesit of
uur veaders,

The ambit of his seope seems to
have no bounds as i his log is to be
lound stations from all parts of the
world,  Location has little to do with
excepting in his reception
>f the Soulh Africans, for he is ideally
5 Rather hls soecess Is ihe
outcome of the perseverance and the
nours put n at this grand hobby.

Some tlme ago an attaek was made |
upon Mt. Elsom by people who were
very much misinforned as regards his
oetivities in hls shorl-wave listening.
Al kinds of lalse rumors were cireu-
ted fo the detrimeny of this gentle-
man, and many hard words were
spoken, but. llke such rumors. they
were found to lack in foundation and
to have but a nulsanee value.

We all wish Mr. Elsom mueh luck
with his reveiver, and, for onrself, we
hope to see mmny more logs from the
pen of Mr. Lindsley Elsom

| FLASHES FROM EvERYwHERE |

LONDON.—We heard in the cowse
of a itransmission from the home ser-
vice of the BBC that they are con-
ducting 2 Wews sesslon in Morse cuge.
This i3 not es many may think a.new
departure as In our recollectlon this
method was used some 12 yearz ago.
This transmission is heard at 330 pm
our time, and is made on s frequency
of 2059 metres at the seme time as on
the Dbroadeastlng statfon on 261
metres. This may prove ineresting to
many end wll at least give a eetiain
amount of practice {n reading the code.

Detalls of this transmission will be
heard from GRX in the home service
and can be heard well at 7 pm dally.

This Is 2 very good signal and somec:

good programmes have

during the past week.
AUSTRALIA—We seem to be In the

pews this month, and we were very

been  heards

BAGE FORTY-EIGBHT

Pleased tu find that VLQE Is once again
in service i the transmlssion to the
Pacific coast of the USA, At our lo-
cation this was a very fine slghal, but
we would weleome reports from more
distant listeners as to how this ane
is heard. We heard them in closing at
245 pm.

ECUADOR—HCJB is now lo be
heard al very fine strength I the Mon-
day morning session. This takes placc.
of ‘course. on 24.08 metres, and we know
of more than one of pur listeners who
have recently added them to thefr list

MOSCOW.—The  old  transmitter
which was for years heard on 12,000ke.
is now heard on 11,050ke, and as a re-
suly of the change dodges the Morse
interference on their old frequency.
The Uransmission is of the old style,
and at this location comes in very
well indeed.

B RADY

&

| Mystery Stations

| "['HE usual crop of mysteries confronts

us tbls month, and we hope that by
the end of the month they wil) be solved
end yet another lot take their place in
our pages.

Firstly. we would deal with the sta-
tlon whieh has been heard at several
loeations operating on  approximately
197 metres, This works oul at about
The stalion Is heaid at 1020
em, and flve minutes laler & female
voice states that the statiun will closa
av -EST on 12,190ke,
24 61 meters. The announeements are in
English, but conditions have made It
impossible to hear the rest of the an~
nouncement
The strength of the swation is only
fair. and it leads us to the idea that it
may be an Australian, Let us see what

! we can do to solve this one.

There is also a transmission which
is heard on 12,020ke alter midnight. The
announcetments are made in English,
and the news is read prior to closlng
at 1 am. 80 far we have only heard
them twice, and ench tine we have
Neard no announcement which can give
us a clue to s identity.

READERS’ REPORTS
"l'HE following readers have very
kindly sent us reports and letters
covering Uhelr activities on the short-
wave bands: H. O. Smith, Barrler
Reef. Q: H.  Perkins, Malanda, Q:
G. Bono, Orange, NSW; M. Morriss,
Merewether, NSW; A T. Johnson.
Maylands. WA; J. Buckley, Goulburn,
KSW: E. J. Perrett, Marrickvilie. NSW;
N. Al Hanson, Menylands, NSW; o,
Wilsou, South Melbourne, w.
Harvey, Dubbo. NSW; Dr. K. B. Oaden,
Quilple. Q; G. Rhodes, Canberra, ACT;
W. Bwingle, Hawthotne. Q: R. M,
Churcher. Devonport, Tas.: H. E. Sul-

folk, Summerlcwn, SA; A, Moore,
Brisbane. Q: B. Kelleher, Newport,
Vie: A. Lee, Mcrewether. NSW; T.
Mullens, Yaorraville, Vie; D, McKin-

son. Strathfleld, NSW; P, W. Brunt,
North Sydney, NSW; R. Gilleit, Dud-
ley Park, SA; 8. Jones, Punchhowl,
NSW; R. K. Clack. Home Furces; R,
Hallett, Enfleld, NSW.

LAST-MINUTE
LOGGINGS

"[HIS station 13 reparted ta be on
the air at present on Fridays only.

The time of transmlssion is from 10.30
am to 11 am. Programme is for the
Forees and emanates from Hawall,
The slation is heard caling KLO San
Francisco before transmission proper
commences, and then gives own oall
a5 KG. The signal Is good at Quilpie
and Merrylands.
WGEQ

A mew {requency is belng used ac-
cording to adviee sent in by Mr. Kelle
her as regards this station

A lransmission s belng heard from
New York directed to Europe, and at
745 an announcement Is made in Eng-
lish prior to closing. The frequency
of operation is 118475ke, 2541m. This
one should come In well al this time,
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SHORT WAVES

IRSEAS S.W. STATIONS NOW AUDIBLE

The Tist of stations shown below comprises only those which have actually been heard in this
country during the past few weeks, and does not include stations which are on the air but not
heard as yet in this country. A large majority should be heard on any sensitive receiver,
and when a station is reported for the first time readers' names who report it are shown in
brackets. At the end of each group is a list of correspondents who have sent in reports.

ENGLAND

GSA—G050ke. 40.49m, Daventry, Heard well at
6.30 am in European and Home services, and

at b pm.

GSB—ngkc. 31,65m, This one 15 to be heard
In African service from 6 am to 7.30 am. Also
used In Pacifle service from 445 pm.

GSC—0580ke. 31.32m. A very good signel In the

American service from 9 am till 345
pm, Also in European service at 6.30 pm.

GSD—11,750ke. 25:68m, This station may be
heard at almost any time of the day.

GSE—11,860ke. 25.20m, We sthl receive this one
On: rare occasions at 6§

GSF—15,140ke, 19.82m. Used in the African,
Pacific and Eastern services, when it 15 in-
variably @ good signal.

GBG—17,700ke. 16.86m. Can be heard at 11 pm.
Fal rsignal.

GBH—21,470ke, 13.9Tm, This zand will soon be=-
come operative.

GSI—15,260ke. 19,66m. Heard at good level in
the Padific service at § pm.

GSJ—21,530ke. 13.93m. Not heard at present,
but. will be In the near future.

GSL—6110ke, 49.10m, Heard in the Pacific ser=
vice Ak 446 pm. Good signal.

GEN—11,820ke. 25.38m, This one is used in the

foreign service, Heard .at 12.30 pm and at
7.30 pm, Now heard in European service at

12.30 am
GS0—15,180ke. 19.76m, Heard In service In the
foreign language service from 11.15 pm.
GSF—15,310ke, 18.60m. Also heard in the Paci-
fic service, 'Not always as good as they
might be

g . -
GST—21,550ke, 13.92m. This i§ the most likely -

of the stations on this band to be heard in
the edrly part of the summer.

GEV—17.810kec. 16:84m. Heard in service from

11 pm.

GEW—7230ke, 41.49m. Used In' the European
service. Heard well at 6 pm.

GRD—15,460k¢, 18.42m. Heard In the Pacifle
service at 7 pm. This on el salso used In
the Afrlcan service from 3 am.

GRE—15,370ke. 18.61m, A further Eastern ser-
vice station at 9.46 pm.

GRF—12,085ke. 24.80m. Heard radiating with
GRV a service for Latin America from 8 am
till 2 pm,

QGRG—11.680ke, 25.0Bm. Heard at 6.30 am in
the Africen service, and from 7.45 am till 1
nm in the N. African service.

GRH—I82bke. 30.53m. A good signal in the N.
American service from 11 am till 1 pm.

GRI—8416ke. 31.86m. This one has not been
reported this month,

GRJ—T7320ke. 41.00m, Used in the European
seryvice, when, it may be heard dat 7 am and
7 pm. Spanish fransmission at 6.15 pm.

GREK—T185ke. 41.76m. This one Is used in the
Home service at 4 am and 7 pm.

ORM—T126ke, 42.11m. This one 15 now used in
special transmissions, but hss not been re-
ported this month. 0

GRN—6104ke. 48.43m. Can be heard at falr
strength at 6 am, Also In N. American
sérvice at 1 Em.

GRO—8180ke, 48.54m, Is used In the African
service from 4 am.

GRP—17,800ke. 16.77Tm. We have not heard
this one for some time, but belieyve they are

atill in service.
16.64m, The

GRQ—18,030ke,
apply to thls one.

GRR—6076ke. 40.38m. This Home service sta-
tlon is heard very well at 3 am and 5 pm.
Some good programmes are heard here,

GRS—T065ke. 42.46m. We still consider thls one
of the best of the Empire stations. Heard
throughout the Paclfic service.

GRU—9450ke. 31.76m. An African service sta-
tion heard at from 2.30 am until 3 am,

GRV—12,040ke. 24.92m. This one is heard in
Spanish in the forenoon in service for Latin
Americn. Heard in Paclfic service at 3.15 pm.

GRW—6145ke. 48.82m, Home service station.
Heard well at 3 am and 5 pm,

GRX—0650ke. 20.96m. Thiz one is easily audible
in transmission for the peoples of Europe.
Heard at 6 am and 6 pm,

GRY—D600ke, 31.25m. Used in both the African
and N. American services at 6 am and from
7.45 am.

The following readers have reported stations
in the above group:—Messrs, Perkins, Johnson,
Gaden, Hanson, Churcher, Suffolk. Moore, Mec-
Kinnon, Harvey, Swingle, Lee, Mullens, Glllett.

INDIA AND ASIA

ABC—18,007ke, 16.66m, Batavia. A good sig-
nal in the news and POW sesslon at' 1 pm
and 9 pm dnilfr.

Voice of Batavia—8846ke, 31.92m. Heard
closing at 2.30 pm with Liberty Bell march,

VUD2—6130ke, 48,94m, Delhl India, Heard
at midnight til 3 am. Feir strength.

YUD2—7280ke, 41.15m. Same locatlon. This
one is heard daily at 11.30 pm.

—— 11,792ke, 256.44m. This one 1z now being
heard at good level In an Asistic type pro-
gramme at 10,30 pm.

VUD4—11,830ke. 256.36m. Delhi.
signal daily at 11.30 pm.

same remarks

A very good

VUD3—15,290ke, 19.62m, same location. Heard
very well gt ‘most locations at ¢ pm and
news at 1.30 pm, -

VUD4—0590ke, 31.28m. Same location. AR
excellent signal at 10 pm using English
langunge. -

VUM2—7370ke, 41.27m, Madras, Good Iistens
ing at 230 am with news being read &AL

2.60 ‘am.

VUB2—7240ke, 41.44m, Bombay. ‘This one ia
also good at 1130 pm.

VUuC2—7210ke, 41.67m, Calcutta,  Again, thig
ong Is heard at 1130 pm. The same pros
gramme ‘being radiated,

Redio Shanghal—11,070ke, 25.06m. This

station of the Indian Independence League
i5 heard at from: 10.30 pm,

XGOY—11,900ke;, 2521, Chungking, China,
Good slgnal at 7.20 pm till midnight,

XGOY—5050 ke, 50.42m, Same location. This
one 15 on gchedule from 11,30 pm daily.
News is read at 1 am.

EXGOY—D626ke, 31.17Tm, Same location, News
is rend at midnight and may be heard at
yery fine strength.

XGOY—d635ke, 31.13m.  Bame location. Wa
have not heard any more of this one since
they were conducling’ tests on \this fre~

quency.

XGOA—paa0ke, 30.86m. Same location, We
hear this one with a fair signal at from
10.30 pm till 1 am,

XGOX—15200ke, 19.74m. Same location. This
one iz heard well at 830 pm when news

is read.

XGOI—0300ke, 32.26m. Shanghsl, This one
is ‘heard st 10.30 pm. Only fair at this
location.

XGO1—0665ke, 31,04m. Same loeation, Can
be heard in same programme as on 9300ke,
but Is far better signal, News in English

at 11.15 pm.

XGOK—11,660ke, 2575m, Canton, This one
has not heen heard for some time at this
location, and has not heen reported by
any of our readers,

XGRS—11,640ke, 25.77Tm. Shanghal. This
one may be heard daily at from 8 pm.

XPRA—§830ke, 30.51m, Ewelyang., We hear
this one very well at 10.30 pm,

XP8A—846bke, 35.44m, Same Jocation. A
native type of programme {s radisted from,
this one and may be heard st 7.3 am and
10,30 pm.

XGAP—10,270ke, 29,20m.  Peking, We hear
this one on opening at midnight with quite
good signal.

XGAP—6100ke, 49.18m.

Can
be heard at 11,30 pm.

Same location,

XEWW, MEXICO CITY,
MEXICO

Frequency 9503ke: Wavelength 31,57m.

Operating Schedule: 10.54pm till 5.10pm.

Standard Time: 15 hours behind E.A.
Summer Time.

Distance from Sydney: 8000 miles.

Postal Address: Estacion XEWW,
Apartado 2516, Ayuntamienfo 54,
Mexico City, Mexico.

Identification: Still uses the four gongs
and om closing gives the B/C call XEW.

, Verification Details: This one will verify
‘with a variety of cards.

WHO’'S WHO IN SHORT-WAVE BROADCASTING

SBT, MOTALA, SWEDEN

Frequency, 15.155ke; Wavelenath, 19.8m.

Operating Schedule: 2am till 2.40am.

Standard Time: 10 hours behind E.A.
Summer Time.

Distance from Sydney: 8,800 miles.

Postal Address: American Swedish News

Exchange, 630, Fifth Avenue, New
York City, N.Y., U.S.A.

Identification: 10 note chime and
announces in English.

Verification Details: This one still sends

letter and booklet.

COCQ, HAVANA, CUBA
Frequency 8950ke, Wavelength 33.9m.

Operating schedule: 10 pm #ill 4 pm.

Standard time: 14 hours behind E.A.
Summer Time. .

Distance from Sydney: 9000 miles.

Postal address: Monte y Prado, Havana,
Cuba.

Identification: Opens with Siboney and
announces "'CMQ y COCQ del Jabon
Candado de la Creme Dental Colgate
y el Jabon Embellecedor Palmolive."

Verification details: Many cards have been
received from 1h?slone.
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SHORT WAVES

XLMA—9350ke.  32.09m.  Shani very
a3 heer™ o0 as

oot here,  but
rom severul 1epoilers,

XMHA_11858ke, 2530m. Sume locutlon. A
very goud slghal heurd ut b pm.
1RS--11 . 25.04m. Swme location. This
talinu-owned sialioni can be heard from
1L _pm dally.

XOEI—16,092ke, 18.85m. Kuoming. This one
has unl been reporied for some tn

FFZ_12.080kc. 24.86m.  Shanghul  As nsnal
Lhie sinion is ‘still spoilt by Morse, Cun
be herd [rom P,

MTCY—_11,7i3ke, 35.4Bn  Isingking, Man-
chukwo, | Hyard at Limes al % pm.  Sigha
is weaker thap for some lime

MTCY—_Goibke, 314 Sume locatlon. A
good shgual roul 8o Y

MTCY-—-57de, 5228m. Same locallon. Eroad-
Gsts in Bnitisn from 1 aa o B am e
signa

Salgon—11780ke, 25.4Tin.  This one Is much
weaker (han_{ormerly. Can le heard ut §

o remain o the aic ol 3
al 1045 am 1o 1185 Have

Deen heard clostog at & ym
280ke. i800m. ~ Macso. Porruguess

Oninu, mhii_signal
condilions ace go
Dight.
REPA—LLTIske, 1b 0l
ndy " amiuncer 15

is_a mighlly one when
Heard at aboul

Bavekok Thellund,
heard” frum here

wolee, "ot Thatlana—

ALTZN. Bame to-
oot

50k
anod wignal; closes e

¥
ZHC G105 Ko, 49,14  Cebu, Philppine In.
Bl optvatin gy, G e e W
10,30 pin,

KZRE. L00ke,  95.88m.  Manila. e
Yoice of Ui ney Philipphies.’  Cag e
heard at Ty 0L

Reporied Wl 8 am with goad signa)
wBRE_osime, a1t lom " samn Bention Mo
under Jap conirol and mav he héard  at
11 pm,
EQB-slitke, T4m. | Tengran, ran. Rrard
i muck piochat 5

n. This
Veks gong i the. mornheg a0 545 wen

om 6 am ti
Thie
mid-
neder
L35 uews
Tins
from 8
pm. Heard

st

IYW—aLsi - Same locaiion  xhis one gives

fné sighal ai 1 anl

m;z “sedske,” 093m. same lovation.  New.

heard ul 1030 pm in Enghsh.  English

1140 oy

location. News

hls s 8 tulr

Aralla, &

sl ese mornings.

He e sigml is much
mp:

smg.pm Radio—12,000ke. Heard by

reporters during the pust mouth
dsing Baglisn. The

urd 3t midngn
-mmn loses a1 123
winy reuders Have regorted slations

m e e o et s ation
uden, Hahwon chulsher Suitoik sdgore,
Baairiss, Les. MeKinnon. Fersus Wik e
o, Snngie, Kelleher, Mallens. Gt ae
lett, Jon
WOEA_Gi90ke, 48 T, Scimectady, N Tlls
one is on schedule st 9.30 pm daily, but
we have nat heard thew for some weeks
WQEA--350 ke, 31 Same location. Dpent
al 9 am and remains o wir Gl 4 .
San be meard during e luie forenoon
WGEA -[5 330ke, 19.87m. Same location. News
Is read a1 1.13 ami. Good srengch frem e
one,
WREOG 9530ke. 31.48m. Same locallon, Heard
0w al 0 -0 an
WQRO—g650ke. 31.08m. Same locatlon. Is fn
service to tie Pacific area Irom 8 pumn lill
midnigh!
WNBI_11,980ke. 25 23m. New York, Beard on
Monday at 6 p
WNBI—15,150ke. 19 Same localion. This
one is heard very well at 10 am dall
WRCA—DET0ke, 11.02m. Bawme loesllow. | A very
good siavidin che’ iturnuon.” Hourd from
loeution. Ger-

WORKT10.010kc, 18 6im, Sene
n ish ls used from here alter

idni

Wi ffunme 28 35, Bame locatlon. News
is heard at 1130 am. Alao heard al 10 B
(111045 ‘on closing. French wansmission ' ai
1190 pm daily

WODA—|7,50ke. 10 80m. Same
station Is Lo be neard

oo By g
R il
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Touation, Tiits
carrying the mews In
Also” iewrd very well

WODA—9500kc. 31 28m. @ame location.  Has

been repurted on” ks Trequeasy, giving e
Hews al 80 pm

WLWO 15080k T 19 g, Cincinalts  Oblo
Rews Is henrd ac i yuou sigaal
Hon i a1 S ed el 19 Fh
duily.

WEWD'-13,710Ke, 25 63m. Swme loention, Heard
well ab 1L dally.

WLWO S8lke, S dh Sume Doeulion.  vesy
s slgnni o apemfig wu Gl m,  Fhis s
exconibnlly gond I *ine' onierh parss of
e connl

whou- 1| 370k m. Boston, Maxs.  Can
b hiera o parnicl Wi WRB1 a3 a0 o

WHOSTIS 0k 10T, Sape ocation, Hourd
o veley wilh WROA af 1 aem in nwews cust,

WRUL L1100k, 20 G Suna tocallon, Rews
Is zead i T30 i, stanon uilimately closes
8L $90 wm.

WRUW- 9700k 50.93m, Sume locacion.  Very
200y on umnmg LT s

WRUW.-11500ke. 25 58 Saine ocatlon, Yet
ot o station 5 16

WRUW -15350kc. 19 54m. Sanie 15
quite gou ab Ll

WOW. 50k Yorl ene

News read a3 ¥
wJQ—WDmkc 20.9Tn, Same loeatton, Opens at
i reackes waxbnum  sirength 4l

Aot 1 b Ovses o1 115
DJ T550ke. 39.T0m. Sume lovutlon. Nuw on
U 'rm an e 18 ratner

Same Jocallon.  Opens
U ciose. a1 § m. news biing
P Tlian, - Puriysuese,

sed i addilion Lo English.

28 4. Same T
ol ncasionaly (0 Tidtie v

and specia: prowdcisls
19570 Swn Frwneisco, Can
Trom 1 pa. e Luax sirougth
a5 Same locitian, Is nnw

an Tom W03 p LUL A o
weimr a5 atn” B e o
Ealnte i sobid A% 10 e G or o el
15 rasalug fro it

o ocarion, Tofoy
B i Vien”

e o

Letays
¥ u;v“ud

o
i i e eaien”
5 200ke. 1,611

KwID Same lueaia T
i @ of e 0ules! stenals on (he 1 or 4
Oax b Leard Lrom tson G € pan,
ke T, Swme lcenian. Al
loud signal  Meard from 6 pm ()
gaily. Reopens on T0ke, 4Labm., 80
3

BAOke. 27.83w. Diekson, Cul, Auowne
whose sigwal Is very saod. Tt i
6.30 puw wnd olien toise TWID Ll eibsng

9l W30 P,
KWU - 15.30%ke 19 5w, Sau Prancisco. Heard
Irom T30 am Uil am. Tlls ome is Lest

heare 3l 4 awm
CBFY. Ske. 25.63m.  Menlreal,
be heard (rom 10
070ke. 4.4

from 19
™

Chna
20y 1 s
Toranto, fierd at g
i)

3 Unignt
ke 49.83m. Syuner. N8, can be
from 1130 v, Fdes sovn after

SS0ke, 48.70m Veocouver. B Tuls

hear ning st Nes

130w,
Tades onl g

e e ok

vONi agioke 8L Johus. Newfound-
lang, Can be e opruing
1135

XEXA 48,5 Mexico Gits, Heard on oeca-
sions ol nvidnight.

XEWW, Wske. 435I Sawie locsrion. Tl

s¥Lat 5 po

X50Q - 050ke. 30 8 Salmp ocatin. 3 good
stanai fram w1 Cosivg Al 1.25 pm.
T e 1 soletimey v 1 an

XEFT 93%0ke. 51atm. Verwerar. Can be henrd
Jus r pm.

e venorind stutions
5 Thins Jabysun
s cher Sullols. Manre Ator
. M Lalhaw, Perretl, witso
v oo S e " S
G,

CENTRAL AMERICA
AND WEST LINDIES

BESA ALTIOKE, 85 640, Pondia Cly. Can yuu
naat IMis st tlor Kegorts only
Teveived Tor mitnssht “Lritiemissor

HPSG. 11.780ke. 25470, Same losatiod. Can be
heard well uh Opening at midnight.

HPSI—gaTke, dlaim. Saine location. Also sud-
ible

HAYW-10,130k0. 20.67m. Porc uu Fringe, Huicl
en be heard at imes at 7

RADIO AND HOBBIES FOR DECEMBER,

H120- -9298ke. 32.26m. Cuidad Trufillo, Domint-

ean Repivile, Opents ul Tyie strenil ul 813
gl van be lewrd 1l [
TIEE gosiec i s Cusla Rlea
e it o o . Goud
MG L e T
v 1011 nm.
o A fin
I pm, T the best
oac e warl Linis Loga lion
8 G Can b
TR
$T0ke, 10 60
4
aLIB
k. J094m. Guatemaia C to-
Muiy Geierers At e otie
oai Sutduy. The stal ax
 duily, exeenting Sunly, when they are
dre air L 8 Goud shen

10381, Swme lovution.  Can

leard at 830 m on Monday merre
o srrenyth
3495m.  Managug, Nicaragua

495

Ulst msby ui vur readels are

Uns ure. s o be heutd at 11

Iale

COBC _vi3ske, 30.04m,
Treard weli al § um,

Ravana, Cuba. To be
ang Lelier at 4 pin,
Sume focution. May also

Me sami lmes Wil
90.90m. Sume ucation. TUIs one
Lile. In sl they are on e air

uy far as we wre concerncd al 8 wn. 8 pin,
dTiie. 344mn. Swne Ineallon, Neard
S8 Lrabmnsion a1 31 pin dally

OOCX ke dR3w. Same aealin s
il ued arene: aid ar mdnis
wir Do s

OO ke 433, Sase fogation. Mo
Wil o opering At

QU et 31 S Tovaciun, Can b
Niad at % am wih el

Ot ke a0 S catian, e
well Wl 11 pm TS s e A good 5Ignal

COCY @fke 324 Same lacation, May be
Dirazd il B oom al anie suod leve

sm. Sume location. “Thls
W werr gosd sirength at
£5 me TNis Lrassmission

11,530k
unoand 230 pin

204 Sane ocatlon, Heard -
CORT bisgie. snin.
Reary i 31

by midnishl
e et jpadery buve ouried st
Ly U ubove groun: Mesrs. Perkins in,
Moare MK, Tercet 1. Gilert

SOUTH AMERICA

HOQRX -3972xe
Heurd  opeming
d a9 u

Clira,

i

Suvia be
I Tices

e ~gnal

Ecusdor,
is also

Moniay

Sume location,
pm i KZ, s

Heurd

Sime localion,

niag Chile A
o Sunilay

40820 aariiso,  Chile

Cailean 15 andible al 1030 pm datls
citto- T ioke " Tnim. " Sume Tchtion
Hewrd well Trow 2 g 1l 430 pr when

station clase:
s

ske. 25.06m. Sume loextion. A
4171030 datly

AX ke, 4iA9m.  Clieaglo,  Peri
et otisenane” Whielh 5> Clieardat ¥ oo
uwu, n34mic Limy, Fero.  This
e e e a0 T o g o

3 pm_on Sanday, and st omilmght  dail
Beal fume foe dinieniog is ly e wilernoon.
opE ik agdi - Sune lovation

Bume Jovalion.  Yei
Sundsy

pioied up un
P i

2. Ccolonis, Urugw

wid 4t 5 pm on Sunday

aal s u

localion. Meard
Fortuzela,  This ouna

opens ul 8 am with qulte & good signal.
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NEW STATION LOGGINGS

F["HE following new stations have oll beew definitely heard and identified af

our location since our last issua.
station is listed undar its location.

Where call latters ars not as yet known

Ke. Melres Call Localion
— 167 {approx.] KGMB Honolulu
9505 3156 Radio Metropole ?
15245 19.69 Radio Melropola ?
11570 25.06 Rodio Shanghal Shanghst
7230 4149 KwiD San Francisco
ke e mues Ave ar VIGUoLTne 3m Tl o TS
emtine, - Fuls ‘ne is wso wuly heuid L S 5 40 g at
a To e i % 5 b w0l
Sowme” weation. & ot
i S i 1 843 pra 10 e
ave veported statns | Glinwa’ i e L pnea igiinge” *
rs. Perkids, Guden, Lqu 15 ‘!llku 18 s, L B3 pm o to 9 pm
Sw o
v TR Jatouat erogramme
AFRICA .00 wi Ly B 1D jas woon 10 3 pm, 3 pm i
33 G, iy, S, 545 s 9
. oo 02 o 14 e
20Y—G003ke. 48 Avcie, Guld Consi, This )
e fas now rere dar sl ol VL[ 87 itaat tiom
But snowd be b Ty sienal, oy 50
por e VIR wh w725 o
5850, ;,m...mm LTS e viQs g}:‘s‘m:’ E o, Eglnd, s
. Clunes tot lawing Ui l(‘r _)wdn It 20 pm to 410 P,
. . ks A sdivice mgum )
A feking s leurd &t CoAw o
Mufeking. "Also & SA rlnm pan o 2,45 pr
Duroun, unlikels to b m.uﬁ""p“m,.ﬂ?ni ‘”\ o 5 b T 1
thay side vl Lhe es 0 " s o Tl
L T By VWS LT e Gubd shanar e
w bl dan Pair sgaal stk a - .
0 LT VLS ook a0 Ui, To SE Asia st 12,15 am
‘ 0 FREANBIOC wha, | Nownes, New Cules
«m‘ ;.‘w Jugation Hracd - Voumnea, New Cule.
AL qute Koo vl o 390 s Wi i e dle el a6 G 9 30 . Sy
Ragw Curro, 5980 Vi, Same lueation e, paders hate Tenorled stiiens
Heayd w0 7 em This ove taes pleiy of K, Moore. Motrins, MeRiuon.
Radio Tananarivo— GDW 49 4 Madag Rhodes. Keleher, Lee, Mullens,
Gt Hes oeen v wod we nexr trear
an ]
‘IAA saﬂnm o i Lugady ansols, P
ofink it iy Loger a5 MISCELLANEOUS
m 7 oo \,..mm OTXL-GiZake. 49 02m. Larn, Fuilund. Herd at
G Tre 8 i cal
OIXT ke 51 s Same sorunon, mi vty
ne rarivn, T gond el 07 810 ' g
p ol [l Dol S oo v
[ATTHE T TR AR S i i I
g news 1 W orke
sation AR ML HATE sk aagtn, miduoe. Hangere s
B Tocation,"Gwe- | atie e be 1010 . The signal
L AR g a8 T Tudes_ ot i
o Bt oy B Hodio SuRse-\LNKE 25.%m, R, Swiliers
B oy tation, Mewrd a1 6 ARG, Heurd {rom 445 am 03 &35 pm ee
b, News m Enmphisi ai hoin Sirard
Hgin Scamaraenburg Hleary
2 30, Leopeiguie,  Deivian & wm. Na Ragich b heard
g Belge i neard 1 an 11 oue.
@50 win 25280, Same o
4u.sbu. Nairobi. Ken: heard at_nndn:ghy un Sunday.
Eprhgte ¢80 S, Yetican
e i riice o Tl Naws (s iea
o husiral 1715 & gaod
Tive : samp loggzion. Thls ene
Weith tran on 3z
e o1 the o
N Sgrers, A, )b, Sutne 10¢ ot A wicer
ogd suucon hiol Ay e HeArd a1 B asi and B i heArG at fair e
i
TPL" —Bﬂﬁﬂ‘ib 31 1Bm Baine loealion. Tms ate H’ H Th0ke. ’o Sam Sume dceation. Reurd
Telays TPZ G i pood vblu duiie PO ice
CI R%u;ﬁlc E’I Nm Habat, M»rocr.u ﬂ ard  CSWE— 1LU4UKe, 2"1.m Libot, Poviugs Can
loing Frenn ae 7 am cuditie  wnll G850 am i one
& Fais g i
PGA—tildke, 31 D Ral  This Lime location.  Opens
o W heaia erioalontiy o uhout 8,15 doud sirensit, ond s
am
- foloming reudsrs nave reporied stabons  EMiurs Natond-fSke SLoTm. Ponts De-
in e abore group dmesin P, Gaden, N Ao powd ool shicr s Lo oe
Fertttt, Swind Shied i wn BB am
v Turker. Al
AUSTRALIA AND TS R
Sithe loration. This i
sy s and is hesed
OCEANIA
seDce. 31 3m, Mutnourie. Nylioual proc 0 2o A ek R &
wraaime, 6,45 pr 5 Closes at 3t French
B or Swhaay SBEi1.T0ske. 25.69m. Mounle. Sweden. Heard
viRs-T1880Ke,  25.%6m. National plogrwrme  wi very fine Streglli at nuot
Non_lo 635y Gaiy, .90 i to 615 SAU-Sedke ol b T heard st

s
ViRt oke, 25.5im. Natonsl pregeanme
530 ah Lo 10.15 4m daily, 6.48 &m Lo 12.43

pm uy.

ViGE—pBiDie 31 45m. To Fustern, Usa, 10,29

pm lo 113 ; am to
k0 25
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i outlet fs
na

me lovalion, This out-
el s neuhrv \:een S erd hete o eported

w‘zm "t Osio, Horwsy. anotier
coni to be hreard shng ar 4 um.

PO a0 31 S F'vuen “Motland. Hes not
cer heard \bis mius .
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SHORT WAVES

Parls—taubie. in.39m. France, This one s Lo b

hewrd at am.

Pori st i, S Jocution, Ts s, he
wir al from & pm daily, Very fine Signul

Purie—1 1 B§oke. n aom, Same location Hiard
£ aboul G ood signa

Pl et ik Yime foce ion. Kunther
outlet, which iy hewrd st 545 pm.

pars—{78i0kc 16.80m. Sume lodation, Wil be
hewrd ayaiy ai 11 pm sooih. Thls {ransmis-

V5. 70m, dassia. A Food
ane Yery wood 1y
o, Hoaed well o sertice

slanol
ission,

e
o News

i Syanish is
ni The Lrausmisswn opens
2.2 i Prenen
Moscou 10.040ke i8S, Avolner  English
Grannision hegod ot 12,90 un
w1520 Si. i ‘oullet Is heard

transmls-

v pte8ke. & very fine
win. News

sion is heard Txom xh\a e at 9.4
eud ap 11
Ruiptner apank

4706, News 1 Buallsn is
Ty lady anmouncer.
LS

21 uls0 Lakes

namisiso
Heurd ul 3 o win

Lty Reurd itk
b taliy

HGeation
every

s Rame,

This
o

e
it

is andii

Jtn Swne location, Cun be

s e 1

4 16 84 Sunie luu.mn Tlis one
Lmehgie ey soo

et ocation. Heara ot
o duily
Same Jowutivn. A sery
B heard best b 7 am.
10 gm.
it bim. Beme Jocailon, An-
othec viry good swuual au § am
2RO Dribsr. 0.54m. Same location. Heard
well al 10 am.
28020 “17.420ke | 16.67m, Same lovation. Thls
10 be beard {rom wpprox. 11 ym. Wil

5 very fine

iy
"o Jocation

Heord In good

S peare v
o 2 e T
iy N
5 gl sa o
DG T L T e il e 10

oo W cte i 0 be heard
i M encoent signat
e 2pho e PG e eard now. and
" e btz s ling goes @
e s, s 1 Enlioh 15 read
o 1050 b
35 Rt 35 3um, Teard at P,
B A
60 4 pmaua 10 pm
g e hood e
yc 19 5Em. Qr hc best. n! me

bwe. Close o

51.08m. In parailel with DA 8%

o
DJXU—Qb".Okr 971.01m. This one seelis to ke oft

D 4 am urd T
i
m;wr 21.18m. This one fs alsa hesrd
;

el al g 50 A
D7 AL 1hgBTKke. 25.75m. Can be heard well at

530 #1h.
7B - INDetke. 20REM. Heard also o company
ih Tiza at lhe sawe time.

‘anotier vers good sig=

(i 21 fvn 2 nm to 2 pm,

Intler session
st 3 am
This one bas nol been

The fotawng readers Luive reportca siarlons

In the apove 5, Perkny sobnon.
Gaden Snfolk. McKmaon,
Lacham. = P Singie. " Kebeher,
Lee, Giliets, Halleir.
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Readers will remember that, in our last issue, we described

the construction of a simple wooden toy locomotive.

In

itself, the little loco makes an acceptable gift for the little

fellow, but it will be ever so much more appreciated if a

number of trucks and carriages are made up to go with it.

He can then become a regular railwayman, coupling and
uncoupling units as he feels inclined.

HE little engine was not an

elaborate affair and did not
require any rails or tracking sys-
tem. It is simply intended to he
pushed around the floor or pulled
along at the end of a piece of
string. The trucks and car K
here described are built along
the same general lines,

It Is suggested that up to five or six
carriages be constructed and as many
assorted trucks, so that the frain cun
be made up as a passenger or goods
or as & mixed troin. The drawings with
this article give four different designs,
but you can work uut as many addi-
tional ones as you so desire,

The passenger carriage detalls are

PAGE FIFTY-TWO

shown in Figure 1. The
§in. long and ziin. wide. The sides, "B,
two of which are required, measure
55n, 1ong and 24D, wide. Two Goors,
#in, wide and 13in. high, and four win-
dows. dn. wide snd 1in. high, are cut
out. 85 shown in the sketch

The carriage ends, shown at “D" in
Figure 1, are 2in. long and 1 7-gin,

base A" is

by !
W. G. Nichols
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wide and are made of 3-16in. wood,
Two wiidows are cit out as shown, The
top, “C.” Flgure 1, measures 5iin, long
and 2iln, wide and s sanded on the
fonr top edges to give a slightly curved
wppearance. The four wheels are
mounted as previously described.

The construction of the oil tenker is
quite simple. The base, “E,” measures
6in. long and 2iin. wide. The tenk,
“F" in Flgure 2, is made {rom wooden
dowel 1in. in diameter and 43m. long
A small piece of #in. diameter dowel,
with the botlom cvurved to sit neatly
on the tark. forms the flller dome,
shown at “H” in Figure 2.

TANK SUPPORTS

The tank supports, which ere shown
at “G" in the end view (Figure 2), are
shaped Lo receive the curve of the tank.
They are cut to the dimensions, 2in,
long, 1in. wide and 5-8in. thick,

The tank supports are tacked to the
base board. Wheels are mounted next
and then the lank is sccured to the
supports by means of good-quality glue,
Finally the fller dome is glued to the
bank

The ruck in Figure 3 is perhaps the
simplest of the lot 10 make, The base,

4
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‘wide, The
de, The

i 6in, long end %in.
mdes are 5in, long and 2iin.

two ends, "L, mesasure 1 7-Bin, long
and 1an. wide. They are cut from 3-16
in. wood.

Flrst mount the wheels on the base
board and then tack the sides and the
euds together to form & rectangular
box measurlng 5in, long, 24in, wide and
1in. high. Make sure that everything
is square and then mount the “box” to
the base board by Mieans of thin brads
driven from the underside of the base-
board,

Alter painting, the truck should be
Imed with black paint, ss shown in the

The guard’s van in Figure 4
pletes our little train. The buse,
megsures Bln. long and 2iin. wide.
two side pieces. “N,” are cut from two

pieces 0f wood mesguring 5iin, long
and Zin. wide.
The window cut-outs messure Iin.

high end 3-8in, wide. The details of
the door are painted on after the com-
pletion of the van. The two ends, “P,”
measure 23n. long and 1 7-8in. wide
(using 3-16in. wood), two windows being
cut out the same dimensions s those
on the sides.

The van top, “O,” measures 5tin. by
2%in. wide and is sanded on the top
edges to give a Slightly curved effect.

RADIO AND HOBBIES FOR DECEMBER,

The cupola, “R,” on the van top is cus
from 2 solid pieve of woud, 13ln. square
by iin, thick, to the shape shown i
the sketch, The windows ere nob cut
out, but paihted in lafer.

The potfom of the cupols is sanded
to a curve to allow it t sit neatly on
the van top. The somie general methods
of sssembly can be followed, but re-
member to tack the cupola to the van
top by thin brads driven into the cupdla
from the bottemn face of the van top,
before fixtug the Ven top w the ven
itself,

In regard lo painiing, use a good

(Continued on Page 56)
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HINTS FOR THE RADIO| = wan
HOMEBUILDER “.i%: = PRODUCTION

v to adjust.  Al} accessories need-
ing adjustmeni or obsetvation should be
atop e engine,  The lank engine, in
brief, should be a chunk of casi iron
wilh & miimum o  plumbing—and
uothing out of reach.

Project VII—For the sake of
NOTCH NUT menoeuvrability  tanks require new
AND SCREW 2 4] | trensmissions.

Shifting most tanks from one speed
to & higher one is a tough and elumsy
proc Fist you miust come to 8
full swp.  Next you grab the shift
lever with two hands, brace your feet
on the leavy elutch, and chabge the
gear ratio. Then you go your way.
. BETTER TRAMSMISSION

TUNING CW ON A "y This will not do.  Starting and stop=

SUPERHET. pitg in such ludicrous fashion is noy
A small oot i the manoeusrability in tiis war. A tank
T e p e REPAIRING PLIERS ; is uot a luxury vehicle. It goes mhouk
When your radio pliers become loote, its business steadily and relentlessly.
d and punch oul fhe A commander is vhercfore nol inzer-

A1 | ested In stunt performances.
a The kind of manceuvrability he
fosk in place by burriag =ith s cenre: Fii}| | wanus is precisely the kind supplied by
pumch. a properly-designed transmissind, The
| British have been experimenting with
planetary and hydraulic transmissions
but up bl now have not standardised

|

on one.
TWO-WAY CODE SET J The gsieering gear of the tank offers
A handy Iwo-way coda practice another challenge. A tank is now
sel can ba wired up a5 shown. \tmm’d simply by applying brekes that
Any small audio oscillator will b reduce the speed of one track. Meehenie-
satisfoctory, but remember  the ally and tacically this is weak.
one listening must keep his ey | tank is designed to turn m jts own
depressad while the other is send- length, bup wheu i turns in Its own
ing. If desired, & shorling switch | length at high speed it may very well
can be fitted across sach key. keel over.

\ What it needs is an nutomatic vati-
able steering (ransmission, which turns
| the tank on a progressively longer
| radfus as speed increases, This ad~
vantage, combined with the abillty to
| snift ander power, will make the tank
, into the flexlble war machine it should
{ be. Some development is gowng om,
but we ean stand niore,

WELDED HULLS
l Project VIII—-The riveted and bolted
tank must be superseded by the weld-
ed hull. Riveted or bolted tenks are
\ fine for trainees, but fighters snould be
spared being showered by henvy bolts
or rivews n the heai of battle
| A shell lacking enough impact to
pierce tank armor can easily knock 1n
the rivets or bolts. Caslings appear
| to be gaining favor es a substitute for
riveting or nholfing armor plate, but
there seems no doubt that welded plate
wll be as cheap und satisfactory as
anything.

These suggestions have been eritical,
but they have been constructive, In-
evitebly some brass hat will resent
them as interlering with his own ideas.
Il has already heppened {n England,

BASE 1N ChassiS 0 PWR
RN

wTE oY
bour

Crussis

INSULATOR
FrROM

oLo
5PARK

Hiah Vol It cenTER
igh Voltage Insulator
The bushing ?rﬁm ar old spark BATTERY
plug may be anchored in a pafel PLUG

to make a good emergency “Teed

through" insulator. The porcelain
bushing is held in position by
means of bakelite washers slippsd
over eoch ond, and d

The experimerter having seversl
receivors will find 1t profitable to
ave one powsr supply fitted to
a plug_made from an ald valve
base. The racsivers are fitted with
» valve socket to recoive Ihe plug.

‘ (Continued on Page 56)
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DISNEY_DOORSTOP 1S HANDY, COLORFUL

The colorful doorstop here described forms an
attractive ernament in any hom
kiddies it will be a source of dalight to them.
As well it will ba helpful in preventing those
doors from slamming sach time there is a gust
of wind. Make one for yourself, then a few
more to give to your friends at Christmas.

u T &
Ze Sueur

THE figure of our little
friend is best made
from heavy plywood, say
about §in. thick, and
roughly 7in, square. You
need not be an artist to
mark it and cut it out 1o
the correct shape.

Take your piece of wood and mark
it out in half-inch squares. Them by
following the illustration below, trans-
fer the outline to the wood. Alternately,
draw out the design on  piece of paper
8in. x 64in. and then press it through
onto the wood.

The design will, of course, be con-
siderably larger than the illustration.
With a jigsaw, or olber suitable toal, eub
around the deslgn very caretully and
then sandpaper the edges quite smooth,
rounding the froni edges slightly and
leaving the rear edges fairly sharp.

Next drill two small holes in the
position shown (o take the screws.

o Ihe rear of the figure & wodge is
attached, which is to be jammed under
the door, thus holding it fast.

For the wedge, a block of wood 3in.
x lin. x 5in, i$ required. On the block

! there ars

w

1 made carefully, this

little igure is remarkably

attractive. The main point

t colors

ard to strive for & per-

fectly smooth and lust-
rous finish.

mark out the shape as shown in figure 2.
Saw and plane Lo this shape.

paper

h finish.
When satisfied that both pieces of

the model are completely smooth, glue
and screw the figure to the wedge. TU
the screwheads are countersunk the
holes can be filled with plastic wood
and the screws hidden,

In patnting the model

%' ounres.

It 15 advisable to give
the whole a first eoat
ol some flat paiut to

act as a filler. When

thls ts dry, sandpaper
For the

VA

final color of the wedge
and back of the flgure
s greer or brown is
suggested. On tlie fromt
side of the fgure the
deteils are painted in
with suitable colors, say,

while for the body, biue
for the jaeket, red for

the hat and collar, and
vellow for the bill,

Y hands. and feet.

Carry the coluring of
Deraic the front of the model
= Sckews I )/ around the edges of the
oF WEDGE. figure. Outilne the fea-
—_— N tures with o fine black
DO 0 R 5T0p line and this handy
. F\G\JQEl, little door-stop is ready
— —— Tor use. o
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THE EASY WAY

By W. G. Nichals

WET
cLoTy

SMALL
CONTAINER
p—

FUNNEL SUBSTITUTE

IF ¥ou wish to pour water [rom a bucket

o & small conmainer and don't
have a funnel available. iry using a wel
cloth as shown. The end of the cloth
is wisted to 4 point so thal the waler
fows Off in & smull strearm.

« a e

ENDS FUSED
- WELDING
TORCH
L7 CABLE

J 5]

4

J
CABLE -7

TO PREVENT CABLES FROM
FRAYING

JNSTEAD of whipping the ends of wire

bales to stop them from fraying,
use 4 welding torch to Iuse the ends of
the cable together. Cut the ends square
and fuse beck for & Zin.

TOY TRAIN

(Continued from Page 53}

glossy palnt and & color scheme that
suifs your own particular teste. Grey
i probably the best color to use for all
goods stock and & silvery color for the
oil tank, A suilable insignia can be
painted in color on the side of the
‘atter.

A small hole should be drilled at ench
end of all the baseboards to allow for
coupling by an inverled “U" hook as
geserlbed Jast menth.

If yon take care in building up these
models, yoir will get as miuch pleusure
in tbe building as the kiddies will gel
in playing with themn when they are
_finished,

PAGE FIFTY-SIX

JOES
COLUMN

§ HAVE just completed a small bt in-

feresling job, and thought That you
may be intsrested, fa our home
we had a chair that was far from com-
fortable, for the sast was merely a flat
wooden surface.  After suffaring it for
quite o whils, | decided to do some up-
holstering.

Although i1 is usuaily hard lo buy goods
for jobs around the home nowadays,
had very little trouble in gellimg the
melerials. | cblained Jhree upholstery
sgrings from a molor garage which at
cne time was very busy on car bodies.
Should you ever decide on such & job
a3 this, you, fao, may be lucky in oblain-
ing springs in 1Ws way. No trouble was
experienced in ubtaining dyed hescian
lor the underssurface of the covering. For
a materfal to cover the whole job | ob-
tained what is known as titian cloth, which
selle at abou! 45 Uld & yord. and halt
a yard should be enough for an ordinary-
sized chair.  Ansther importart leatura
was the fact that both of these matarials
were coupon-free. Getting flock or some
cihar filling material may be difficull,
but maybe you could use the filing from.
say, a little-used pillow.

Upholsterers' tacks ars needed, also
skout two and three-quarters of a yard
of furnilure webbing, This sells at aboul
4d a yard and seems to be easily ob-
Hained.

Firsh, the seat of the chair is removed.
This shouldn'l cause you much trouble, as
they are oHen ony held in place by four
mefal buffems and ons or fwo screws at

the back. In all probability, the chair |
may now need strangthening, and this §
is easily dome by attaching friangular

weoden blocks in each of the corners of
the seat frame.

Now, The webbing is firmly tacked into
position across the bottam of the frame.
Three pieces running parallel to sach
olher about an inch and & hall apart are
sttached, and another three pieces are
atiached running at right angles to the
other three. Before finally tacting them
make sure that the webbing is Intarwoven
where they cross.

Place the three springs in position, and
with a sail needie and a length of shrong
thick string sew the boltom ring ol each
spring 1o the webbing. This will snsure
that Hhe springs will always slay in posi-
tion and thal they will stand upright.

The hassian is now tacked in pasilion
an lop of the frame, and this, loo, is
sown 1o the top of the springs. This
can be placed in position doubled, and
the filling put in between.

All that 75 necessary now is to cut the
fifian cloth to make a qoad fi} over all.
Turn the edges in and tack it firmly in
place, making sure Jhat the upholstery
tacks are evenly spaced and not too far
apart.

Often these tacks can be obtained in
diffsrent colars, and, if the color of the
chair covering is chosen with care, you
can choose the right colored facks to moke
an atirachive job of which you may well
ba graud.

i
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(Continued from Page 54)

but todsy in England no brass hat
ten do what he ltkes without being
questiotied.

Neither cau a manufaciurer hide bes
hind the specifications tumished by
(e gervices, He has gut used (o the
idea that today's Tush inay be tomor-
10w obsolescence. and no matter how
hard he hus worked on a project he
is ready to give it up lor somcthing
better,

Awerican engineers are able to give
full play W thewr talents withour being
disturbed by bumbing. This is 4 good
thing, for these engineers must provide
the tools to march the courage of tne
men who some day Wil invede The
Continent aud fiblsh the job

These engieers musL now help ine
dustry o pruduce volumes of anything
and everviling in lhe way ol arms.
They must prepare now te brovide a
future volume of arms thal will out-
perior and outnumber Lhose of the
enemy

I have offered # few thoughts on
tiis subject and oullived a few of the
especially urgens projects.  There are
many others. But they afi add up to
more altitude, speed and striking power
in the aly and smoot), fexible mech-
anisation on land. The war is now it
the laps of the engineers.

3

UNIVERSAL
LOUDSPEAKER

(Continuued from Page 40)

would have served, hut the 10in, has
the advantage of being able to handle
rather more power output—onee again
contributing fo the versatility of the
unit.

The main thing to remember is that
the outpul transformer in question has
Dbeen designed lor use with a certain
value of voice coil jnipedance, and 1t is
most necessary jo observe this reqiires
ment,

Some commercial test speakers have

is nndoubtedly a convenience Wivolving
considerable additional expense, especi-

ally if jt hes to be calibrated and ftted
with & special scale.

Yor all ordinary work it is quite sat-
isfactory to wse the a-c yanges of o
conventional multimeter the pur-
pose, &imply switeh to a suilable s-c
Tange and connect the leuds between
the two outer spare load lerminals

We guife yealise thal only a limited
number of readers will be able to dupli-
cate Lhe original unil. At least. we
trust thint the discisslon will prove pro-
Titable. aud belp olher readers to a bet-
ter understanding of yer auother ilewn
ol test equipment,




re
t HOOKS
8 STRiP of EVENLY

SPACED

HANDY PIE CARRIER

Next fime you lake a pie to a picnic,
moke four eye hooks from atifl wire, thread
an tin. sirip of old inner lube through lhe
eyes of the hooks and clip the iwo pie
fins logsther as shown. The pie will then
remain uncrushed at lhe

end of the irip.

CUT OFF
AND HEM
EDGE
SEW TO FORM
TWO POCKETS

PIPE
FOOT REST
=5 N
SHOVEL AND SPADE HINT
When digging around im heavy soil. a mall
longth of heavy rubber pipe split and
fastanad te the fop of the spade as illus-

traled will cul down fatigue and meke
digging vasier.

W
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PADDED SEAT
MOUNTS HERE

FITS
QVER
CONDUINT RiMm OF
BENT TO
THIS SHAPE BATH

BATH SEAT
A length of strong conduit benl to the
shape shown in sketch and fitted with a
small padded sest can be hooksd on to
the rim of tha bath, thus forming a handy
bath oat which will prove

quite a boon.

CARPENTER'S APRON
Whan you have a long nailing job to do
round the house, get your wils to sut and
sew an old sugar bag fo the shaps shown
in sketch, The two large pocksts hold &
plontiful supply of nails when required.

PHOTO ALBUM TIDY
A small snvelops glusd o Ihe back cover
of your photograph album will keep the
photomounting corners neat and tidy
and, st the same time, they will always
be on hand.
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DX NOTES

BROADCAST BAND DX

DAYLIGHT SAVING AIDS DX

As usual, this month quite an interesting batch of reports has

been received by the writer from many readers.

Everyone ap-

pears to agree that daylight saving is certainly to the advantage

of DX’ers interested in American and Asiatic stations.

As our

focals close an hour earlier than previously, they leave clear
channels on which overseas stations may be logged, many of
which at present are being heard ot good signal strength.

TAN interesting feature last month

was the reappearance of quite a
number of Japanese stations on the
broadcast band. These stations
have not been heard by most DX’ers
in this ecouniry since hostilities
broke out, and it 'was believed these
stations were off the air., However,
quite a number of Japanese stations
have been heard during the last six
weeks,

In our “Listen Por These' panel this month
We shall present a few.stations, not listed pre-
viously In this page, now being heard in this
eountry. Also included are some gasily logged
stations for readers living in locations mot so
favorable for broadeast band DX. ]

A TYPICAL EVENING

An interesting few hours were spent at the
dials on the night of October 14 byp the writer
and a comparatively new DXer, Cec. Carlaw,
Ifrom Five Dock. Some fairly good signals were
recelved on this occaslon, and I think some
of our other new DXers may be interested to
know what statlons we listened to, so they can
try for themselyes.

Between 10.30 and 11 pm some rather -novel
mdvertisements were heard from XEAW, trans-
mitting from Renoss, Mexico, and broadcasting
from thelr studios in Dallas, Texas, USA. on
1570kc.  Bome interesting gift offers are avail-
able to listeners to XEAW, from some of thelr
SPONSOrs,

Between 11 and 11.30, KSL, Salt Lake Olty.
Utah, USA, had a sesslon of recorded musTc
(plenty of band music); interspersed with {tems
of news for the folk in gountry districts.

EVOO, Tulsa, Oklahloma, USA, on 1170ke.,
was also at good signal strength at the same
time; but, like many North American broadeast
band statlons heard here, suffered badly from
deep fading, The 7.30 am Texas Time news
service was heard at very good strength from

WOAIT, San Antonio, Texas, USA (11,30 pm, our
time), This, as well as many of the other
items in this artlele, could be followed well
away from the loud-speaker, :

From 11.44 to about 11.58, a report was copled
for station KOB, Albuguerque, New Mexico,
USA, on- 860kc. As usual for a report, the
names of records, and as much detall as pos-
sible concerning announcements, advertisements,
d&e¢., broadeast for about 15 minutes, were
copied,

Subsequently these were neatly set out, to-
gether with details of signal strength, fading,
&c., plus a request for a verification. The
letter was then mailed to station KOB.

In this report, I quoted American Pacific war
time, meking this guite clear to the folk at
KOB. I also reminded them that Australian
Eastern Summer Time {s 18 hours sahead of
APW time. It is mlways o good idea to guote
the station's local time when reporting, but
in this case T was not certaln whether Albu-
querque was on APWT or not,
mﬁu.sa an up-to-the-minute news round-up
was 'heard clearly from “The Volce of the
Golden Gate,” KPO, San Francisco, California,
USA. on @80kc, An interesting programme of
variety mny also be heard occaslonally around
this time from KOA, Denver, Col, on B810kc.

KIRO, Seattle, Washington, began a 46 min-
ute programme of recorded music at 12.15,
featuring some of the latest tunes to be re-
leased In USA. Quite a lot of noise was avail-
able on 640ke., for here we heard KFI, Holly-
wood, Calif,, ‘with a session of news flashes,
market reports, countrymen's notes, and musie.
This was mixed with a great deal of so-called
musie, gong beating, &c.. from XGAP, Peking,
Ching, on the same f{requency.

All stations mentioned here verify correct
reports, although it is doubtful whether or not
m report would reach XGAP at present,

R

: EPORTS the Christmas lssue should |}
! reach Mr. Roy Hallett not later than :
\ Saturday, Movember 28, |942. His address ls“
\ 36 Baker-street, Enfield, NSW. {

B e i s |

for

II.ISTI:N FOR THESE s'rn'nomsi

HERI: is & lst of stations in America not
listed previously and now being heard in
this country.
Try for these between sunset and about 1.30
am, and particularly at times gquoted after
station detmils:—

' WOW, 590ke., Omaha, Nebraska, 11 pm, °

KETAR, 620kc., Phoenix, Arizona, 11,30 pm.

EUTA, 570ke., Salt Lake City, Utah, 11 pm,

EMPC, 7Tl0ke., Beverly Hills; cCalif.; heerd
when KIRO fades down.

EGW, 620ke., Portland, Oregon,

KROW, 960ke., Ounkland, oOalif,, 12.45 am,

weal,
EFPY, 020ke, Spokane, Wash, 1.0 am.
EOY, oobke., Phoenix, Ariz., 12.30 am, weak.
RLX, 9i0ke., Oakland, Calif.,, 1 am,
KALE, 1330ke., Portland, Oregon, midnight.
KMOX, 1120kc., St. Louls, Missouri, 12.15 am.
JInterfered with by another station,
CBE, 5540kc,, Watrous, Saskachewan, Cannda,

12,30 am.
EEGM, 950ke., Tijuana, Mexico.
XEG, 1060ke., Monterrey, Mexico, 11,456 pm.

, 940ke., Mexico City, midnight.

WLW, 700ke., Cincinatti, Ohio, USA,
KLPM, 1390ke., Minot. ND. i
EERN, 1410ke., listed as Bakersfield; one re-
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porter heard them announce thelr location
as Fresno, Callf., USA.

KMO, 1380kc., Tacoma, Wash.

KXYZ, 1470ke., Houston, Texas, il
KOER, 1390ke,, Long Beach, Calif. .
EFOX, 1280ke,, Long Beach, Callf,

KFJZ, 1270ke., Fort: Worth, Texas.
WJJD, 1260ke., Chicago, Il
KS00, 1l40ke,, Sloux Falls, SD.

KWEKH, 1130ke., Shreveport, Loulsiana,

KSAL, 1150kc., Salina, Kansas,

WWL, 870ke:., New Orleans, La.

WHAS, g40ke,, Loulsyille, Ky, USA.

WSM, 6560ke,, Nashyille, Tenn.

WAKR, 1500ke., Akron, O.

KDB, 1480kc,, Santa Barbaras, Calif, 1

WNAX, b70ke., Yankton, SD.

CFCN, 1010ke., nccording to call books.
ported heard on 980kc., Calgary,
Canada.

KJA, 970ke., Seattle, Wah., USA.

LR4, 870kec., in Argentina, 8, America; heard
in relay with LS4, Buenos Aires, 670kc.;
both close at 1.0 am,

These stations will be of interest to those
experienced DXers, but to the beginner we sug-
gest you read the notes on this page covering
one night's listening at my location, Stations
mentioned there are all fairly easy to log.

Re-
Alberta,

by |
Roy Hallett

e

{
8
READERS’ REPORTS

This month the writer would llke to thank
the following readers who haye been thoughtful
fsl‘:licush ito send along reports fo: this month's

uer—

E. J. Perrett, Marrickville, NSW; Q. Rouse,
Potts: Polnt, NSW; D. Spencer, Forest Range,
B8A; C. Reid, Smithton, Tas:; Dr. Gaden, Quilpie,
Q. BE. Suffolk, Summertown, SA; L. Gliddon.
Upwey, Vie.; D, Berndf, Wotha, Q; H. Hull,
Cabarlah, Q; H. Perkins, Malanda, @; R, Gil-
lett, Dudley Park, SA; W. Skelton, Queenscliff,
Vie.; R. K, Clack, Aust. Home Forces; D. B.
Mudie, Noojee; G. Bennett, Froserpine, Q; A. 8,
Condon, Laurse, SA.

VERIFICATION CARDS

Some of our readers may.be interested to
read descriptions of some verifieatlon cards
being sent out’by some of the DX stations heard
in this country, so from time to time we shall
.dea]l with cards received by the writer and our
Teporters.

1ZB, 2ZB, 3ZB, 4ZB, 2ZA—One of the most
attractive verification cards 'I have ever seen
is the card usually sent out by these five New
Zealand stations, The card {5 somewhat larger
than the usual QSL (or verification) card,
printed in red, white, and blue. It carries a
map of New Zealand, with cities where these
particular stations are located marked with
an aerial mast, The New Zealand flag appears
on the bottom right-hand corner. ‘The Unlon
Jack is shown at the top left-hand corner.
These statlons are owned by the National Com-
mercial Broadcasting Service, 1ZB Auckland,
1070ke.; 2ZB Welllngton, 1130ke,; 3ZB Christ-
church, T1420ke.; 4ZB Dunedin, 1310kc.; 2ZA
Falmerston North, 1400kc.

AUSTRALIAN STATION

Our Editor tells me that he hopes to publish
g complete and up-to-date list of Australian
broadeast band statlons in the next, which, in-
cidentally, will be our speclal Christmas issue
of "Radio and Hobbles' =0 I am sure many of
our readers will be pleased to hear this, and
will be looking out for the list in next month's
issue.

The writer s anxious to know just what our
readers think of the lay-out of our DX page.
I would appreciate readers’ comments on this
metter, For instance, would you prefer longer
station lists and shorter comments, or more
news matter with less space devoted to station
lists? Would you like to see plctures( say, of
verification cards, station equipment, &c.) occas
sionally? Do let me have any suggestions you
may have when next writing,

DX RERORTS

In letters to the Editor, readers often inquire

.85 to the formalities inveolved in sending
Vreports to the writer or to Mr. Whiting, who
conducts the short-wave pages. To put it

plainly, there aren't any. .,

If you come acrosg a station which might
be of Interest, try and ldentify It by noting
‘the frequency, by listening for the call sign
or name, or for the name of the country or
city in which it Is situated.

If you cannot identify the station, take note
of any peculiarity In transmission procedure
and of any interval signal used. Maké notes
as regards the time of day, the strength of
the signal and mention the type of receiver
and aerial ueed.

Then sot out the: information
and post it to the writer or to
if it 15 a short-wave station. If it is a new
station we will be glad to hear of it. If It
Is not a new one, the information will allow
us to galn an idea of reception conditions in
your particular location.

All letters recelved are acknowledged through

these columns and, if space will permit,
answered Individually on the back page of

in g letter
Mr. Whiting

the magazine.
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NSWERS T0 CORRESPONDENT
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PERSONAL

SUPERVISION OF

Temporary Suspension Of Query Service

(QWING to office arrangemens. it will be impossible for us to m

il direct answers

to technical querier received during the months of Decembar and January.

Our shilling query service

will therelore be suspendad during that period and any
loflers received will be hald over unhl we arc able lo deal with them.

Ordinary

Quaries will be answered in the normal way through lIhese columns.
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ANSWERS

H. 0, Smith, Barrler Reef, Q.: Your very in-
teresting letter to hand, and we will answer
it in the near future. Thanks very much for
the photo,, which certainly portrays the isola-
tion of which you speak. WIIl be glad to hear
from you again. Best of everything,

H. Perkins, Malanda, Q.; Your usual report:

arrived here in time this month., We see you
are hearing your share of stations still, but
your reception times are s little different to
ours, All the stations this: month are heard
here, Regards, |

G. Bono, Orange, NSW: Glad to hear from
you and will be pleased to geét a log from, you
al any time, As reégards the details of the
nerial, we will forward same In due course.
Your method of logging is quite correct.

M. DMorris, Merewether, NSW: Thanks for
the letter® Am glad wou found Mr, Lee. Al
regards the letters from WJQ we are completely
Enﬂ’lad. Hope to solve that one one of these

ays,

G, Latham, Warrawee, NSW: As you will no-
tice, the ecall of the station {s KWD. Thanks
for the information. Hope that you will send
ini & log éach month, Regerds, 7
vA. T. Johnson, Maylands, WaA: Thanks for
the log, and am glad to see that you are still
etting among the stations. Thahks for the
nformation on Radlp Metropole,

J. Buckley, Goulburn, NSW: We had missed
¥ou but now we know where you were, or did
we? Will be glod to see yvou down here at any
ltirn!;:. Let me know where you are. Best of
uck,

E. J. Perrett, Marrickyille, N.S.W.: We make
it KWD. Hope you continue to hear all the
stations that are audible these deys, Glad to
hear you have converted the wife, Keep up the
good work.

N. A. Hanson, Merrylands, N.5.W.: Glad to
have seen you pgain. Hope the receiver goes
anlong well, The curd is good work.

G. Wilson, Sth, Melbourne, Vie.: Thanks for
the letter, which I am answering In the near
future. The log wa8 wvery good, All details
will be in the letter.

W. Harvey, Dubbo, NSW: Your log is up to
its usual hlell standard, The best aerial we
cann recommend  is the single-wire inverted L
a3. high ms possible and about 50 feet in
length.

Dr. K, B, Gaden, Quilpie, Q.: Thanks again

for your letter. You alwnys seem to have
scmelhini interesting—hope that  all your
troubles hsyve cleared up by this. The sked
was quite o success, Regards.
G. Rhodes, Cunberra, ACT: Thanks for the
log., Glad to hear that you sare getting the
verls you ‘were walting for. Hope that you
nlzeet with some success on the lowér frequen-
cles. b

J. W. Swingle, Hawthorne, Q.; Hope that con-
ditions are still good. We have not seen the
projected log from your wife. Your log seems
to be very good and we hope that you continue
to hear the stations, Glad to note the sets
are still golng well, Thanks for the stamps,

R, M. Churcher, Devonport, Tas.: Glad to see
your log In again, 'Will answeér yours very
goon, The Amerlcans seem to be poorer in
your part of the world than they are here.

E. H. Suffolk, Summertown, SA: Thanks for
the log, and that that you will be able to
devote more time to the 8W side in the near
future. We recelved the dope, but as yet have

not made it up,

E. Moaore, DBrisbane, O.: Your verls are
very nice, Glad to hear that they are still
coming through. Reception still seems to be

good at your end.

B. Kelleher, Newport, Vie.: Hope that you
will be able spend more Lime at the re-
celver in the near future, Pleased to read

that you are hearing the Americans;
receiver seems to be doing

The
its stuf in” no

mean  way.

A, Lee, Merewether, NSW: Bad luck having
trouble with the aerial. 'Have never heard of
snyone lesing the pulleys blown off Am
sending you the dope. Will find out about
the other, but do not hold ouwt much hope.

T. Mullens, Yarraville, Vie,): Glad to hold
.out the hand of welcome to our pages. Thanks
very much for theé kind remarks. The log is
quite good. Keep up the good work,

McKinnaen, Strathfield, NSW: Thanks for the
log, which was. very hélpful and’ instructive,
Hope that you sort those stations out agaln
gogn. The effect of the choke seems to be
rather peculiar, Best wishes,

P. W. Brunt, North Sydney, NSW: You may
be sure that we wish you all the best of lue
with the Listeners' Leagué. We are writing to
you in the near future. Thanks for the letter.

R. Gillett, Dudley Park, SA: Thanks for the
log, and we hope that yvou will get: a little
more time to yourself soon. Yours was the
letter we mentioned. Regards, |

8. Jones, Punchbowl, .NSW: Pleased to hear
from you again, The dope {5 very good. Wil
be glad to hear from you again,
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SHORT-WAVE REPORTS

R. K. Clack, Home Forces; We @are sorry
that wyou will’ be unable to send in a log for
some time, but yow may be sure that we nll
wish you all of the best mnd hope that your
name Wwill soon fteappear. Regards,

R, Hallett, Enfield, NSW: Congratulations on
the good ‘work you are doing. Thanks for the
dope, but we hnd heard about them., Thaunks
all the sams.

= == B i o vs e s arats

D. Berndt, Wotha, Qld;: Always pleased to
recelve those interesting reports from vou, Hope
you pet some verifications back soon from those
stations you have reported to. I have also
notlged. the reappearince of several Japanese
itations. but they are hard to identify these

HYE,:

L. Gliddon, Upwey, Vie.: Glad you are getting
along well with that radio course; hope you are
enjoying your lessons., Sorry the radio has not
been the best: hope it {8 working satisfactorily
now. 1 think the inverted L {5 as good us any
nerial’ for good® all-round performatice, but
shall drop you @ note on the mualter,

H, Hull, Carbariah, Old.: Very pleased to hear
from you again, Was Interested to read about
those Americans you are hearing. Shall cer-
tainly mention them 'on the DX page.

letter groups per line.

WANTED TO BUY, SELL OR
EXCHANGE

IR EADERS who wish to buy, sell or exchange

goods are invited to insert am advertise-
ment in these columns of Radio and Hobbies,
The cost for such advertisement is 9d per
line for a minimum ‘ot three lines, making
the minimum charge 2s 3d. As regards space.
it is reasonable 1o count seven words or

{'OR SALE
condition;
Stratnneld,  Ubiszo,

{OR SALE. R.&H. 10w, PA3 Amplfier, with
Crystal P.U., 8in. Speaker & WTaflle, £15
t_:sf.sh_ My, “’nr\\-ick_._'.:j,’:s l:rnwn—_s!m Sydney,

1“03 SALE, 5in, Amplion
Speaker, 30/-; 4 Oarbon Mikes,
Silvertown Galvanometer, 10/-; 0.250 mu.
meter, §/-; 1 60 ma. Transformer, 385, 0,385,
av, 2A, 2 by, 5A, 5/-12 Raytheon B.H. Recrifers,
5/- en. R. Argue, 15 Mount-st., Arneliffe. LX1206

FOR SALE, £4/10/= the lot—1 Eliminator

less valve, 1 Osram 4-valve Battery BSet
Table  Model with large table loud speaker and
a lot of junk including volt meter, earphones,

4 pairss Earphones,
Cheap. . Dane, 22

Excellent
Gelling-ave.,

New per. ni#g,

b= euyy

old Atbwater Hent set, and’ host of wireless
miterinl, wire, ete., eic., stitable for country
wireless. fiend. Letters  answered. Thos.
Orchard, Francis-st,, Cessnock.

R. K. Clack, "Somewhere in  Austrilin’:
Thanks so’ much for the loan of “France
diAbord." I was very interested in it indeed.

Thanks for the Ilst of stitions you ere hearing.
You still seem to find thme for some DX, desplie
your ‘heavy dutles. Keep up the good work,

W. Skelton, Queensellff, Vie.: Your reports
are ‘always of Interest; thanks for the list of
your loggings. . You certainly are pulling them
in these days.. How do you liké daylght sav-
ing? I have been abie to log several additional
stations sinee f{is inception,

H. Perkins, Malanda, Qld,: Rend with interest

your write-up in Mr. Whiting's pnges lIast
month, Hope those QSL's contlnue to ¢come
along. You appear to experience Egood recep-

tion at your location, {n spite of the adverse
things you say about it.

Jock Willard, Wellington, NZ: Always glad
to hear from you, and other DX fans in your
country, I also received copies of those talks
from WRUL; glad you did also. Care'to change
locations for a while?

G. Rouse, Potts Point, NSW: Yes, I remember
you being with the ADXRC. I agm a member
of the cliub mysell. Glad to welcome von s &
contributor to this magazihe. Am looking for-
ward to any definite information Yot gather
concerning that 630ke. Indian,

D). Spencer, Forest Range, SA:
tions on your verifiention from
work.  Wlien are you going
thpse elusive South Americans?
you in the comp.
always welcome.

E. J, Perrett, Marrickville, NSW: Thanks for
taking so much trouble with the description of
that aerinl of yours. I am looking forward to
trying it out. Glad to know the stations are
still rolling In out at Marrickville.

C. Reid, Smithton, Tas.: Your location also
seems to be a favorable one for DX you cer-
tainly had o fine log to report this month, at

Congratula-
CFPL; good
to stop fAnding
Bet Ern beats
Those reports of yours are

any rate. Glad the lIst of Buropeans wag of
irterest. Hope last month's’ list of North
Americans was of some help also, Always

pleased to lend a hand to identify stations.

K. B. Gaden, Quilpie, Qld.: How on earth you
man#age to find time to write several letiers a
month  to radio. magazines,. write out reports,
listen to the rauiio. and keep the '"Dr.' before
your name? I just cannot imagine. Those in-
teresting letters from you are always very wel-
come. Hope those Frisco cards arrive soon.

E. Buffolk, Summertown, SA: Always glad to
recelve those noles from you, Any more new
countries to your log of late? Pity those South
Africans don't verify, isn't 1t? Bet Dud bents
¥ou' in the Q3L comp.!l

A. 8, Condon, Laura, SA: Thanks so much for
your: meatly set out; comprehensive reéport;
always look forward to recelving them each
month, Have not logged any South Africans
here in the East yet. Thanks for the list of
those addltional Americans you hayve logged.
Shall certainly add them to:our list this month.

R. J. Finlayson, Moss VYale, NSW: Glad to
receive that all-too-short mote from you. Shall
only be' too "pleased to try to enlighten you
about sending out reception reports. Hope it i
not long before vour pile of verMieations begins
to. grow.

G. Bennett, Proserplne, Q: Very pleaged to
hear from vwyou again. You still appear to be
hearing plenty of Interesting stations, Hope
you muanage to log n few more during your
holidavs. I am determined to take a  radin
to Queensland one of these days, and try to
hear some of those excellent signals you folk
tell ‘me about.

ROS 5-band Communi-
or parts to build same,
Also small Engine-
to J. Thomas,

‘\'..'8?1'1‘81‘) TO BUY,
cation Ceoil Kit,
either nely or second-hand,
drive Generator. Particulars
“Longdale,” Broken Hill,

Turntable, prefer 110V,
AC-DC, 478 rpm, or turntable complete

with pick-up or good spring: motor. Full

purticulars, J. Chollol, 16 Bond-st., Sydney.

\\_-'ANTED. D.C. Multimeter or Voltometer,
1000 ohms per volt. Must be guaranteed

in perfect, order. Particulars and grice to
. West, P.O, Box 14, Warwick, Q'ld.

‘\‘.»\NTF.LD Two Continental type mica dielec-
trig var, cord,, .00035 to .001, or twin unit
from American midget set—H30 Westinghouse
Reet,—2 volt syt wib, unit. A, L. P. Wall,
4% Victoria-st., E. Maitland,

VVANTED URGENTLY,
slow-motion Dial for
celver, Particulars, price to R. C,
Operator, Dept, Aireraft Production,
man's Bend, Melbourne.

\'\.‘-aNTED, August and September, 1942, issues
of “Hadip & Hobbies:! Please write o
C. 5. Besant, Workers' Hostel, Lithgow.

‘ TANTED, Electric

Eddystone or similar

commurication re-
Hope, Radio
Fisher-

EXCHANGE. 35 M.M. Talkie Shorts, also
8 M.M. (Silenti. Would like to swap dope
on Movies, 'T. Gray, 35 Hill St,, Manly, N.S.W.

\\"’AN’I‘ED urgently, 2-HP, 240v. A-C Motar,
single-phase preferred, Alternntively,
Rotary Converter to supply theatre arc lamp,

Frice and particulars to A, P. Hicks, Buargo

Garage, Bargo, N.S.W.

HAVE YOU A HOBBY?

\\TE will buy your Model Planes, Engines,
Motors, | Pistons, Windmill Toys, Tricks,

Jokes, and Noveltles, Ring, call or write to

Levenson's  Radio, 226 Pitt-street, Sydney,

Phone M2525, .

LEARN TO BECOME AN EXPERT
RADIO TELEVISION TECH-

NICIAN gn a good pay Job!
Assure your future On our easy
Learn #and Earn Paymenf Plan
by our simple 24 Step by Step
Charts, Hlustrations, Lessons, ete.
We buy all Sets you can masake,
and we supply a Free Gift Begin-
ner's Tool Kit, also Free GIft
Parts and Easy Plans to build as {llustrated
the World's Smallest Pocket Radio. Requires
no, Valyes, Batteries, Electricity upkeep. Sells
everywhere. Free booklet, ete., available,

RE-NU RADIO & ’I‘I-ILE\’ISION-I_ZIO[.LEGE.
Opp. Richmond Stn., Melbourne, Vie,

Printéd and Published by Associnted News-
papers Ltd. (successors to Sun Newspapers
Ltd.) at the registercd office of the Company,
60-70) Elizabeth-street, Sydney.
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Morse Set, Adjustable De Luxe Key
Buzzer Switch from light to buzzer.
Battery mounted on Baseboard.

P.M.G. De Luxe Adjustable Morse
Set on wooden base, with buzzer,
light switch, and battery. 30/-,

Pick - up Heads.
Fit and suit all
standard Tomne
Arms, 198/6, 22/6.

Model Electrie
Motor in Kit, from
3/11. Or assembled
Model, /11,

Same as above, with On-0ff Switch,
15/-. Run off wet or dry batteries
or transformer. Bell ring type, 7/6.

Just arrived from
London. Midget
Glass Indication
Lights, Glass and
mounting, fittings,
red, green, opal,
blue. 1/6 each.
Complete with
lamp holder and
moeunting fitting.
2/9.

“Keena''
Safety
Razor Blade
Sharp~

S
File Steel Sheath or Hunting
Knives. Ideal for Men of the Ser-
vices, Al Metal Throughout {one
piece) 18/0—overall size approx. 94
in, 80/-—overall size approx, 111%
in. Solid Leather Sheath, 3/- extra.
Please add postagze,

Morse Code Set, complete buzzer,
battery, and Morse Code Key, all
mounted on baseboard, 15/-; key
only, 7/11. Add postage.

Multi-
strand

T

ahft., 3/3.
100£t., 6/6.
Needs no
s ¢ parate
lead-in wire or

FIXED

CRYSTAL
At , DETECTOR
Fixed Crysial Detectors, with

mounting clips, 3/6, 4/6.

Puzzle Lock. Won't
open until you know
how.
2/
2/6 posted.

"h.‘_“_ 5
LEARN TO

DEAW.
GRAPHISCOPE,
With it you ecan
copy drawings,
photos,  illustra-
tions of all kinds.
8/6.

the nut un-

til U know
how, 2/-, or
2/6 posted.

Aircraft
Identification
Booklets,
in 3 Parts.
4/3 each, or
4/6, posted.

British and German Fighters and
Bombers, American Types for the
R.AF. Italian Fighters, Bombers
and Seaplanes, Troop Carriers and
Seaplanes, British Trainers.

Aeroplane Recognition Tests, in 3
parts, 1/3 each, or the 3 for 3/6.

Adjustable
Metal Case
Buzzer, 4/3.
De Luxe Type
Buzzer, 11/3.
Buzzers for
Doors, Offices,
ete,, 3/6.

SPECIAL !
Straight Vision Back FPanel

SPECIAL! o aiokes

Dials,
22/6. Now 5/-. Knob 6d. Globes
1/- extra. Please add postage.

Pocket Volt Meters, British made.
Heavy type, 2-gauge, 3-gauge, @ to
30 M/A, O to 160, 0 to § volts, 18/6.
0 to 180, 0 to 8 volts, 22/0.

Precision
Made Com-
passes in
Metal Case
for all
Branches
Services,
Traveller, Mariners, ete.
11/6, or 12/- posted,

We Want To Buy Headphones,
Portable Gramophones, Single
Gang Variable Condensers, Electric
Gramophone Motors. Let's know
what you have to sell. Call, write,
or phone.

194 diamt.

Adjustable
All-way
Code Key,
with
Heavy
Plated
Fittings.
On Moulded Bakelite Base.

Long

or Short Tapper, 12/6.

able Morse Key, P.M.G. type, with
high tone buzzer. Mounted with
battery, 2i/6.

Balanced Shef-

field Throwing
Knives, Overall
length, H34in.
Light Weights,
8/6 ea., 17/- per
pair, Set of 3
for 25/-.

Balanced Sheffield Throwing Knives.
Overall length 714in. All in leather
sheaths. 10/9, or 11/6 posted.

10/9

New Featherwelght Throwing
and Sheath, B/6, or 8/-
Overall size, 634 inches,

= —

Knife
posted.

Electric
Soldering
Irons.

5 watt, 13/4.

Solder Flux, 1/6 tin. Now 6 for #/-,
Add postage. 12 Months' Guarantee,
Rubber Flex, 1/3 yd. extra.

Matches are scarce, Here's a

Baving! Combination Electric Torch

and Gas Lighter. Instant action.

Uses standard bulbs. Complete with

Electric Elements, which are inter-

changeable, 3/6, or 8/% posted.
Please add postage.

OF CARDY
3

3/6

with full,
posted.

Trick Pack of
simple

Cards,
4/~

Luminous
Paint. Mix

instructions,

e with water for

T % B1a c kouts,

i "‘;\\‘ Watch Hands,

VY Y Numbers,

LUMINO s\ Switches,

ete,, eto. /-,

pAI NT or /3% posted.
The Mystic
Ratile Box., Coins
and small articles
disappear and
reappear. You

hear them raitle
all the time, easy as easy can be.
2/6, or 3/- posted.

Photography Simplified, 2/8.
The Simple Lathe and its
sories, 2/9,

Acces-

Adjustable DMorse Set. Buzzer,
Battery, and all fttings. Mounted
ready for use on wooden base-
board. 22/6.

Best Grade
Whistles. The
Thunderer Re-
feree, 3/6, or
3/9 posted.

P oliceman
Whistle, 3/11,
or 4/G posted.
Wardens'
Whistle, 3/3,
or 3/0 posted.

Genuing Army Whistle, 3/9, or 4/-
posted.

Amplion Gramophone Pick-up, com-
plete with Vol. Control and Tone
Arm, 38/6.

LATEST RADIO
PUBLICATIONS
How to Build Modern Crystal Sets,

1/2 posted. Morse Code Sigqalling.
1/2 posted. The Radio Dictionary,
1/2 posted. The Radio Laboratory

Hand Book, cloth bound, 21/-. A
Splendid  Volume., The Practical

Wireless Encyclopaedia, 15/~. Wire-
less Serviecing Manual, 12/6,

Everyman's Wireless Book, 9/6.
Wireless Terms Explained, &#/6.

The First Course in Wireless, 8/,

Now Ready. Book Just Arrived!
A First Course in Wireless, SI,{!!.
BOOK JUST LANDED!  Getling

Acquainted With Radio, by Alfred

Morgan. Fully illustrated. 286
pages, Cloth Bound. 30/-,

The Foundations of Wireless, Pub-
lished by *“Wireless World,"” 12/6.

A Splendid Edition from London,

Price 10/6.
Registered
postage, 9d.

The Second (Overseas) Edition of
the British Eadio Amateur's Hand-
book, contains 328 pages of the
most valuable data on modern radio
science, and has now been accepled
ps a standard text book by many
signal branches of H.M. Forces. The
section on radio transmitters in-
cludes latest U.H.F. apparatus and
television technique,

The Bladesaver
Razor Blade
Sharpener, with Strop at Base, Easy
to use. #/-, or 3/6 posted.

Games, Hobbies, Novelties,

N.S.W. only, not Interstate).
Phone Chlls Weletrmed. Send

J. LEVENSON'S RADIO

and Slot Machine Specialists,

. 226 PITT STREET, SYDNEY.
Everything from A to Z in Radio at Sane Profit Prices.
and M2526-7. Goods forwarded C.0.D, Post or Rail (C.0.D. Rail within
Prepaid Telegrams and Long Distance

Phones M25325

2d stamp for special Bundle of

Tlustrated Literature. Send 2d for New Carnival Bazaar, Fele Catalog.
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i'eefr:“ifnrid Rafftl'o Service Engi- . v | '4 Hundreds of our fighting men
Nations' se!fu" o io. Feey, the i : learning Radio  the A.R{C,
8 working in time Sam Whether at home or in

of emergency. s : waﬂénmﬂ you can be trained.

o

Radio is calling for ambitious men with some Radio training. There's a radio job waiting for you in industry

or the fightng forces. It's a mansized job which will enable you to serve your country now and offers you

a career when the war is over.

You can quickly fit yourself to take up radio enginéering 'work. No previous knowledge is required — you
learn at home or in the modern A.R.C. workshops. It costs litHe—{less than the average fellow spends on
tobacco each weekl—you start immediately, and only ordinary education is required.

4

Get the latest information on this amazing course of training. Send the passport below for free A.R.C. book
"Careers in Radio and Television." Read all about the important jobs YOU can fill, once you are trained.

2 Frs
Tineipay of A‘tmrali

Dear Sir,_

Plegse ¢o
the Jree boa;:."i e






