AN IMPORTANT MESSAGE
TO BUYERS OF RESALE

ROLA

LOUD SPEAKERS

To make the most efficient use of available materials and man-
power, and fo ensure you of maximum service, Rola has insti-
tuted these changes in soles Policy:~"

I The stendardisation of the following speaker models:
G12, K12, K10, K8, F5B, K5, Gl12 PM, 12/42,
10/42, 8/20, 6/12, 5/7 (or 5/9, whichever is
available), 10/20 and 8/42 can be supplied to
special order.

2 The limitation of fields and transformers to popular types.

‘ 3 The reference of all orders for resale Rola speakers and
AR e parts to distributors and wholesalers.

larly to the Rola : :
Neowsresl, Sundays :
dshan=i 0 ¢ Bt In these difficult times Rola is making every effort to keep the
:I)?f.T'z'UE ;Ao;: ; trade supplied with replacement speokers., and your co-oper?tic.n
PI-MU-SE. along the lines indicated, will greatly facilitate the smooth distri-

’ bution of supplies throughout the trade.

When Civilian Production is resumed, make sure that the radic sets ,ou sell are equipped with
p Rola Loudspeakers.




he Reliable Line

COMPONENTS BY

Crown

ELIABILITY and precision are the key notes in every step
throughout the manufacture of “CROWN” Radio Components.
Perfect co-ordination of skilled minds and hands in the “CROWN”

Organisation, combined with years of experience in radio manufac-

turing, has resulted in the production of radio components of un-
equalled dependability.

The skill and experience of this Organisation is at the disposal of those
seeking better Radio Components.

“"CROWN" Radio Components include: Tuning Units, B/C Coils, S/W Coils,
I.F. Transformers, Tuning-Dials, Padders, Trimmers, etc.

“CROWN?” are now occupied in manufac-
turing vital radio components for all
branches of the Fighting and Essential
Services. They are, nevertheless, assidu-
ously planning for pre-eminence in the

[RADIO-PRODUCTS PTY. LTD. itanmsititnsniittind ot
a Al

§)-53 MURRAY STREET W IF IT'S A "CROWN" PRODUCT IT'S
PYRMONT — SYDNEY RELIABLE

OR-10-45
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EDITORIAL

It is unfortunate that censorship has made it necessary to
suppress the telling of the wonderful tale of what radio and
radar have done to ensure victory, to save lives and to make
the winning of the war so much more pleasant than would
otherwise have been the case.

I recently encountered (and I don’t mean met) a National
Service Officer who really thought that the only use for radio
in the forward areas was to provide the troops with light
entertainment! There was a man who held- the destiny of
hundreds in the palm of his hand, yet knew nothing of the
achievements of electronics.

Needless to add, when I left him 'he had an impression
that there was something more to radio than horror serials.
I hope that I did not reveal any of the “Confidential” and “Top
Secret” angles on the latest methods of gun aiming, shell
velocity measuring, and so on.

1 feel that it is the duty of every one of our readers to do
what he can to spread the gospel about radio and radar, even
if he can only go as far as to tell what has already been
released in our recent articles on radar and the vital part it
played in the Battle of Britain.

There is so much about radio that is not worthy. Many of
the abuses of broadcasting must make the radio pioneers squirm
in their graves, but at least radio’s part in the fight for freedom
is something worth while for the poets to write about.

Let’s all do our part and make the most of it. It is a fine
topic for conversation with your friends and customers.

= A. G, HULL.
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All over AUSTRALIA

—the name R.C.S. is recognised by both the
trade and the amateur set constructor as
being the trade mark of quality in precision-
built radio parts and components. Contracts
with a high defence priority naturally take
precedence over civilian requirements at the
present time, but the day is not far distant
when a full range of both old and sensation-
ally new chokes, transformers, coils and dials
bearing this famous trade mark will again
be freely obtainable.

R.CS.

POTENTIOMETERS
AND RHEOSTATS

R.C.S. Potentiometers and
Rheostats are mude of moulded
bakelite, with brass spindles.
Nickel silver contact ring en-
sures smooth action.

0-10000 Ohms.

5 R.CS.
VOLTAGE DIVIDERS

R.C.S. Voltage Dividers are wound with 42 BMS
Oxidised Nichrome wire, guaranteed best per-

R.C.S. STAR AND M/C CONDENSERS ~ e @ e

R.C.S. Midget condensers feature Trolitul end plates
and are available in single and double bearing types.
Max. Cap. Min. Cap.

MMFD. MMFD. Plates

Cvi4 10
CVis 15
CVie 25
Cv3? 35
Cv3g 50
Cvie 70
Cv40 100
Cval 10
Cv4z 15
Cv4y 25
Cviq4 35
Cv4as 50
Cvés 70
Cv47r 100

R.C.S. |. F. TRANSFORMERS

R.C.S. LF. Transformers are of registered
design, are permeability tuned and feature
the exclusive R.C.S. Trolitul base, with
special condenser pockets. Coils are
wound with 7/41 Litz wire.

IE 12 Permeability tuned. 460 K.C.

:E ;g Permeability tuned. 175 K.C,

o
B ONOLAEWN

w

R.CS.
FILTER CHOKES AND
AUDIO TRANSFORMERS

These R.C.S. quality components in-
corporate heavy copper wire wound
on Trolitul bobbins. The use of Trolitul
eliminates electrolysis, ensuring much
longer effective life.

TB4. A Class. Single.
TB5. A Class, PP....
TB6. B Class. PP
TC65. 50 M/A 30. H.oom
TC60. 100 M/A 30. H.ovn

CUBDBDWWWONDBWWW
CNVaAWN T

14

)

R.C.S. PADDERS

These padders are of a
speciql high grade type.
he plate 1s made of pure
nickel and the base is

R.C.S. TRIMMERS

R.C.S. Trimmers - Two-plate
coil trimmers mounted on

TA4. Audio Chokes...
TCS8.LT. Vibrator Chokes.
TC70. A.T. Vibrator Chokes

ITroliiul base.
CG 15 :
R.CS. Trolity! -] @& =

RADIO PTY. LTD.

Trolitul ~— the semi-transparent, light-weight
moulded insulating plastic —is exclusive to
R.C.S. and wherever possible in the manufac-
ture of R.C.S. quality radie parts

174 CANTERBURY ROAD, CANTERBURY,

PP T———



RADIO FOR MODEL PLANES

FAVOURITE hobby in post-
A war years should be the fly-
ing of radio-controlled model
aeroplanes. The making and
flying of model aeroplanes is in it-
self good sport, especially contest
flying, but the addition of radio con-
trol should be an added interest.
Possibly some of our readers are
not up-to-date on their model aero
technique and think along the lines
of models which fly under the power
obtained from twisting rubber
bands. Nowadays the modern model
aeroplane has a ‘“‘real” petrol motor,
weighing four or five ounces, with
a piston displacement of from a
quarter to half a cubic inch, but
7,000 revolutions per minute and. a
bark like a racing motor-bike.
These little motors were brought
to a high degree of reliability in

A Sydney-made motor weighing 5 ounces.
Piston displacement is less than a quarter
of a cubic inch.

America in 1939 and 1940. Pre-
viously they had been a trifle erratic
at starting and in their behaviour
in general, but constant attention
to detail eventually produced motors
which were really satisfactory in
every way. Motors have been made
in Australia, too, with varying de-
grees of success, and about three
different types are at present avail-
able at prices under £10 each. The
smallest, but most expensive of
these is a job with a displacement
of just under a quarter cubic inch,
weighing just over 5 ounces, and
is a reliable starter and performer
in every way. It is built by an ex-

perienced flier who was prominent
in the contests conducted by the
Model Aeronautical Association be-
fore the war.

Without radio control the flying
of the model is largely under the
influence of the prevailing wind.
The model is adjusted to climb in
circles under power and then the
ignition is cut automatically by a
timing device. With the motor
shut off the model then glides like
an eagle, soaring in circles and
slowly  descending. However, it
drifts away from the point at which
it was launched at about the same
speed as the prevailing wind. Con-
sequently, the model flier has to
wait for calm weather, or else in-
dulge in energetic cross-country
running. With radio control it be-
comes possible to direct the model,
head it into the wind if necessary
and eventually bring it back to land
at the spot from which it ascended.

Done in America

Radio-controlled planes were
operated to quite a big extent in
America just prior to the war,
special contests for models of this
type being held at the National
Championships in 1940 and 1941.
Prominent American radio ‘“hams”
entered models with planes fitted
with radio receivers weighing, com-

plete with batteries, under three

pounds.

Before suitable petrol motors
were available, the late Ross Hull
did considerable work on radio-

* controlled gliders, and he experi-

mented with a large model glider
with a wing span of twelve feet.
This model glider was launched
from the side of a hill near Hart-
ford in Connecticut and then

Trevor Evans, of Bathurst, is a keen model
fiyer and radio enthusiast. He operated
VK2NS before the war.
brought under radio control so that
it could be circled to take advan-
tage of any rising currents of air

which were available.

(Continued on pcgei 29)

Holder of the Australasian. National Championship for petrol-powered models,
built and flown by A. G. Hull.
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«“THE
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TO
KNOW
IN
RADIO>”

RADIOKES Pty. Ltd.

P.O. Box 90
BROADWAY - - -

SYDNEY
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'ELIMINATING HUM

HE problem of hum reduction

l or elimination is'one that has
constantly been kept in mind

by the writer and has been

the subject of much experimenting.
At the outset it was decided that
the best possible musical perform-
ance from a radiogram would call
for a simple tuner,with push-pull

T T T HT S HITHTTH TS ST ST S I
By
A. J. BARNES
87 Murriverie Road
North Bondi
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triode output. Such an outfit has
now been in constant use for many
years.

Irreducible Minimum

The circuit has Dbasically re-
mained unchanged during this time,
but nevertheless many hours of work
and much thought have been ex-
pended with the elimination of hum
in view. The result is that we have
an outfit capable of' tremendous
volume and excellent reproduction,
with a residual hum level discern-
ible only if one’s face is turned side-
ways and held inside the speaker
cone. This seems to be the irreduc-
ible minimum. Some enthusiasts
may consider that I am over par-
ticular in this regard, but it should
be kept in mind that the outfit is
used as an all-purpose entertain-
ment unit and one cannot very well
enjoy a radio play, for instance,
if it is accompanied by a steady
and irritating buzz.

Single Chassis

The chassis of my radiogram when
originally built consisted of a large
cadmium-plated steel tray, which
carried tuner, amplifier and power
pack. Whilst in this stage many
interesting points in connection with
the reduction of hum were noted.

Beyond a certain point, no ad-
ditional filtering or de-coupling
would reduce hum. The first success-
ful move consisted of temporarily
lengthening the leads to the audio
driver transformer and turning it
about. It was found that a certain
position gave a marked reduction in
hum. The transformer in this posi-
tion was standing on the corner of
one mounting foot, so a bracket

was made to hold it in this un-
orthodox position.

After this we made a most un-
usual discovery. Hum was still ap-
parent from the speaker even when
completely disconnected from the
chassis which had the rectifier valve
removed! Now, there was no aud-
ible mechanical hum from the power
transformer but we found that the

/Zoofxmox)

GOQ(AWRQ)Q

speaker cone was reproducing as
sound inaudible vibrations con-
ducted through the solid inch tim-
ber cabinet from. the power trans-
former.

We made extra heavy clamp
brackets and bolts and brackets for
the power transformer, which was
then mechanically insulated from
the chassis with rubber blocks and
bushings. The speaker was also
mounted on rubber blocks, by which
time the hum level was low enough
to satisfy most enthusiasts—but not
this one!

Separate Chassis

The next step was a big one—a
complete rebuild, with power supply
separated completely from the
tuner-amplifier. Non-magnetic ma-
terial - for the trays was decided
upon, as this would eliminate any
possibility of magnetic buzz or eddy
currents. After much searching, an
odd piece of aluminium was ob-
tained for the trays. Incidentally,
in order to keep the filament volts
at their proper level, we had to
make the leads between chassis from
heavy auto-wiring cable with plug
and socket especially chosen for

(Continued on page 29)
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 TRADE WITH AMERICA

Some thoughts on the prospects of post-war competition
from imported radio equipment

the extent to which that

country and Australia could
trade with each other. It seemed to
me that this was an important ques-
tion from the viewpoint of Austral-
ian. manufacturers, exporters and
importers. Furthermore, it can
strongly affect our trading arrange-
ments within the British Empire

URING my visit to America
D I was anxious to find out

By
A. G. WARNER
Electronic Industries Litd.

Melbourne

and, in particular, with England,
because a reduction in our pur-
chases from America would prob-
ably increase our purchases from
England and Europe.

Accordingly, I made enquiries in
many directions and from these en-
quiries I obtained a number of facts
which have led me to the conclusion
that the amount of trade between
Australia and America—both ex-
porting and importing—will not be
increased over pre-war standards or
be great.

American Purchases

First, I enquired as to the pos-
sibility of America purchasing
large quantities of Australian ex-
ports. It is obvious that America
is a large country having cold
northern boundaries and semi-
tropical southern boundaries. With-
in this area, America is able to pro-
duce practically every form of
primary product. There are a few
exceptions—tea, rubber, coffee, etc.
—but even these articles are ob-
tained from countries closely associ-
ated with America, such as the
Philippines and Cuba, and are not
produced in Australia.

When you examine the list of
primary products which Australia

grows or produces, you find that
America has every one of them in
some degree. Wool, wheat, butter,
eggs, ete., are all grown in America.
In addition, America also produces
most of the metals produced in
Australia.

Political Influences

The primary producers form a

strong political body. They appear

to stick very firmly and rigidly to-
gether. All of them resent any at-
tack upon the individual product
of any one of them. They have
secured high protective tariffs or,
alternatively, restrictive laws which
prevent Australian exports finding
a market within America; for
example, the import of fruit is pro-
hibited into America on the grounds
that it may be diseased.

In spite of the fact that American
Congress has recently been per-
suaded to hand over to the State
Department of Commerce the right
to make trade treaties, which im-
plies the lowering of duties on prim-
ary products, I still feel that, since
America does not need our products
and since a large percentage of her
community, i.e.,, the primary pro-
ducers, does not want them to be
purchased, that the State Depart-
ment will remain ‘‘ham-strung” in
its efforts to encourage American
import of our products. The Act
empowering the Department of
Commerce to handle international
trade treaties makes it encumbent
upon the State Department to seek
the advice of the Department of
Agriculture and other similar bodies.
It appears that the authority given
to the State Departrhent was given
with qualifications.

I did find that the average Ameri-
can citizen realised that, theoreti-
cally, they could not hope to expand
their export market unless they
were prepared to buy from overseas
countries. Theoretically, America is
in favour of buying overseas goods

The Australasian Radio World, August, 1945

in order to expand international
trade; when, however, vou discuss
with any American producer of any

Mr. A. G. WARNER

possible import into America, he is
strongly of the opinion that some-
thing should be imported but not
what he is producing, and there is
a strong political body which sup-
ports him in his attitude. In simple
language, the average American
thinks importing is a good idea as
long as it does not hurt his par-
ticular industry.

Farm Employment

It has to be realised that if
America did break down her tariff
and other restrictions which pre-
vent the importation of Australian
primary products and that of other
countries, it might have some dis-
ruptive effects upon the employ-
ment amongst farm labourers and
upon the value of agricultural land
within America. Immediately this
fact became evident or even slightly
evident, T feel that such an uproar
would arise that the imports into
America would immediately be re-
stricted by the application of politi-
cal pressure.

Assume for the time being that
my views on Australian export to
the United States are substantially
correct. There then comes the ques-
tion: What' can we buy from
America and how? Firstly, Aus-
tralia needs dollars in order to buy
American goods with dollars. Where
can Australia obtain these dollars?

(Continued on next page)

Page 7




llustrated above.

Top lett:
Transformers  LF.
Freq. 455 and 175
K.C. or as specified
Top Right:

Lower left: Chok: F. 1.4
‘Dual-Wave Kits with ;;‘: e:nclli /x;:pexed.
or without R/F. Stage Also. special R/F
Broadcast and S/W inductances

Bands to order. Second Right:

Terminal Strips.
Complete range to
any specification
Third Right: INSTRUMENT KNOBS.
Type M.V.1 (at left). Large Dial Knob.
metal insert and 2 Grub screws. (Avail-
able with or without flange).

Type M.V.2 (at right). Pointer with
special brass insert and screw thread.
Lower Right: Coils (all types). Broadcast
Coils, Aer., Osc and R/F: also short wave

MANUFACTURING

EGIES

COMPANY

A Division of
J. H. MAGRATH PTY. LTD.
208 Li. LONSDALE ST.. MELB.

Wholesale Distributors for Aegis:

‘HOWARD ELECTRICAL & RADIO P./L.
VIC. -
( LAWRENCE & HANSON ELECTRICAL P.L.

Page 8

(RADIO EQUIPMENT P/L.
REPLACEMENT PARTS PTY. LTD. N.S.W.- DAVIS RADIO CO.

( GEO. BROWN PTY. LTD.

AMERICA

(Continued)

There are two possible sources:

(1) Obtain the dollars from our
own exports;.or

(2) Buy the dollars in the world
exchange markets.

Substantially, I think we may
ignore (1) because I do not think
we can export to America. If, then,
we go into the world's market seek-
ing dollars, I believe we will find
that most other countries will also
be buyers. In other words, since
America does not need many goods,
the world is and will remain dollar
hungry.

Dollar Shortage

Apart from the trading conditions
which will create and continue to

rcreate a dollar shortage, America
starts her post-war trading with'

the handicap of an existing world
shortage of dollars. This is created
by war and other debts to America.
Insofar as the war debts are con-
cerned, it is of great importance in
the international trading picture
that they should be spread over
many, many years. If payments of
these war debts is called for over
a short period, it will act as an
overwhelming breaking power upon
America’s ability to export and it
will ‘alone be sufficient to wreck
the possible American export busi-
ness, except in the case of two or
three South American countries and
Spain and Sweden, who are not in
the position of dollar debtors be-

.cause of America’s temporary war-

time purchase of goods and services.

Inflation in America

In addition to the fact that we
cannot obtain dollars, there are
reasons why countries such as Eng-
land, Ttaly, Germany, Russia” and
possibly Japan will, in due course,
be better markets from which we
can obtain goods. America has gone
through a period of inflation. She
has not, since 1935, balanced her
budget. The difference between the
taxes and the expenditure has been
found by the expedients of expand-
ing credit and by local loans. The
continuously increasing American
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loan and interest indebtedness to her
own people is constantly raising her
annual budget expenses. Added to
this, there has been an increase in
war expenditure and there will be
an increasing expenditure due to
the aftermath of war—example: re-
patriation, pensions, rehabilitation,
etc. America, therefore, must meet
a continuously rising bill of fixed
charges. The combination of loans
and the increase of credit has

" caused the American dollar to be

deflated in value, or, in other words,
the cost of goods has been inflated.

Rising Prices

Apart from any questions of theory
about this matter, the rising prices
are a self-evident fact. It is my
opinion and that of many banking
authorities in America, that the
Australian pound will buy, in Aus-
tralia, as much as $9 will buy in
America, particularly if the price
comparison is made upon the simple
things of life such as food, clothing
and rent.

Exchange Rates

At the present time when we ex-
change a pound for dollars, we only
get $3.25. “Consequently, apart from
all other considerations, we have to
pay nearly three times the value in
order to buy American goods be-
cause the exchange value of our
pound is only about one-third of
its home buying value. So we have
already two reasons why it is diffi-
cult to buy from America: (1)
There is a shortage of dollars; (2)
dollars are very expensive, and
therefore American purchase prices
are very ‘high to the Australian
buyers.

In addition to these, facts, there
is growing in America a strong
I.abour outlook which is insisting
upon more money for less work.
From a Labour point of view they
may be fully justified. It is quite
probable that a better distribution
of wealth in America is overdue.
However, as a matter of fact, a
labour hour in America is expensive
and looks like remaining expensive.
This is another reason which makes
for high |n'i(*e.=_i in America.

The country, generally, appears
to be involved in a fairly rapid
spiral of increasing inflationary
prices, followed by demands for
increased wages, causing increased
costs and increased prices and more

demands for higher wages. Only
a prophet could tell you if it will
stop, when it will stop, and how far
the reaction will be when the next
slump occurs.

Production Costs

Such a deflationary effect may
occur and create prices at which
we can buy. In addition, it does
appear that the American produc-
tior. per man hour in many indus-
tries is ahead of all other manu-
facturing countries in the world.

The “Londoh Economist” has
stated that the American man hour
production is two and one-half
times that of the British. Whilst
I amn loath te dispute with such a
world authority, I niust say that
I do not believe this and 1 am
aware that it certainly is not true
of the ship-building industry, where
England leads the world in the ton-
nage produced for a given number
of labour hours. It may be that
the “Economist,” in making their
valuations of man hour production,
have used the present exchange rates
which do not, to my mind, reflect
true values but are merely an in-
dication of the shortage of dollars
and their high price measured in
other currencies.

Incidentally, the Americans seem.
very anxious to maintain a mer-
chant fleet for reasons of defence,
pride, and a desire to engage in
international trade. Few Americans

CLYDE BATTERIES

For greater convenience in office
administration and distribution, the
battery section of The Clyde En-
gineering Co. Ltd. will be conducted,
as from 1st July, in the name of its
subsidiary company, “Clyde Bat-
teries Pty. Litd.”

The new company has taken over
the entire plant, manufacturing and
distribution of these favourably-
known batteries at the Clyde Works,
Granville, N.S.W. Mr. J. ‘Roberts
will continue as Battery Sales
Manager for Australia.

Mr. James Pincott, who is in
charge of battery production, will
proceed shortly on.an extended
business tour on behalf of the new
company. His itinerary will include
the United States and Canada, and
will extend over some months,

The Australasian Radio World, August, 1945

appear to realise that the British
merchant fleet did not create British
international trade. They fail to
realise that ships follow trade and
not trade ships. When you ask the
Americans what the ships are going
to bring back to America after they
have carried the exports away, there
is never a satisfactory answer, and
traffic may be somewhat expensive,
when you suggest that one-way
there appears to be no comeback:

The Bretton Woods Plan

There is no doubt that those
Government officials responsible for
fostering  American international
trade are fully alive to all these
points. The Bretton Woods plan is
an attempt by America and other
nations to foster the very desirable
international commerce and the
American authoritiés realise that,
because she has the biggest bloek
of people (130 millions) living
within one customs barrier and hav-
ing the highest standard of living
in the world, that she is the one
nation with sufficient buying power
and overseas exchange balances to
start world trade in the post-war
period.

_American Sentiment

The Americans seem to have a
sentimental and theoretical desire
to assist the world in rehabilitation
and, if they will use their power of
investment overseas, they could de-
crease the world’s dollar shortage.
The Bretton Woods plan has been
inaugurated to assist in this object.
Nobody claims that the Bretton
Woods plan is capable of alone
achieving the desired results. The
planners realise that to attain in-
ternational trade a correction of
exchange rates will have to be made

~and to do this a high standard of

living is necessary——at least among
the leading nations of the world,
particularly in England and the
United States, if only for the
reason that they share one-quarter
of the world’s trade between them.

Initially, the Bretton Woods plan
aims to stabilise exchange rates
more closely to real values and to
maintain these rates by temporary
loans of exchange from an inter-
national fund. This indicates that
stable, reasonable exchange rates,
however, cannot be held against ad-

(Continued on page 25)
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25 KEEN DISTRIBUTORS “MEAN BUSINESS”

Obviously our “Permaclad”
Defence commiiments come
first, but we are doing all that
is humanly possible to assist
Radio Servicemen with essen-
tial replacement components.

Precision built
“Permaclad” Coils
and LF. Units.

Incorporating @D
DUST CORES

John Martin Pty. Lid.
Homecrafts Pty. Lid.
Bloch & Gerber Lid.
Lawrence & Hanson
Elec. Pty. Lid.
Martin de Launay
Pty. Lid.
Fox & MacGilly-
~ cuddy Lid.
Electrical Service Co.,
Newcastle.

KC1
: Aerial Coil

W. & G. Genders Pty.
Ltd., Launceston,
Hobart, Burnie.

VICTORIA:

A. J. Veall Pty. Lid.

Homecrafts Pty. Lid.

Healings Pty. Lid.

Hartleys Pty. Lid.
WEST AUSTRALIA:

Atkins (W.A.) Lid.

Carlyle & Co.

E. H. Cantelin

A. E. Harrold

Homecrafts Pty. Lid.

Trackscn Bros. Pty.
Lid.
SOUTH AUSTRALIA:

A. M. Ralph

Gerard & Goodman
Lid.

A. G. Healing Lid.

Radio Wholesalers
Lid.

Motor Parts & Ser-
vice

KINGSLEY RADIO PTY. LTD.

225 Trafalgar Street, PETERSHAM., N.S.W. LM 4466
380 St. Kilda Road, MELBOURNE, VIC. MX 1159
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MAKING PAPER CONDENSERS

RADIO serviceman or en-
gineer can only hope to fully
grasp his work after he has

made a thorough study of
both the theoretical and practical

- angles of the science. Even then it

might be said that radiomen are
born to the job. It is certain that
some people adapt themselves to
radio work a lot better than others.
Some triers simply lack the neces-
sary amount of imagination to
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handle the little radio impulses
which dance through the receiver
without being seen. With most
mechanical devices you have some-
thing tangible to work on. With
a motor engine you can actually
see and handle the piston ‘which
moves up and down in the cylinder.
You can feel the wear in bearings,
but you can’t see the electrons in
a radio tube. Yes, we’d say that one
of the principal requirements of a
good radioman is a well-developed
imagination. Next in line  comes
another vital requirement: a good
sense of humour or perhaps you
would ecall it a well-controlled
temper! But that is another story.

What we started out to say was
that, in addition to theory and prac-
tice, it is highly desirable to know
the inside story of the various com-
ponents used in radio assemblies.
Here is just such an inside story,
dealing with the manufacture of
paper-dielectric capacitors. Apart
from a few top-ranking radio en-
gineers in the condenser factories,
it is surprising how little is known
about condenser construction by the
average radio serviceman or en-
gineer.

A Troublesome Component

As every serviceman knows, the
paper condenser is a frequent cause
of breakdowns in radio receivers.
Radio servicemen have expressed
the opinion that more than a million
“paper condensers are required in

Australia each year for repairs and
maintenance alone.

The usual culprit is the .1 micro-
farad condenser fitted across the
main high tension supply in parallel
with the second filter condenser.

To some it seems rather super-

-fluous to have a paper condenser
at this spot in the circuit, and often
enough the broken-down condenser
can be cut out of the set with a
pair of pliers and the receiver will
then operate quite normally. Fit-
ting the condenser is good prac-
tice, however, as the characteristics
of the electrolytic filter condenser
are far from ideal when it comes
to by-passing r.f. energy. Sometimes
it is possible to do without the paper
condenser, but often enough its
omission will result in uncontrollable
instability.

Breakdown Causes

The reason for the frequent
breakdown of the condenser used
is another story in itself. Some-
times it is simply due to using a
400-volt condenser. Normally the
voltage across the condenser is only
275 volts, and at a glance it might
seem that a 400-volt rating gives
ample reserve, but practical results
indicate otherwise. The condenser
is subjected to r.f. and audio peaks
in operation, and for the first half
minute after the set is switched on
it will get the full 385 volts high
tension, plus any peaking which
occurs due to the regulation of the
transformer and rectifier. At nor-
mal load the output of the rectifier
is designed to be 385 volts, but at
practically no load there is every
chance that the transformer will
deliver up to 450 volts of alter-
nating current, and the rectifier,
working on the peaks of this a.c.

To be on the safe side the re-
placement condenser should have a
working voltage rating of 600 volts.

Even so, the peak voltage is not
the only factor in condenser break-
down. A good 400-volt condenser
when new and in perfect condition
should stand a short pressure of
1,000 volts without difficulty. The
trouble really starts when moisture
has found its way into the inside
of the condenser; acidity in the im-
pregnant has eaten a hole through
the paper, or one of a dozen forms
of electrolosis has got to 'work to
impair the ability of the condenser
to withstand voltage.

The main objective of the con-
denser manufacturer is to make the
best possible condenser and then
seal it up in such a way that the
outside atmospheric conditions can-
not get inside to do their foul work.
The history of the various cans and
casings which have been used from
time to time is in itself quite in-
teresting.

The Cans

Many years before radio broad-
casting had brought us the joys (?)
of serials and quiz contests, the
paper condenser was widely used
in telephone and electrical applica-
tions. Its construction was usually
arranged with the roll of foil and
paper set in a tin can full of bitu-
men compound. In such a guise it
was quite cheap to manufacture and
withstood climatic conditions re-
markably well. Many hold the
opinion today that the modern con-
densers have little, if any, advan-
tage over the old telephone con-
denser.

In the early days of radio a some-
what similar type of condenser was
popular, with a slight variation in

will deliver an actual 500 volts of the form of English T.C.C. and
direct current. : (Continued on page 13)
FoiL Ney
‘/ :
PIGTALL «— PAFER.
for N2 <«— Foil. N°2
s T
MRlih oo PITAIL
A s /' for N22
FoiL
. Page 11

The Australasian Radio World, August, 1945



THE MOST AMAZING VALVE AND
CIRCUIT TESTER EVER PRODUCED

“University”
offers an ex-
tensive selec-
tion of met-
ers, ammeters,
microammet-

"Uni-

The UNIVERSITY
SUPERTESTER

Featuring the extraordinary valve
and condenser roller test chart—
entirely new to Australia. Every-
thing you require located right on
the instrument panel. Tests all
radio circuits and all valves. Tests
electrolytics for both impedance
and leakage, etc., etc. Every radio
serviceman should use one. Send
today for full descriptive litera-
ture.

This instrument is used extens-
ively by the fighting forces, but
we are up to schedule with de-
fence needs, and some instru-
ments periodically become avail-
able for general use.

The “Uni-

versity”
MV.A. is an
alf purpose
Multimeter,
giving com-~
plete AC/DC
measurements,

ers, etc., in
a complete
g range of sizes,
viz.: 2-in. 3-
in.,, 4-in. and
5-in.

together with
ouftput meter
ranges. Suit-
able for either
bench use or
as a portable.

DISTRIBUTORS:

versity”
Universal
Speaker and
Output Meter
makes set
testing quick,
and easy. No
power connec-
tions required,
you just plug
the instrument
into any type
s p e aker

VICTORIA: A. J. Veall Pty. Ltd.; Replace- SOUTH AUSTRALIA: Newfon & MclLaren TASMANIA: W. & G. Genders Pty. Ltd.

ment Parts Ltd.; Hartleys Litd.
QUEENSLAND: A. E. Harold; Homecrafts & Goodman Lid. Distributors.

Pty. Ltd.; Radio Wholesalers Ltd.; Gerard N.S.W.: All leading Radio and Electrical

Pty. Ltd. WESTERN AUSTRALIA: Atkins (W.A.) Ltd. VICTORIAN AGENT: J. H. Magrath Pty. Lid.

RADIO EQUIPMENT P,

LD,

Head Office: 206 Broadway, SYDNEY, N.S.W.

Telephones: M6391-2. Telegrams: “RAQUIP,” Sydney.

RE 944.
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PAPER CONDENSERS
(Continued)

Ferranti condensers made up in a
moulded bakelite case, with ter-
minals at the top and the unit
pushed in from the bottom, packed
in with some sort of pitch.

Often enough these condensers
were designed to stand up to 200

or 250 volts; sometimes branded
with a comparatively irrelevant
peak test voltage such as 2,000

volts; sometimes not branded with
any voltage rating at all
wonder, then, that when we started
to build powerful a.c. operated re-
ceivers we ran into plenty of con-
denser trouble. Then came direct-
coupled circuits with normal vol-
tages of 475 to 750 volts and peaks
considerably beyond. The mortality

amongst condensers was terrific
until somebody woke up to the
matter of voltage ratings. During

the turmoil the German “Hydra”
brand condensers gained a wonder-
ful reputation for themselves, be-
ing clearly branded with a definite
working voltage and standing up to
that voltage without alibis or
apologies.

Comes the Electrolytic

With the passing of time and the
pdssing of direct-coupled circuits
and so on, so passed out the tinned
can condensers so far as radio sets
were concerned. The 4-microfarad
filter condensers were swept aside
by the introduction of wet electro-
lytic ceondensers, a step which is
often regretted to this day. There
are still plenty of enthusiasts who
insist on paper filter condensers for
their high-quality amplifiers, and
many engineers who feel that the
day will come when the paper con-
denser will regain the market at
present so fully in the grip of var-
ious types of dry and semi-dry elec-
trolytics which often lack the ad-
vantage which was such a vital fac-
tor in the triumph of the wet elec-
trolytic over the original paper fil-
ter condensers.

Self-healing

The wet electrolytic had a re-
markable advantage in that it did
not “break down” like the paper
condenser. If overloaded with ex-
cessive voltage it simply leaked a
little current through, but as soon
as the overload was removed the

Small,

condenser returned to normal. If
the overload was very heavy and
maintained for a long period the
condenser might hiss a little, over-
heat -and even spew a little of its
electrolyte out through the rubber
vent at the top, but it seldom broke
down with that degree of definite-
ness which means that the rectifier
burns out and possibly the trans-
former as well!

Tubular Condensers

At about the same time as the
paper filter condenser was dis-
placed from the market by the elec-
trolytic condenser, the paper by-
pass condenser of the tin can var-
iety was displaced by the tubular or
cartridge-type condenser. The dif-
ference was mainly on the outside,
the same roll of foil and tissue be-
ing fitted inside, but with a card-
board cylinder and a pair of ‘“‘pig-
tail” wires for terminals. To the
set manufacturer the tubular was a
great time saver, and time is money
in the radio business. It could be
soldered straight into position,
hanging by its pigtails, saving hook-
up wire, and the drilling of mount-
ing holes. Later it was found to be
good practice to arrange some other
form of support for the tubular
condenser, or to solder it on to a
terminal strip with short pigtails,
but in the meantime the tin-can con-
denser had faded into oblivion so
far as the radio manufacturer was
concerned.

Moulded Cases

The cardboard cylinder held sway
for a long time, but of recent years
there has been a tendency to re-
place it with the moulded type, a
low-melting type of resin-baked
moulding compound being placed
around the coil of paper and foil
by an injection moulding or simply
by dipping in a pot of molten com-
pound and then squeezing into
shape in a suitable die. The unit is
then either put in a paper wrapper
to show the brand and ratings or
else these are printed directly on
to the moulding compound in ink.

Such condensers have a couple of

minor drawbacks. Sometimes the
moulding is so brittle that to drop
a- condenser on the floor will cause
the moulding to shatter. Sometimes
the melting point is so low that the
moulding will soften on a hot day,
especially up nerth. There is also
considerable trouble to get the com-
pound to stick to the pigtail wire in

The Australasian Radio World, August, 1945

‘upon to give reasonable

order to avoid moisture creeping up

.the wire and getting into the vital

spots. The moulding compound it-
self is waterproof enough for all
practical purposes and a well-made
moulded condenser can be depended
service
under most conditions.

Hermetically-sealed Condensers

Future - development appears to
lie along the line of producing
sealed condensers which are abso-
lutely water-tight and moisture-

proof to the highest degree. Several

different ways of sealing are being
tried. One way is to use a _glass
envelope, having the drawback that
it is even more brittle than the
moulding, and stands a fair chance
of getting broken even without
dropping it on the floor! Then there
are ways of using ceramic tubing
with metal ends soldered to the
ceramic. Alternatively the cylinder
can be metal and the ends made' of
ceramic with insetted terminals.
Soldering of metal to ceramic is
achieved by depositing a metal
coating on the ceramic by an elec-
trolytie process, but it is doubtful
whether it can be considered as
really practical in a business way.
Such condensers are expensive to
make, heavy in weight and do not
seem to be an ideal solution to the
problem.

Still another method is to take
an ordinary cartridge-type conden-
ser, solder metal caps to the pig-
tails where they enter the card-
board and then fit 'the whole unit
in a rubber sleeve.

Internal Construction

If you don’t know what the in-
side of a tubular condenser looks
like, you should certainly get a
broken-down one out of the junk
box and open it up.

Inside you will find the two con-
denser plates consist of rolls of tin-
foil or aluminium foil, separated
from each other by three or four
thicknesses of waxed paper. One
piece of foil overlaps the paper on
one end. The other foil overlaps
at the other end. The pigtails con-
nect to the overlapping edges.

The Foil

There are two main types of foil
used—tinfoil, consisting of an alloy
of tin and lead, and aluminium foil.
Both are made in thicknesses™ of

(Continued on next page)
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PAPER CONDENSERS

(Continued)

about a quarter of a thousandth of
an inch, as used in normal by-pass
condensers. Price, per pound, is
slightly higher for the aluminium
foil, but when you consider that
it' is area, not weight, that counts
in making the condenser you will
find that the aluminium foil is much
cheaper. It presents a problem,
however. This is in regard to sol-
dering the tinned copper pigtail to
the aluminium. It is not easy to
make a good joint. A faulty joint
can cause intermittent contact, and
condensers with this trouble are
often at the root of the service-
man’s nightmare—the set which
comes and goes, and the irate cus-
tomer who comes and goes with the
set.  Specially-designed soldering
machines with wiping blades of
dural, instead .of a copper “iron,”
are used to try and overcome the
difficulty, but in the long run it is
often the moulding compound which
holds the pigtail to the foil.

Condenser Tissue

The tissue paper is also. very thin,
usually between a quarter of a
thousandth of an inch and half a
thousandth. Several layers of paper
are used so that if there are any
minute pinholes in the paper they
are not likely to oceur on top of
each other. Two papers are used
for condensers with a 200-volt rat-
ing, three for condensers of 400
volts and four for 600 volts. Of
course, different manufacturers have
their own ideas. Some prefer four
papers of' .0003 thick, rather than
3 papers each .0004 thick, and
claim that, although the thickness
of paper remains the same the
effective voltage rating is better.
The capacity of the condenser is
influenced by the distance between
the plates, together with other fac-
tors; so that a condenser with a
600-volt rating needs a lot more
area of foil than a 400-volt con-
denser with its foils closer together,
other things being equal.

Another factor in the size of the
finished winding of the condenser
for any given capacity is the di-
electric constant of the impregnant
used to “wax” the paper, this being
done after the papers and foils have
been wound. Popularly known as
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“K” in formulae, the dielectric con-

stant governs the capacity for a
given area and distance between
condenser plates. If you have air
between the plates the capacity may
be 1 microfarad. With the same
area and spacing but mica between
the plates instead of air, the capac-
ity might be about 6 or 7 micro-
farads. This means that the dielec-

“tric constant of mica must be about

6 or 7. Consequently, for the cheap-
est and smallest ‘paper condensers
it would appear best to use an im-
pregnant with the highest possible
dielectric constant. 'In practice this
is found as a reason for the popu-
larity of chlorinated napthalene, a

synthetic wax available under the

trade name of “Halowax.” This
wax was used in a lot of the Solar
condensers which were imported
from America a few years ago, and
servicemen will know that peculiar
smell which the wax gives off when
heated with the soldering iron. In
big quantities that smell might
prove dangerous, as boiling chlorin-
ated napthalene can give off -free

chlorine, which: is anything but
healthy!

Another factor must be con-
sidered with the impregnant. This

is the matter of voltage breakdown..
Not all impregnants have the same
insulation factor and the break-
down voltage rating for a con-
denser with three papers of .0004
will vary quite a bit according to
the impregnant used. Thus the
manufacturer of condensers is faced
with quite a mathematical problem
when he 'is trying to work out
whether it would pay to use an im-
pregnant with a dielectric constant
of 2 and a certain insulation re-
sistance, or to use a wax with a
“K” of 4, but a lower insulation
factor. >

Effects of Temperature

Another important consideration
in the choice of the impregnant is
its characteristics in regard to tem-
perature, especially_ in relation to
the moulding compound used for
the outside casing. For example,
to use an impregnant which boils
at 70 degrees centigrade and then
try to mould a case around it with
a moulding compound at a tem-
perature of 125 degrees centigrade
is simply looking for trouble. When
the heat from the moulding com-
pound boils the impregnant, the
boiling wax is going to try very

-~
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DON’T PANIC
if your issue is a
few days late — to
us the war is still on!
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hard to force an outlet through the
casing.

Drying the Paper

. The eventual service life of the
condenser is greatly influenced by
the degree of dryness which can be
achieved in drying out the paper
before it is impregnated, as well as
by keeping moisture out after- .
wards. To get paper really dry is
not as easy as_ it sounds and the
big condenser factories go to a lot
of trouble to dry the condenser

winding under a vacuum, in a
steam-heated pot maintained at
around boiling temperature. With

a powerful vacuum pump on the
job the inside pressure is reduced
as far as possible, making the dry-
ing process quicker and more
thorough.

~ Acidity of the Impregnant

Needless to add, the impregnant
must be free from acid of any kind,
and must be in close contact with
the paper and foil for a long time,
vet must not cause any corrosion of
any. kind. In this regard a popular
impregnant is the common yellow
petroleum - jelly, but its dielectric
constant is not nearly as high
as Halowax. Of course, the
makers of Halowax claim that it is
quite neutral and cannot cause cor-
rosion, but from time to time we
see suggestions for the use of other
chemicals, such as anthraquinone, to
be added to chlorinated naphtha-
lene, and where there is smoke there
is often fire!

Thermal Effects

Specifications covering the supply
of condensers have been drawn up
from time to time by various or-
ganisations buying large quantities
of condensers and sometimes they
bring up the subject of maintain-
ing constant capacity under vary-
ing temperatures, even from such
extremes as down to minus 55 de-
grees centigrade, and up to 85 de-
grees. To meet these requirements

(Continued on page 17)
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SMALL HINTS FOR BIG

ERE are a few tips for the
H radio designer, small hints

that might, however, have a

big effect on the perform-
ance of the finished product.

First, about biassing: The dia-
gram in Fig. 1 shows how easily we
can obtain all the biases and A.V.C.
delay voltage for a standard 4-valver
with a single back biassing resistor.
The only condition is that the out-
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put valve be an EL3, which, how-
ever, is the natural choice for such
a set in any case. The resistors A,
B and C (Fig. 1) form a voltage
divider network, breaking down the

original 6-volt back bias necessary

for the EL3 to —4.5 volts at point X
(which is the delay voltage for the
A.V.C. diode) and to -3 volts at
point Y, from where the converter
and I.F. valves get their bias. Re-
sistor A (2 megs.) at the same time
cuts the A.V.C. voltage down to
two-thirds of its full value, which
is a big advantage for such a small
set, especially on weak stations.
For the same reason should the
A.V.C. diode be fed from the secon-
dary of the second L.F. transformer.

Compensating Bias E

There is, however, another angle
on back biassing for output valves,
this time from the attending ser-
viceman's point of view. ‘The back
bias voltage is created by the B
current of the. whole set flowing
through a resistor. In a big set the
output valve current forms only
about 50 per cent of the total and
as soon as that valve gets a bit old
and starts losing its emission, it gets
badly overbiased and distorts. This
is especially true of the 52 valve
with its peculiar slow emitting
cathode that reaches its maximum
efficiency only after a minute or
two and never shows more than
70-80 per cent when in good nick,
mostly, however, much less. In big

sets the output valve should there-
fore always be self-biased, where-
by the bias voltage adjusts itself
autematically to the state of the
valve and some valves of only 25-
30 per cent still- give a clear,
distortion-free reception on normal
volume levels; the volume control
will have to be turned up a little,
of course. (Yes, I know: Worn-out
valves should be replaced; but are
they always obtainable and is the
customer always willing or able to
pay for them, when:he-is only wait-
ing till the war is over to buy a
new set? 1 have fixed many re-
ceivers by changing their output
valves over to self bias!)

Increasing Gain

And back to our 4-valyer: A
home-made set like this usually has
not got ample power reserves; even
weak “locals” often do not come in
too loudly with the volume control
flat out. Commercial jobs, however,
are usually more powerful: The
secret lies in the especially designed
closer coupled- LF. transformers,
which give a -big increase of gain
at the cost of selectivity, which is

Fioure 1

~-6v.

A novel arrangement of a voltage divider
system for the back bias circuit.

not so important for local receivers.
The I.F. transformers made avail-
able to- the public by various coil
manufacturers are mostly on a stan-
dard line for 5-valvers, which are
not “hot” enough for the 4-valve
job. Also the often recommended
line of using two 2nd LF. trans-
formers for higher gain leads to
many disappointments, as in most
cases the only difference between
“1st” and “2nd” LF. transformers
is the number on the wrapping car-
ton. (The *“1st” LF.s often have

not even got grid leads soldered in!)
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EFFECTS

Fiaure 2..

Sections of intermediate coils showing how
core adjustment can increase gain.

There is, however, a little trick in
how to increase the gain consider-
ably, provided you are using the
standard permatune type. Just have
a look at Fig. 2 (a) and (b). The
coils are wound to resonate at a
somewhat lower frequency than re-
quired with the cores full in. By
gradually withdrawing the plugs
the coils are being tuned in. Nor-
mally the coils are screwed out-
wards, as shown in Fig. 2 (a); but
by screwing them in towards the
centre (2, b) the same tuning can
words, the closer to the IF. fre-
be achieved, while at the same time
the coupling between the coils is
considerably increased by the plugs
now forming a path for the mag-
netic lines of force for part of the
space between the coils. The brass
screws holding the plugs are then
screwed in nearly as far as they
will go.and if they happen to be too
short the LF. frequency of the set
will' have to be lowered a few
ke/s to bring the coils into tune.
Sometimes hest results might be
obtained if only one core is
screwed in, the other one remaining
where it is.

Getting Stability

And again talking about those
coils. Have you ever noticed that,
when building a set highly efficient
with full allowable voltage on the
serews, and the right minimum bias
for (R.F.), converter, and LF.
valves, and with all coils and LTF.
transformers tuned in properly, you
often get oscillation between the
stations on the lower broadcast

(Continued on next page)
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HINTS

(Continued)
band (about from 2BL down-
wards) ? This seems to be due to

the fact that, with certain brands
of coils, the aerial coil plus a few
yvards of aerial connected to it
resonates somewhere near the LF.
frequency. The lower now the fre-
quency the set is tuned to—in other
quency—the bigger gets the possi-
bility of feedback from the LF. out-
put to the R.F. input. The simplest
remedy is a 5,000-ohm resistor
across the aerial coil, which stops
the oscillation without impairing the
sensitivity of the set to any notice-
able extent.

Another Reflex Circuit

And here is a new variation of
our good old standard reflex circuit
(Fig. 3) which has a few advan-
tages. Here the reflex valve (EBF2,
6G8G, ete.) works as a fully-
powered LF. amplifier, the screen
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the audio amplifier, which has a
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plification of the whole arrange-
ment might be slightly less than the
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increase of the voltage handling
capabilities of the valve. The only
critical part is the by-passing of
L.F. frequency from the screen grid
without reducing the high note re-
sponse too much. However, there is
a well-known fact (seldom admitted
by high-fidelity cranks) that 9 out
of 10 people do not care at all for
high notes, manifesting their dis-
like by turning the tone control to
a more or less “mellow” position.
So I decided to experiment, and T
found that, according to taste, a
.002 to .005 condenser gives a well-
balanced tone to a mantle set with
not too much bass response. As the
impedance of even the smaller .002
condenser is less than 200 ohms for
160ke, which is ample, I left it at
that. I should like to point out
that this circuit is derived in prin-
ciple from one of the latest models
of a well-known Australian brand.
Trouble-free Service

And now a few hints on how to
make a receiver give vou the longest
possible time of trouble-free ser-
vice: First of all, buy only the best
possible material, even if it costs
yvou a few pennies more. A l-watt
resistor that goes ‘“‘snap-crackle and
pop” (with apologies to Kellogg’s
rice bubbles), if it is made to take
that load, belongs in the garbage
tin; the same applies to a 1,500-volt
test, 400-volt working condenser
that blows out on 200 volts. To
make sure, always use banks of
parallel or series resistors able to
take 2 or 3 times the applied load,
if no bigger suitable single resistors
are available. Every condenser with
more than 100 volts across should
be of the 2,000-volt test type. If
a condenser serves only as by-pass
and not as hum filter as well, always
put it betfeen its “action station”
and the point with less potential
difference, be it chassis or B+.~ The
by-pass condenser in the oscillator
plate circuit of a converter, for in-
stance, has to take 150-208 volts if
connected to chassis, but only 50-
100 volts if connected back to B+,
which is therefore preferable. Put
tone controls and speaker by-pass
always between the speaker ter-
minals and not to chassis or you are
asking for trouble. And now the
main point: Protect your set from
the voltage surge between the mo-
ment after you switch it on and the
rectifier (80, 5Y3G) heats up, to
about sixy seconds later, when the
rest of the valves are heated enough
for the emission to set in! Most
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electrolytic and condenser break-
downs occur during this brief period
when the voltage reaches 350 to
400 volts. That’s why we should
always and generally use only in-
directly-heated rectifiers, which take
as long as the other valves to get
“‘alive,” thus effectively preventing
that deadly initial voltage surge.
Only the Best

And now, in connection with the
last one, a final hint: Only the
latest and best iz just good enough
to  be selected as our standard
equipment! If every radio man in
this country would make this his
slogan, Australia could easily get
to be one of the most progressive
radio countries in the world! As
soon as a new valve, coil, elec-
trolytic or other component has been
developed, we should give it ex-
haustive tests and, if its superiority
over its predecessor is proved, we
should mercilessly discard the old
and adopt the new! But I mean
real, not phoney, progress! If we
put the old 78 into a small glass

envelope, fit an octal base, call the
product 6K7G/6T and hail it as “the
latest valve,” that’s just bluffiing!
The same applies to, 6G7G-6DG
6Y7G-6C6, and many others. The
20-year-old ‘80" still haunts our
modern sets as 5Y3G (its octal ver-
sion), viciously blowing out con-
densers and electrolytics by its
initial voltage surge (mentioned be-
fore). We discarded screen grid
valves like 249 or 35 a long time
ago; vet the 6A8G is still standard
equipment in our sets, and what else
is a pentagrid-converter like the
6A8G but a screen grid valve with
an oscillator section in it? As for
coils, we find that only now the
superior “Permaclad” coil is making
its appearance and soon other coil
manufacturers will have to wake up
out of their old smug complacency
to adopt the new principle or lose
the market! Yes, we all have to
wake up! The old “what-was-good-
enough - for - my-father-is-good-
enough-for-me” mentality won’t get
us anywhere! .

CONDENSERS
(Continued from page 14)

the most suitable impregnant would
appear to be one of the mineral oils,
but these again bring up the prob-
lem of 'having a comparatively low
dielectric constant.

Acidity- of the Operator

Elsewhere we mentioned the need
for keeping acidity out of the im-
pregnant and that also applies to
the whole construction of the con-
denser. Great pains have to be
taken to avoid perspiration from
the winding machine operator get-
ting on to the paper foil. Opera-
tors are tested regularly for acidity,
as some people have considerably
greater acidity in their perspira-
tion. In some condenser factories
every worker is cheeked for acidity
with litmus paper each morning be-
fore starting work.

Dust on the paper can be dan-
gerous to long life of the condenser
and the ideal condenser factory has
a winding room as dust-proof as

possible, with an effective air-
conditioning system. 2
Not Easy

From the above observations it .

will be seen that the manufacture
of paper condensers is not easy.

It takes a lot of intricate machin-
ery to wind such thin tissue and
foil without breaking it, a lot of
expensive raw
the finished produet has to sell for
a few pence. Is it any wonder that
most people prefer to earn the
money to pay their income tax some
simpler way?

THE $.0.S. COLUMN f

The following information
has been sought by readers, but
as we have been unable to
assist, we are publishing them
with an appeal fo any readers
who can help to let us have
the data for publication:

V.D. (Bondi) wants the
windings on the permags and
data on the tone wheels used
in the Hammond organ.

B.F. (Yarrawonga, Vic.)
wants operating data and in-
formation on how to make the
most of the following ““Slade’
equipment: type AD403 set

analyser, type B304 oscillator,
and type AC202 valve tester.
He particularly wants to know
how to test electrolytic con-
densers and the ranges of the
oscillator.

Vo

Page 17

materialr and then -



A SHORT COURSE IN RADIO

PART 7 - - THE SUPERHETRODYNE

introduced into the input of a

vdlve (grid-cathode), in the

output (plate-cathode) will ap-
pear, in' addition to the two fre-
quencies and their harmonies, the
suin and-difference of these two fre-
quencies and with a suitably tuned
circuit as the plate load, any one
can be picked out and amplified.

IF two different frequenecies are

If a receiver is tuned to 1,000ke/s
and the oscillator to 1,456ke/s, their
sum will be 2,456ke/s and difference
456ke/s, which in effect changes
the frequency of the received signal
from radio frequency to “‘intermedi-
ate” frequency.

The LF. Frequency

If the oscillator frequency is al-
tered in step with the signal fre-
quency, the difference between them
will be constant, so no matter what
frequency the receiver is tuned, the
signal appearing across the plate
load will always be the same fre-
quency; in the above case, 456ke/s.
So the following amplifiers are re-
quired to amplify and tune one fre-
quency only, which is much easier
to amplify and obtain a high degree

. of selectivity. Intermediate fre-
quency transformers are capable of
being designed with much greater
efficiency than-the ordinary tunable
radio frequency transformers.

In "the early days of superhets
the intermediate frequency was pro-

Fia.70
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duced by a rectification action on
the received signal ‘and the local
oscillation and the valve perform-
ing this task was called the first
detector. Now frequency changei's
do not use this method and are
commonly known as a ‘“converter”
or “mixer.” :

Suppressor Grids

The coupling between the signal
and the oscillator frequencies
should be kept to a minimum to
avoid “interlocking,”” which means
that the two frequencies tend to
pull in step. To avoid this effect
the osecillator outi)ut is introduced
into the mixer by the suppressor
grid of a R.F. pentode. The dis-

R.F. AMPLIFIER

RfL

Y
HT.  FiG.
69

advantage of this system is that
there is no screening between the
suppressor and the plate. So
other grid was introduced, an “in-
jeetor grid,” which is specially de-
signed for the introduction of the
oscillator voltage. The suppressor
resunies its usual function.

an-

Pentagrid Converters

It is possible to utilise this valve
for the combined operation of os-
cillator and converter by the intro-
duction of another grid, which is
used as the oscillator plate. This
type of valve is called the ‘“‘penta-
grid converter” because it possesses
five grids. A suitable circuit for
one of these valves is illustrated
in Fig. 70; the cathode, oscillator
grid and plate are connected to an

ordinary feed-back oscillator circuit

Fie.68
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and the electron stream will be var-
ied in accordance with these oscil-
lations. It then passes on to the
signal frequency section of the
valve, which, in turn, will vary the
electron stream in accordance with
its own frequency. So the two fre-
quencies are mixed together and the
desired frequency may be picked up
by the tuned plate load and passed
on to the amplifiers. :

Other Mixer Valves

The pentagrid converter is fall-
ing into disuse, as it suffers from
several disadvantages, especially on
the short-wave bands, as the mutual
conductance of the oscillator section
is rather low and oscillation is hard
to maintain at the higher fre-
quencies. There is a tendency to
interlocking, as the shielding be-
tween the oscillator section and the
signal grid is not. perfect™

The triode-hexode and triode-
heptode have superseded the penta-
grid converter and, as their names
imply, are two valves in the one
envelope, the triode for the oscil-
lator, and the hexode or heptode
as the mixer, and are used.in a
similar manner to the separate os-
cillator and mixer valves. A circuit
using one of these valves is shown
in Fig. 75 and can be seen to be
very similar to the pentagrid con-
verter circuit.

Superhetrodyne Problems

The presence of an oscillator in-
troduces certain troubles in this
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FUND AMENT ALS - - By cHARLEs A'.;BTON

type of receiver and these will be
now considered.

Images

Frequency conversion introduces
this type of interference and is due
to the fact that there are two fre-
quencies that will mix with the os-
cillator frequency, which will pro-
duce the same difference of (inter-
mediate) frequency.

As an example of this interfer-
ence, we will presume that the re-
ceiver is tuned to 11,500kc/s and
that the intermediate frequency is
500ke/s, so that the oscillator will
have to produce a. frequency of
12,000ke/s. The difference is then
500ke/s. There is another signal
with a frequency of 12,500ke/s also
reaching the control grid of the
mixer, and the difference between
this and the oscillator frequency is
also 500ke/s, so that the interfer-
ing signal will appear with the
wanted one in the plate circuit.

Image interference troubles in-
crease with the frequency of the
incoming signals, as the percentage
difference between the desired fre-
quency and the image frequency
decreases as the receiver is tuned
to a higher frequency.

Need for R.F. Stage

With an intermediate frequency
of around 450ke/s, image interfer-
ence is very low for the broadcast
band, but with the higher fre-
quencies it is necessary to increase
the selectivity of the receiver before
the mixer valve. This may be done
by the addition of a radio fre-
quency amplifier ahead of the mixer
stage, by using a higher intermedi-
ate frequency, say, 1,500ke/s, the
degree of selectivity required before
the mixer stage is reduced, as there

Fia.73
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would be 3,000kc/s separating the
required signal from the one swhere
the simage originates,

Background Noise

In the output of a superhet re-
ceiver may be heard a ‘‘hissing”
noise which is caused by minute
irregularities in the plate current
of the mixer valve, and will be am-
plified by all the following stages.
This hiss cannot be eliminated, but
its effect may be reduced by in-
creasing the signal to noise ratio
with a R.F. amplifier ahead of the
mixer, so that its output will con-
tain a much larger proportion. of
signal than hiss.

It is obvious that incréasing the
gain after the mixer stage is prac-
tically useless, as the hiss will re-
mainin the same ratio to the signal.

Automatic Volume Control

We are all aware that when radio

signals are received over a distance

Fig 72
Cig
3 8
iRy R
V4 Y
cis HT,
DETECTOR
A.F.pmMpP
AV.C. = Anp ANVC.
they "are subject to fading. One

moment the audio output may be
loud and shortly after hardly aud-
ible. A system
matic volume control (A.V.C.) has
been devised which tends to level
out, in the receiver, these variations
in carrier strength.

When a signal has been detected,
we know that
large component of R.F. in addition
to the A F. currents. The amplitude
of these R.F. currents is directly
dependent on the strength of the
received signal in the aerial. The
A.V.C. voltage is obtained by using
a diode to rectify the R.F. com-
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known as auto-~

it still contains a,
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ponent and arranged in such a

manner that the voltage developed
across a resistive load connected be-
tween the plate and cathode is nega-
tive to the cathode; the greater the
R.F. amplitude the greater will be
this negative voltage. If the grid
circuits of the preceding variable
mu valves are connected to this
negative voltage, it will give them
a. bias that is negative to their
cathodes. An increase in the nega-
tive grid bias of a variable mu valve
will result in a reduction in am-
plification, so that, as the signal to
the aerial increases, so the sensitiv-
ity of the receiver is reduced and,
as the signal to the aerial falls
away, so the sensitivity increases,
and thus the resultant audio output
is nearly constant for a wide varia-
tion of the input to the aerial.

Simple A.V.C. .

Fig. 68 shows a circuit of a
“simple A.V.C.” system of the type
just described; the resistor conden-
ser combination, RC, is a filter to
prevent the A.V.C. bias from vary-
ing with the modulation of the re-
ceived carrier and if they were not
included the negative bias would
increase with the loud audio pas-
sages and decrease with the soft,
which would smooth out the modu-
lation of the carrier.

The disadvantage of the simple
A.V.C. is that no matter how small
the ‘signal being received by the
aerial, it will still cause a negative
bias on the grids of the R.F. and
I.F. valves, so their full' gain will
not be available when it is most
needed. This may be overcome by
arranging a delay so that a nega-
tive A.V.C. bias will be produced
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(Continued

until the strength of the signal
reaches a certain predetermined
level. This is shown in Fig. 72 and
can be seen that separate diodes
are used as detector and for the
A.V.C, negative bias. The inclusion
of R14 has the effect of giving the
cathode a certain positive potential
with respect to the A.V.C.- plate,
P2, and the voltage drop across the
resistance governs the value of this
positive potential and no current
will flow through the A.V.C. diode
until the signal voltage drives P2
more positive than the cathode.
Then, a suitable negative A.V.C.
bias is produced.

With the “delayed” A.V.C. sys-
tem it is necessary that the signal
must have considerable amplifica-
tion before being applied to this
stage. It has the advantage over
the simple type in that for varying
inputs it will provide more uniform
outputs.

A Receiver

Fig. 75 illustrates the circuit of
a 5/6 valve superhetrodyne re-
ceiver of standard design. The
operation of each valve and its com-
ponent parts will be considered
separately. As this will be more or
less a sumimary of what we have
already discussed, repetition is un-
avoidable.

The R.F. amplifier is shown in
Fig. 69. The aerial is connected to
earth through the primary of the
“aerial coil;” which is inductively
coupled to the tuned circuit L1G1.
C3 is of such a value that it has
a negligible effect on the resonant
frequency and is included in the
circuit to prevent the A.V.C. bias
shorting to earth. G; the tuning
condenser, which is mechanically
ganged to G2 and G3 in Fig. 70.

The frequency to which L1G1 is
tuned is applied between the control
grid and cathode of the radio fre-
quency amplifying pentode valve..

R1 is the cathode bias resistor
which makes the cathode positive
to earth, thus making the grid nega-
tive to the cathode. C1 is for the
purpose of  allowing the R.F. cur-
rents to by-pass R1, thus giving
them a low impedence path to the
cathode.
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The suppressor grid is connected
directly to the cathode and is for
the purpose of preventing secon-
dary emission.

The screen grid is connected to
the H.T. through the “screen drop-
ping resistor” R2 and is of such a
value that the voltage on the screen
will be about equal to the potential
of the electron stream at this point.
C2 is the “screen-grid by-pass con-
denser” and keeps the screen at
R.F. earth potential, thus acting as
an electrostatic shield between the
plate and grid, reducing their inter-
electrode capacity, thus preventing
feed-back from the output circuit to
the input circuit. =

The plate is connected to the H.T.
through the primary of a radio fre-
quency transformer which is in-
ductively coupled to the tuned cir-
cuit L.2G2s

Signal-to-noise Ratio

The A.V.C. bias is applied to the
grid through the resistors R11, R8
and R3 and through the inductance

-L1.

The R.F. stage increases the sig-
nal to noise ratio, reduces the pos-
sibility of image interference and
increases the sensitivity of the
receiver.

The Converter Stage

Fig. 70 shows the frequency con-
verter stage. The resonant fre-
quency of L2G2 is kept the same as
L1GYX. C7 is to prevent the AV.C.
bias shorting to earth. R4C4 is the
bias resistor with its associated by-
pass condenser. A.V.C. bias is ap-
plied through R11, R8 inductance L2
to the control grid. The local os-
cillator consists of the oscillatory
circuit L3G3 with the feedback
winding L4. C9R5 provides negative
grid bias for the oscillator. The
padder condenser, P.C., is for keep-
ing the difference between the sig-
nal frequency and oscillator fre-
quency constant over the whole
tuning range. It may be done with-
out by using different shaped plates
in the condenser G3 to Gl and G2.
If either of these precautions were
not taken, the difference would vary
over the tuning range and more so
at the larger capacity settings. R7
is the *“‘oscillator plate dropping re-
sistor,” and 1is required, as the
voltage applied to this plate is
usually considerably less than the
H.T. supply: C6 is to by-pass to
earth any oscillations that may be

Fia 74
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fed back in to the H.T. circuit.
After the frequency of the local
oscillations have been impressed on
the electron stream, it then comes
under the influence of the control
grid, to which is connected the
tuned circuit .2G2, across which is
developed the signal to which the
receiver is tuned, which impresses
its frequency variations on the elec-
tron stream, so that in the plate
circuit will appear the sum and dif-
ference of these two frequencies to
one of which the primary of the in-
termediate frequency transformer
L.LF.T.1 is tuned, which consists of
a large inductance L5 tuned by the
small capacity trimming condenser
C8. R6 and C8 are the screen drop-
ping resistor and by-pass condenser
respectively. /

Gang Trimmers

The three sections of the gang
condenser, G1, G2 and G3 are all fit-
ted with small capacity trimming
condensers, so that variations in the
condensers or tuning coils may be
corrected.

The intermediate frequency am-
plifier is illustrated in Fig. 71. The
control grid is connected to the
secondary winding of L.F.T.1, which
is also tuned to the I.F. with C12.
A.V.C. is applied from the A.V.C.
diode through R11 and this secon-
dary winding to the control grid.
R10 is the cathode bias resistor and
C10 its by-pass condenser. The
screep dropping resistor is R9, and
C14 its by-pass condenser.

The variations applied to the con-
trol grid will appear in an amplified
form across the tuned plate load
L7 C11, which is also tuned to the
I.F. and is the primary winding of
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[.E.2; tite 11T, is applied to the
plate of the valve through this
winding. ;

The diode-detector, A.V.C. diode
and an A.F. triode amplifier are all
contained in a single valve envelope
in Fig. 72. We will consider the
diode detector first. The signal is
applied between the plate P1 and
the cathode’ through the load re-
sistance R12; the audio frequency
variations are built up across this
resistance and are picked off by
the condenser C16, which is of such
a value to offer a low impedence
to A.F. currents and be a fairly
high impedence to any of the R.F.
component that may have escaped
the filter C15 R13. These audio
variations are then applied to the
moving arm of the potentiometer,
R15, and will develop a maximum
value end remote from earth and
a minimum when -at the earthed
end, and thus is an effective way
of controlling the audio output of
the receiver. The A.F. is applied
to the grid of the triode section,
which will cause plate current varia-
tions and will vary the voltage drop
of the load resistor R17 so that
an amplified version of the A.F.
will appear across this resistor.

Delayed A.V.C.

The A.V.C. diode is connected to
the signal voltage through the con-
denser C18 to P2, and the cathode;

actoss the resistor R16, which will
have a delay voltage of a value
depending on the value of R14. The
A.V.C. voltage as taken from the
resistor R16 still contains the audio
component. This is filtered out by
the resistance R11 and condenser
C13. C17 is an audio by-pass con-
denser and should be of, a larger
value than these used in the high
frequency stages.
: Audio Amplifier
Returning to the audio voltage,
C19 is of a similar value to CI16
and should offer a low impedance
to the whole audio range. The triode
is a voltage amplifier as it is re-
quired to apply sufficient “swing”
to the grid of the A.F. power am-
plifier.

The output pentode

Fig. 75 shows one of these pen-
tode amplifiers that is required to
supply A.F. power to the loud-
speaker in its plate circuit and it is
designed for this purpose rather
than high voltage amplification. As
a result, the plate draws a com-
paratively large current through the
primary of the speaker transformer
and the large variatiohs in the grid
voltages result in large current
variations through this primary
windings, which will be induced in
the secondary winding and passed
on to the loud-speaker, which repro-
duces them in the form of sound

s 3 Ré A :

R10 is the bias resistor of the
power amplifier valve and is re-
quired to carry a fairly heavy cur-
rent; so a suitable wattage should
be chosen. €20 should have a large
value to offer a low impedence to
the A.F. currents.

Rectifier Circuit

The' power supply with its filter
circuit is shown in Fig. 74 and can
be seen to be a full-wave rectifier
and its output is filtered by a
“condenser-input” filter. As we
know the output of the rectifier
valve is pulsating, for a 50 c.p.s.
supply, 100 times a second, and it is
the purpose of the filter C22, L9
and C21 to smooth out these pul-
sations. Condenser C22 will charge
up as the voltage is increasing, and
when this applied voltage falls it
will discharge into the load until the
applied voltage rises, when it will
once again be charged, and so the
condenser acts as a kind of reser-
voir. The choke L9 will tend -to
oppose any change in the current
flowing through it, and may consist
of the field winding of the loud-
speaker. Practically all the remain-
ing ripple will be removed by con-
denser C21. The other secondary
winding HH is for the valve heaters
and is connected to them in parallel.
The valves in this circuit all have
the same heater voltage.
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DECIBEL- - A LOGARITHMIC FUNCTION

DECIBEL is not a prehis-
A toric monster, but the name
of ‘a power ratio unit which
plays an important role in
communication and - sound en-
gineering.

In the early stages of communi-
cation engineering, when the tele-
phone was the only commercial sys-
tem of voice transmission, engineers
realised the necessity for establish-
ing a unit to indicate the attenua-
tion of signal between two given

By
J. G. DU FAUR
B.E., AM.LE. (Aust.)
AM.LR.E. (Aust.)
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points on a transmission line. They
decided that the attenuation intro-
duced in one mile of standard tele-
phone cable should be adopted as
the unit, which was termed ‘‘a trans-
mission unit,” or “T.U.” Later on,
the name of this unit was changed
to the “Bel,” in memory of Dr.
Alexander Graham Bell, who in-
vented the telephone. The coming
of wireless made it necessary for
a smaller unit to be used, following
which it was decided to adopt the
unit “deeibel;” being one-tenth of
the original value.

; Power Ratios

The decibel is a logarithmic
function. The difference in power
level bewteen two points on a trans-
mission line expressed in decibels
is represented by ten times the
logarithm of the ratio of the power
available at each point. The unit is
particularly useful with regard to
the comparison of sound intensities
since the ability of the human ear
to detect loudness is approximately
a logarithmic funetion of the energy
of the sounds concerned.

In the case of an audio amplifier,

the overall gain can be expressed
in decibels, being either a loga-
rithmic funection of the output
power to the input power, or a
logarithmic function of the output
voltage squared over the input vol-
tage squared, provided that the in-
put and output impedances are
equal. -One decibel is approximately
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the change in power output re-
quired to make a just noticeable
difference in sound intensity in re-
producing equipment such as a loud-

verted into a decibel ratio since
the power existing in a circuit is
equal to the voltage squared, divided
by the impedence or the current

speaker. Thus, if a wireless ~~r?squared, multiplied by the imped-
ceiver is operating with a certa

output and the volume control -is
turned to such an extent that a just
noticeable increase in volume is pro-
duced, the increase in power output
under these circumstances will be
in the vicinity of one decibel.
Changes in the power output of such
a receiver by a given ratio of initial
to final power output, produce the
same apparent change in volume,
insofar as the ear is concerned, re-
gardless of the actual power level.
The decibel is independent of fre-
quency or distortion and is simply
a power ratio whether or not the
reproduction measured is pure or
distorted. It.is emphasised that the
decibel is not a unit of power, or
voltage, or current, but a ratio of
power gain or loss in a circuit.

The Reference Level
All  decibel measurements are
quoted with regard to a reference
point known as ‘“zero db.,” which,
in practice, may  be regarded as
the threshold. of hearing. Zero db.
is generally taken as being six milli-

watts of power present in a five
hundred-ohm transmission line at
a frequency of 1,000 cycles per

second. Other reference levels are
often used, so it is necessary to
specify the level adopted.

Mathematically, the gain in deci-
bels is given by equation (1)—

ga. = 10 log, P,

B -0

In this expression, P: and P. are
the initial and final, or input and
output pewers of the amplifier or
circuit under consideration.! With
amplifiers, P; and .P. will -be’;the
power outputs before and after: the
volume control has been moved, if
the change in output is to be cal-
culated between different volume
control settings.

Voltage Amplifiers
When determining the perform-
ance of voltage amplifiers, it is
usual to measure the input and
output in volts. It is obvious that
such a measurement may be con-

ence. Therefore, the gain in db. in
an amplifier where input and output
voltages or currents only are known,
can be represented by equations
(2) or (3).

2
o= 10 log, Vo
v,

ce=~(2) Wcere V, and V, equal the

= 20 1ok, \_15
bV 3
or. imput ani output voltayges
respect ivaly
ok = 10 log:, % W.ere I, and 1, cqual the
=2 lox. 1; @ input aad output currents
T 77T respectively.
Input Impedance
These formulae are only true

when the input impedence of the
amplifier is the same as the output
load impedence. If these two im-
pedences, Z; and 7., are different,
the db change is represented by
equation (4)—

Ve Z cord,

de = 0 )-’..
ViZe corR,

2%+ nol.s."% » m"'::_:ti"’”(‘”
where cos § anj cos§,are the power factors of the imput and output
tmnedarces.

A%

Alternatively, if the input and
output powers are measured in
terms of current and the input and
output impedences are not equal,
the db. gain is represented by equa-
tien (5)—

8T oo ln% 152 cos &
T LTZ s R,
= 2olog. I, 410 g, L8 4 10 leg <os8s____.@5)
T z, cos &,

Differing Impedances

In valyve amplifiers, the input im-
pedence -generally differs consider-
ably from the output impedence.
As an example, consider a typical
amplifier in which the input im-
pedene is a 500,000-ohm resistance

and the output impedence is a
5,000-0hm resistive 'load. Assume
the power output is 5 watts at

1,000 ¢c.p.s. when a signal of 1 volt
is applied to the amplifier. Since
power is equal to veltage squared,
divided by resistance, the voltage
across the output load will be
v5 X 5,000 — 158 volts. The db.
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gain can therefore be calculated as
shown in equation (6)—

db. = 20 loa,'.o yvll. + lo I‘B?“ _%‘z

= 20 leq,, '58 4 |0 log. 500,000
2-» ! 5'. 5000
= R0 \"3:9 158 + [0 !:5.‘° 100

2o x 2-]987 + fox 2-000

< 63-97db._ . _ _ _ _(g)

]

Response Curves

If it is desired to draw an audio
response curve for this amplifier,
the power output must be measured
at different frequencies - between,

‘say, 50 and 10,000 c.p.s., and cal-

culations similar to that above, per-
formed in each case to determine
the db. gain at each frequency. The
results can then be plotted against
frequency on a curve which will
indicate the overall response charac-
teristics of the amplifier.

Relative Response

Reference to impedence may, if
desired, be omitted when determin-
ing the gain or loss in decibels for
the purpose of drawing response
curves, as such curves are drawn
merely to determine the relative
response of the amplifier at different
frequencies and, therefore, the
actual gain at any particular fre-
quency is of minor importance.

However, it must be realised that,
although for some practical pur-
poses, the gain or loss is calculated
by using equation (2), this expres-
sion is not strictly correct if the
input and output impedences are
unequal. <

Transformer Considerations

As a practical example, consider
a hypothetical transformer in which
the resistances of the primary and
secondary windings are so small
that they may be neglected; in
which the ratio of the primary and
secondary turns is 1 to 2 and in
which, for the sake of simplicity, no
losses occur and magnetising cur-
rent is negligible. Suppose that the
primary of this transformer is con-
nected to an A.C. source of 1 volt
and that a pure resistance R is
connected across the secondary as
a load. (See Diagram A.)

Using equation (2), the db. gain
is’ calculated in equation (7)—

db, = 20 |03.|° .2..

]
20 X 3olo

|
o
o)
Y
t

l

!

|

|
L3
3

Power Gain Impossible

This result is obviously ridiculous
as it is impossible to obtain more
power from a transformer than is
fed into it.

Let us now use the complete
formula (equation 4) to calculate
the correct result. Firstly, it is

S0
—~ 4
°
£
<
o«
w 30|
2
3 8
g 20
2
2
<
S
2 :
o 000 0000
FReQueEncY (Crcies pem sec)
-~
Fic. |
100 140
50} . A
— B
:_3 300 v 5 -lso
s 2 /—;B——\
3 8
g w
< B g 2
5 8
2 g
z o °
<
o
Seasilo
100 [l 10,000
FREQUENCY (CYCLES PER SECOND)
Fie. 2 i

noted that the input impedance, 7.
in this case, is the resistance R re-
flected through the transformer to
the primary and is thus R divided
by the square of 2 since the primary
to the secondary ratio is 1 to 2.
Also the phase angles will be equal

v i log SR
db, = 20 lea‘. i 4 10 log 2 + 10 log =i

S |g3n% + hlua__%i._ + 10 log,  cos X,

oS R,
= 20 12“ 2 + 1o ha;‘i + 1o "’g'w'
= (20x- 30i0) + (1o X T.3978) + (lo x0)

- 602 4+ (-8.02) + o
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Diacram -A.

since the input and output imped-
ences are purely resistive.

The real power gain in the trans-
former is shown to be zero db.,
which is unity, in equation (8). In
practice, if the above calculation
was applied to a real transformer,
the answer would be negative (less
than 0 db.), indicating a power loss
owing to the losses within ‘the trans-
former.

In relation to voltage amplifiers,
one is probably accustomed to
thinking of the overall amplification
in terms of
the ratio of output to input voltage
and therefore wonders why it is
necessary to introduce a more com-
plicated unit of a logarithmic na-
ture, such as the decibel, into cal-
culations concerning the amplifica-
tion of such an equipment. The
advantage of the logarithmic unit
becomes evident when one attempts
to draw curves showing the relative
gain of the amplifier throughout a
range of frequencies such as those
in the audio spectrum.

A Typical Case

Let us, for example, consider two
typical Class “A” voltage amplifiers
with equal input and output im-
pedences. Having taken readings of
the input voltage and output voltage
at various frequencies in the audio
spectrum, let us draw their response
characteristics, graphing the gain
in terms of voltage ratio against the
response frequency in cycles per
second. If the two ampliflers are
electrically similar except that one
is capable of producing greater am-
plification than the other, their char
acteristic curves may be those
shown in Fig.’1. Observation of
this diagram at a glance would in-
dicate that the amplifier represented
by curve “A” has greater overall
amplification than that of curve
“B»” and also that the amplification
represented by curve “A” is much
more attenuated at the higher and
lower frequencies than that of curve
“B.” In actual fact, however, both

(Continued on next page)
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DECIBEL
(Continued)

these curves indicate identical fre-

quency characteristics, as can be
easily seen after a close study of
Fig. 1. For example, with regard

to curve “A,” the ratio between the
gain at 100 cycles and 1,000 cycles
per second is 20 to 40, which equals
2. It will also be seen that the ratio
of the gains at these two frequencies
represented by curve “B” is 10 to
20, which again equals 2. Thus,
both curves represent the same re-
ponse characteristic.

Let us redraw these curves in such
a manner that the gain is graphed
against the frequency, the former
also being plotted as a logarithmic
function (refer Fig. 2). As the
ordinate of this graph represents a
logarithmic voltage ratio, it can be
redrawn in dceibels (as shown on the
right of Fig. 2), the decibel scale
being uniform.

The ordinate may bhe calibrated
in decibels by use of equation (2),
or by use of the table shown in the
text. It will be seen that 20 decibels

is equal to a voltage ratio of 10
and 40 decibels is equal to a voltage
ratio of 100, which corresponds
with the calibration shown in Fig. 2.

The curves “A’ and “B” of Fig. 1
have been redrawn, as shown in
Fig. 2, and it will be observed that
they not only indicate that amplifier
“A” has greater amplification than
amplifier “B” as before, but that
both amplifiers have the same fre-
quency response characteristic.
Therefore, by using the logarithmic
scales adopted in Fig. 2, one can
see the 'actual frequency response
characteristic at a glance.

Selecting Zero

Since the decibel scale in ‘Fig. 2
is uniformly divided, zero may be
selected as any point whatever on
the scale. For instance, it may be
convenient to renumber the scale
so that o db. occurs where 30 db.
is shown in Fig. 2 and thus the
amplifier’s characteristics would
then be indicated as plus or minus
so many db. with reference to this

point.
The table in the text tabulates
power, current and voltage ratios

LU ST e I S T B RIS H
Be Sure—
of your copy every

week—place an order
with your newsagent.

KT TN S THTTIIECY
DA ST ST S

il BT e DI el T e BHHBHHISTIHEHT €]

and their equivalent changes in db.
This will be useful when it is de-
sired to draw frequency response
characteristic curves in relation to
voltage and power changes in equip-
ment. Some microphones and
“pick-ups” are not capable of pro-
ducing an output of 6 milliwatts
(the generally accepted zero db.

P
reference level), and therefore, in

such cases, it is necessary to adopt
some level less than zero db. when
measuring their output.

If zero db. is regarded to be six
milliwatts, minus 10 db. will be .6
milliwatts and minus 20 db. will
he .06 milliwatts and so on.

If it is stated that an amplifier
has an output of 4+ 40 db. (0 db. =
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Hobart 94 Melville Street ,, Hobart 3985
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6m.V\'.), this means that it has a
certain ratio between 60 watts out-
put and the accepted level of six
milliwatts. This becomes apparent
from the calculation shown as
equation (9)—

)i

di [O laa.'o %

1
60 WATTS

6 MILLIWATTS

= |0 ’oa.'o 60
6 x 1072

= [0 loa’io' '04

= lo’—’oé'lo

- ’OX4’.OOO

.

s o e ARSI

In a multi-stage amplifier, the
@ power or voltage gains are multi-
plied together to obtain the overall
gain, but if the individual gains are
converted to db., they must be added
together to obtain the result. Con-
sider a two-stage amplifier in which
the power gains of the first and
second sections are 100 and 1,000
respectively, and in which the first
section is matched to the second so
that no power loss occurs in the
coupling; then the overall power
gain will be 100 X 1,000 — 105, If
the gains are measured in decibels,
however, they will be 20 db. and 30
db. and the overall gain will be the
sum of these; i.e., 50 db.

A Practical Application

In considering a further practical
application, take a carbon micro-
phone with a rated power output of
minus 20 db. and an amplifier which
requires an input of zero db. (i.e.,
six milliwatts), to provide an out-
put power of 60 watts, that is,
-+ 40 db. For the amplifier to pro-
duce its full 60 watts power output,
it is evident that the microphone
will have insufficient output to drive
it without the inclusion of an ad-
ditional amplifier. This amplifier
must obviously have an amplifica-
tion of 20 db. to enable the full 60
watts output to be obtained.

It is pointed out that loss ratios
measured in decibels are equal and
opposite to gain ratios of the same
magnitude. For example, if the out-
put of an amplifier is increased
from 1 to 6 watts, the db. gain

Power, Current and Voltage Ratios
(for equal. impedences) and Their
Equivalent Gain in Decibels

Current or Power
Decibels Voltage Ratio Ratio
0 1.000 1.000
0.1 1.012 1.023
0.5 1.059 1.222
1 1.122 1.259
2 1.259 1.585
3. 1.413 1.995
.« & 1.585 © 2,512
5 1.778 3.162
6 1.995 3.981
/i 2.239 5.012
8 2.612 y 6.310
9 2.818 7.943
10 3.162 10.00
11 3.56 12.6
12 3.98 15.9
13 4,47 20.0
14 5.01 25.1
15 5.62 31.6
16 6.31 39.8
17 7.08 50.1
18 7.94 63.1
19 8.91 79.4
20 10.00 100
30 31.6 10°
40 100 10*
50 316 10°
60 1,000 10°
70 3,160 107
80 10,000 10°
90 31,600 10°
100 100,000 10

calculated from equation (1) equals
7.782. If now_ the gain is reduced
from 6 watts back to 1 watt, the
db power loss is, again using equa-
tion (1), —7.782 db., which is the
same figure with opposite sign as
that obtained for the gain ratio.
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AMERICA
(Continued from page 9)

verse natural economic conditions
in any one country and that the
fund can only assist by cushioning
economic effects. Therefore, the
fund has machinery for varying or
re-arranging exchange rates by
10 per cent. Machinery is also
contained in the plan whereby re-
strictions can be applied to a na-
tion whose exports are excessive
and whose currency is therefore in
short supply. I think, however, it
is important to realise that the Bret-
ton Woods plan is merely a lubrica-
tion and is not the main machinery
by which world trade must be
powered.

The Five-Year Period

I am afraid that an examination
of the immediate post-war situation
forces one to the conclusion that
for at least a short period—short
in international commerce, say, five
vears—after the war, bi-lateral
agreements will be necessary be-
tween nations in order to increase
world trade immediately.
we may have—in fact, we may need
and England may need it more—a
maintenance of the Ottawa agree-
ment. It is obvious that England
must import food in order to live.
Australia can supply that food and
we start off with an exchange rate
which is not so unreal as that exist-
ing between Australia and America.
England can only maintain her pur-
chases of food from Australia if we
can maintain our purchase of pro-
ducts from England, and these are
two conditions upon which we can,
without difficulty, commence our
trade between England and Aus-
tralia. There can be no one-way
traffic in international trade over
a long period.

=

By reading the various reports
emanating from England and
America, T am of the opinion that
the British organisation for full em-
ployment, international trade, con-
trol of money, exchange rates, etc.,
is better organised than that of the
American’ systems, which appear to
be pulled in -all directions by in-
dividual voting bloes, by more con-

servative laws, and the size of the ~

country which is controlled under
one political head.

.' . Page 25
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THE THEORY BEHIND PROPER

PART I .  THE VALVE

HE ability of the valve to act
| as an amplifier is mainly due
to the fact that a small
change of grid circuit voltage
will produce a comparatively large
change of plate current and, as
this control of the grid over the
plate current is electrostatic, prac-
tically very little or no energy at
all is supplied by the input circuit,
so it is possible to produce large
variations in power or voltage from
an external source with a suitable
valve.

Limiting Factors

The valve, in theory, is capable
of amplifying frequencies of any
value. However, losses due to leak-
age capacity and indutcance of the
valve place a definite limit on its
high frequency capabilities, and for
micro-waves the velocity of the elec-
tron is also a limiting factor, re-
quiring special designs for satisfac-
tory results.

Essentially, radio- and audio-
frequency amplifiers are the same,
the only difference being the radio
frequency amplifier has to amplify

Fic.| narE
L0AD P
Ve
wE
& /)
HT.
oL + ",6'”

The general case of the valve amplifier
is illustrated by diagram “’A,” whilst /B
shows its equivalent circuit.

frequencies  considerably  higher

than the other.

Amplifying valves used in radio
usually consist of either the voltage
or power amplifying types.

Voltage amplifying valves are
used where the main consideration
is maximum output voltage. The
valve usually has a high amplifica-
tion factor which is defined as the
ratio of a small change in plate
voltage, to the small change in grid
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voltage required to produce equiva-
lent changes in plate current.
Power amplifying valves are used
when it is desired to produce an
output that is capable of supplying
power to a load such as the stage
of a transmitter that féeds the
aerial; or in the audio range of a
loud-speaker. As the power output
rises rapidly with the plate voltage,

it is desirable to operate them with ,

as high a plate voltage as possible.

Audio Frequency Amplifiers

Audio frequency amplifiers will
amplify frequencies that are audible
to the human ear, which may be
regarded to extend from 15 to
20,000 cycles per second, although
the higher and lower sections of
this band are imperceptible to the
majority of people. This type of
amplifier is known as a “wide band”
amplifier and it is generally desir-
able that it is of the broadly reson-
ant type. The frequency range of
19,985 cycles per second is a par-
ticularly wide band of audio fre-
quencies, but in the radio frequency
range a similar band width would
be moderately narrow and to de-
cide if an amplifier is of the wide
or narrow band type it is necessary
to compare it with the mid-
frequency of the range.

We will now examine the general
case of a valve amplifier as shown
in Fig. 1(a). Across the input, grid-
cathode, is connected a source of
alternating voltage, Eg; the usual
high-tension voltage is connected in
the output circuit, plate-cathode, in
series with an impedance 7 known
as the plate load. In examining
the operation of this circuit the
direct current potentials applied to
the electrodes, although necessary
for operation, may be disregarded
when examining the properties of
the circuit; by reducing Fig. 1(a)
to essentials, the circuit shown in
Fig. 1(b) will result.

All valves have plate resistance
(plate resistance is defined as the
ratio of a small change in plate
voltage to the small change in plate
current caused by it, the grid poten-
tial being kept constant), which is

¥
m
L'<)
X
AR A
VWA

Ry

Fig. 2. A" shows the resistance-loaded
valvﬁ with output developed across X and

B” shows resistance-capacity coupled

valves and “’/C” shows why resistance Rg
should be larger than the reactance of C.

represented by Rp. Van der Bijl
has shown that the equivalent
E.M.F. applied to the circuit is
equal to uEg, where u is the am-
plification factor and Eg is the al-
ternating signal input. In the ideal
case, Rp would be zero, so all the
output voltage would be applied
across the load impedance 7. In
practice the plate resistance is quite
high and the applied voltage is
divided across 7 and Rp.. Thus it
is not possible for amplification of
the stage to be as great as the am-
plification factor of the valve. The
degree of amplification that does
take place depends on the relative
value of the load impedence to the
plate resistance.

Resistance-Capacity Coupling

Fig. 2(a) shows a valve amplifier
across the output of which is con-
nected a resistance R and, as we
have seen, there will be an ampli-
fied version of Eg across X-Y. If
this is connected to the input of a
proceeding valve, X to the grid, Y
to the cathode, the signal output
of valve 1 will be applied to the
input of valve 2 but also will the
full H.T. plate voltage of valve 1,
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applying plenty of positive bias to
the grid of valve 2, which is as good
as any other way to ruin a valve.

Coupling Condensers

We are now faced with the problem
of blocking the H.T. ‘voltage from
the grid of valve 2 and yet allow-
ing the audio, frequency voltage to
be applied to it and as a condenser
of suitable value will offer a very
low impedance to A.F. currents, the
obvious way to overcome the diffi-
culty is by connecting a condenser
between X and the grid of valve 2
as depicted in Fig. 2(b), where it
will be noticed there is a resistance
connected between the grid and
cathode, and the necessity of this
is shown in Fig. 2(c¢); it can be
seen that C and Rg are connected
in series with the signal voltage.
If Rg was short-circuited, there
would ‘be no signal voltage drop
across the input of the valve, as
the grid and cathode would be at
the same potential. So the whole
of the signal would be developed
across C. If the resistance of R is
equivalent to several times the re-
actance of C, the greater portion
of the signal voltage will be de-
veloped across R; thus across the
input of the valve.

Suitable Values

The value of the component parts
of a resistance-capacity coupled am-
plifier are not critical, but if op-
timum results are to be obtained,
should be carefully chosen. The
resistance, R, of V1, should be of
infinite impedance if the full am-
plification of V1 is to be realised.
Even if a resistance of this value
could be produced, a H.T. supply
with an infinitely high voltage
would be required to supply V1
with any plate voltage at all. So
that is ruled out. If R has'a -re-
sistance equal to about three times
the plate resistance, Rp, of VI,
most satisfactory results will be ob-

tained; increasing it beyond this
value will not produce anything
near an equivalent increase in

effective amplification and, as the
resistance is increased, so is the
dificulty associated with supplying
a sufficiently great H.T. to over-

ficiently high,

come the D.C. voltage drop across
the resistance so as to supply the
correct operating potential to the
plate of V1.

Coupling Condenser

The coupling condenser C is of
some consequence; if its capacity is
too small, it will, at low audio fre-
quencies, have a high reactance
(capacity reactance varies inversely
with frequency), which means that
if the resistance of Rg is not suf-
~these low audio fre-
be developed  across

quencies will

Rp
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Fig 3, showing the equivclent circuits of
d amplifier at
(a) low, (b) mu‘ldle, (e) hlgh frequencies.

the condenser and not the input of
V2, and, in eflect, are lost. 'We shall
see late Rg cannot be increased be-
yvond a certain value. It now ap-
pears that if the low audio fre-
quencies ,are to be retained, the
capacity of rthe condenser should
be increased, but here another limi-
tation is introduced, which is the
time taken for the condenser to dis-
charge through the high resistance
Rg and is proportional to CRg. If
this is too great, the condenser will
be unable to discharge between the
pulses of the high audio frequencies
and, after an extra strong . signal,
what is called “grid blocking” will
occur and the amplifier will distort
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badly for an appreciable period.
Normal values of coupling con-
denser C will lie between .003 mfd.
and .1 mfd. and vary to suit Rg.

Another point that must be
watched is that the condenser
should have extremely high direct
current resistance, as otherwise a
leakage current will flow from the
plate H.T. ecircuit of V1’ through
C and Rg and the voltage drop
across Rg would cause the grid of
V2 to become positive—a very un;
desirable state of affairs. It is usual
for the D.C. resistance of a con-
denser to decrease as the capacity
is increased, which is another factor
that limits the capacity of the
coupling condenser C. Condensers
with a high-grade dielectric, such
as mica or the better class of paper,
should be used in this service as
their power factor (leakage )is low.

Grid  Resistance, Rg

As shown previously, Rg should
have a high resistance compared to
the reactance of the coupling con-
denser C to all frequencies it is
desired to amplify so they will be
developed across the input of V2.
A maximum value of Rg is set by
the valve manufacturers and is
usually shown in published data.
It is usual for this maximum value
to be employed to keep the capacity
of C as small as possible without
too much attenuation of the low
frequencies developed.

At Low AF.

The performance of a resistance-
coupled amplifier at low audio-
frequencies will now be examined
and an equivalent circuit at these
frequencies is shown in Fig. 3(a).
The A.F. voltages developed across
R, the load resistance, is supplied
to the series circuit of the coupling
condenser C and grid resistance Rg,
and only the voltage drop across
Rg is useful. That across C is com-
pletely wasted and, as said before,
capacity reactance varies inversely
with the frequency. So as the fre-
quency is reduced, so the waste
voltage developed across C is in-
creased and the wuseful voltage
across Rg will therefore be reduced;

(Continued on next page)
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(Continued)
so the circuit will have a falling
characteristic with a reduction in
frequency.

At Intermediate A.F.

At intermediate, or middle, audio
frequencies, the 'reactance of the
coupling condenser -is negligible; so
an equivalent circuit, as shown in
Fig. 3(b), is produced, and it can
be seen that the grid resistance, Rg,
shunts the plate load resistance R
(and is another reason Rg should be
as large/ as possible). Usually, Rg
is several times the value of R and
has very little shunting effect on
the voltage developed across the
load resistance R, so at these middle
audio frequencies the circuit  will
have a straight characteristic and
will amplify” frequencies in this
range equally.

At High AF.

~An equivalent circuit for the per-
formance of a resistance-coupled
amplifier at high audio frequencies
is shown in Fig. 3(c¢) and at these

frequencies the reactance of the
coupling condenser C will be less
than at middle frequencies; so,

likewise, is disregarded. The capac-
ity Cg is used to depict a shunt
capacity that is composed of stray
wiring capacities, the grid-cathode
capacity of the valve and, if the
valve has a high u, a large reflected
capacity, which is proportional to
the grid-plate capacity and the am-
plification factor of the valve. As
the total of these capacities is in-
creased, so its reactance is reduced,
thus increasing the shunting effect
of the higher frequencies which: are
by-passed instead of being applied
to the input of the proceeding
valve. The amplifier “will have a
falling _ characteristic at the high
audio frequencies. The reader is
referred to a comprehensive article
on this section by Mr. Du Faur
on page 27 of the February issue.

General
lesistance capacity coupling is an
inexpensive method of ~providing
practically uniform amplification of
a wide range of frequencies. Al-
though the gain per stage is low,

the component parts are cheap, and
several stages may have to be used
in succession to obtain the required
amplification. The only limiting fac-
tor is the inherent noise level intro-
duced mainly by the valves. This
tvpe of coupling is now extensively
used in all types of audio frequency
amplifiers owing to the advantages
just outlined, together with their
light weight and compactness, and
find special applications when a
high impedance input is required,
such as with a crystal or condenser
microphone. This type of coupling
is not desirable to induce pick-
up such as hum, which is particu-
larly desirable when trans-
formers are on the same chassis as
the amplifier.

A possible disadvantage is the
high voltage that is required to
overcome the D.C. resistance of the
plate load resistance, but this has
been overcome to a main extent by
modern valves which have high am-
plification factors and require only
moderate plate voltages.

power

(To be continued in next month’s
issue.)
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ARE AS SIMPLE AS.:

Victory will transform our transformer supply position,
but, until then, we regret we can meet only Defence
requirements of these well-known ABAC lines . . .

® Adir-cooled power transformers

up to 2KVA.

@ Small-size current transformers for rectifier in-

struments.

@ Audio and carrier frequency

@® 11, 16 and 31 point switches.

@ Custom-built sheet metal.
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transformers on
silicon steel or mickel alloy cores.

ABSC

ABAC trANSFORMERS

—a product of TRIMAX TRANSFORMERS
DIVISION OF CLIFF & BUNTING PTY. LTD.

29-35 Flemington Rd., Nth. Melbourne, Vic.
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HUM

(Continued from page 6)

large contact area.

To all intents and purposes the
ymplifier was now without back-
ground hum and we had the op-
portunity to note that the broad-
east engineers could do a little hum
elearing-up themselves! It is really
thrilling to turn up ten watts of
good audio from a completely silent
background! 2

Triode Vaives

The only commonly available
iriode of reasonable output is, of
course, -the type 2A3. The writer
has found these valves to be ex-
tremely ‘“finicky.” They vary in
characteristics in themselves, whilst
working and between one and an-
other. They also seem susceptible
fo hum. We found that it was well-
nizh impossible to find two tubes
vhich would draw the same plate
current and, as we had by now
proved that the remaining trace of
hum was coming from the push-
pull output stage, we decided to bias
each tube separately in order .to
balance their plate currents.

We were able to do this quite
easily because the driver trans-
former was an “R.I. Varley”—a
high-quality British job of com-
paratively ancient vintage. This

transformer has the centres of the
secondary windings brought to two
separate terminals instead .of the
usual single terminal. It may be
possible to separate these leads on
other makes; if resistance coupling
is used, then there is also no diffi-
culty in biasing each tube separ-
ately. The cathode resistors must,
however, each be heavily by-passed
—a disadvantage avoided by our
present arrangement as shown in
the diagram. (Note.—the new *“Tri-
max”  audio transformers
separate secondary terminals.—Ed.)
Hum-bucking

This consists of a

tiometer, which we

heavy poten-
had
ourselves, as there is nothing like
it obtainable through the usual
channels.

A length of 30 gauge or near
resistanee wire ,was strung between
fences and coated with shellac varn-
ish. A saucerful of varnish was
held under the wire as we walked
along holding it in the varnish. This
wire, now insulated sufficiently for
the purpose, was then wound with
close turns on a strip of one-
sixteenth inch sheet fibre about one

to - make

inch wide and six inches long. The
resistance strip so formed was then
clamped around a thick disc of
wood and two contact arms, one
each side, were fitted. ’

One arm only is fitted with a
shaft and knob; the other is semi-
fixed in a position which allows
balancing of plate currents by mov-
ing the adjustable arm to either
side of the semi-fixed contact point.

This hum-bucking arrangement
works beautifully. In fact, when
properly set, the main filter choke
can be shorted out with no increase
in hum!

=
have

MODEL AEROS
(Continued from page 5)
Ignition Interference
Frequency modulation will prob-
ably find favour for radio-control
experiments owing to the way in
which reception of f.m. signals can

be had without interference trouble
from the ignition system of the
engine. The models fly with a spark
obtained from a small ignition coil
drawing primary current from a
couple of torch cells. Naturally the
spark is a very small one, but is
sufficient to cause interference
trouble with amplitude modulation
reception.

: Co-operation Needed

It is perhaps a little too much
to expect to find anyone who has
suficient knowledge of both radio
and flying to handle the whole task
of building a suitable plape, as well
as the radio equipment, and also the
flying ability to operate a machine
from a remote-control “joystick.”
It looks like a job for close co-
operation between members of the
Wireless Institute of Australia and
the members of the Model Aero-
nautical Association.

R

VALVES

Eaitisth, Wiade

A PRODUCT OF

Srtandord Telephones and Cables Limired
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Shortwave Fleview

NOTES FROM MY DIARY

Veri Good and Very Good

Whilst some shortwave listeners
derive a lot of pleasure through ob-
taining veries  for reports, S/Sgt.
Ray Clack tells me he.finds short-
wave listening great for starting off
the day brightly, and instances
PRL-7, Rio de Janiero, on 9.72mc,
as providing just the right class of
- dance music to do this, and before
retiring at 10.30 p.m. he very often
tunes to XEWW, Mexico City, 9.58
me, for slumber music. Well, there
is a new slant on DX-ing, and I
guess that both these countries
would be pleased to know they were
affording comfort to a soldier who,
although he does not disclose his
destination, is, I figure, in a land
where eiderdowns and cold, frosty
mornings are unknown and mos-
quito nets and tropical heat the
rule.

Incidentally, Ray’s listening is
now done on a vibrator-operated
dual-waver, the portable set that he
enthused about a little time ago
having been lost, stolen or strayed.
He says the new set is not so selec-
tive as the portable, but, with an
antenna 40 feet long and 10 feet
high, running east and west, results
are fairly good.

And Another Ray From Sunshine

other morning, who should I see at
the radio end but none other than
Ft./Lt. Ray Simpson. Down here
from where wild men were some-
times wont to be, he grabbed the
first few minutes he could to see
“the latest” in circuits. Said he was

receiving the dear old “A.R.W.”
regularly, although a little be-

latedly, and was amazed at the
number of new stations being heard.
He is just itching to get at those
controls again and lisken to what
he would like to instead of what
he has fo.

Radio Silence

Have just returned from an eight-
day spell in the Irrigation Area and
think it is the longest period I have
been away from the shortwave re-
ceiver since 1926. Although sorely
tempted to just find out how con-
ditions were in the wide open
spaces, figured 1 was entitled to a
complete rest, especially as, for the
last 2% years, have averaged pretty
nearly 175 hours a day at most
concentrated listening.

SAYS WHO?

Arthur Cushen says he received a
verification from CKKA, Sackville,
11.705me, 25.68m.- The C.B.C., in
sending this, mentioned they would

CONDUCTED BY
L. J. KEAST

end of the 25-metre band. This will
doubtless be. CHOL. See ‘“New
Stations.”

“Radio Unit Seac, heard recently
with programmes for the Forces,
has verified reception of their 19.64-
metre outlet then in use. This is
not to -be confused with Head-
quarter’s Radio South-east Asia
Command. The following is an ex-
tract from the letter: “The 19-
metre band (15.275mc) and 25-
metre band (11.81me¢) are now be-
ing used by Headquarters Radio
South-east Asia Command for pro-
grammes in Eastern languages. We
would like to know if you get our
present frequencies as above. Our
programmes are primarily for the
Allied Forces in. Burma and India
and are beamed towards Calcutta,

Mandalay and Rangoon.” The
schedule enclosed is as follows:
1180-1300 ILIS.T. (4-5.30 p.m,,
Syd.), 15.22me, 19.71m,
1430-1900 L.S.T. (7-11.30 p.m.,

Syd.), 15.22me, 19.71m.

1930-2200 I1.S.T. (midnight-2.30

a.m., Syd.), 11.83me, 25.36m.

Address for reports is: Radio
Unit, SEAC (Radio SEAC, Ceylon),
191 Turret Road, Colombo.—Gil-
lett.

Apropos of above is'an excerpt
from S/Sgt. R. K. Clack’s letter:
“Here, incidentally, is a news item
I copied from SEAC three days ago.

in a It went as follows: ‘One of the
largest British radio stations in the

be adding a new transmitter
weeks on the higher frequency

Going into the magazine section

of a popular Sydney bookshop the few
As the Ultimate factory is en-
gaged in vital war production,
the supply of Ultimate com-
mercial receivers cannot be

 (UBTIMIRT 5

A A SERVICE: Ultimate owners are
7L AR JJ’Z/A LU ' Z assured of continuity 'of ser-
vice. Our laboratory is situated
at 267 Clarence Street, Sydney.
Servicing of all brands of radio
sets amplifiers, as well as Rola
Speakers is also undertaken at
our laboratories.

Sole Australian Concessionaires:

'GEORGE BROWN & CO. PTY. LTD.

267 Clarence Street, Sydney

Victorian Distributors: J. H. MAGRATH PTY. LTD., 208 Little Lonsdale Street
Melbourne
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world, larger than any commercial
or service station outside England,
forms part of the equipment of the
British East Indies Fleet at its
headguarters in Ceylon. Hidden
away in the jungle, miles from the
mearest town, more than twenty
transmitters work 24 hours per
day.”

* * *

CROSLEY CHANGES
The Latin-American schedules shown in
July issue stand. The following are altera-
tions in European schedules:
WLWO, 17.80mc, 16.85m: 8 p.m.-6 a.m.
WLWO, 9.59mc, 31.3m: 6.15 a.m.-7.45

a.m.
WLWL-1, 11.81mc, 25.40m: and WLWL-
,1523mc 19.7m" 8 p.m.-9.45 p.m. E.;
N.A

WLWL 1, 17.955mc, * 16.70m, and
WLWL- 2 15.23mc, 19.7m: 10 p.m.-
10.45 p.m., S.A,; N.A.

WLWL-1, 17. 955mc 16.70m, and

WLWLZ 1523mc 19.7m: 11 a.m.-4.45

am. S.A.; CA.

WLWL-1, 1] 81m, 25.40mc," and WLWL
-2, 15.23mc 197m: 5 am.-11 a.m.
S.A.; CA.

WLWR, 15.25mc, 19.67m: 8 p.m.-7.45
am. NA. .

WLWR, 9.75mc, 30.77m: 8.15 a.m.-
9.15 a.m. N.A. .

WLWK, 11.71mc, 25.62m: 10.30 p.m.-
7.30 a.m. E.

ADDITIONS TO DEPARTMENT OF IN-
FORMATION SCHEDULE OF OVERSEAS
TRANSMISSIONS.

VLG-7, Melbourne, 15.16mc, 19.79m,
and VLC-4, Shepparton, 15.315mc, 19.59
m: Messages to P.O.W. beamed to Asia
and Japan from 9.15-10.15 a.m.
VLC-4, Shepparton, 15.315mc, 19.59m:
British Pacific Fleet programme; 2-3 p.m.

(From 2.30 Sundays.)

‘FRISCO NOTES
KWIX, 11.89mc, 25.23m: Now continues
till 2.30 p.m. News at 2. News at dic-
tation speed, 205 till closing at 2.30.—
LJ.K.

KROJ, 17.76mc, 16.89m, and KGEX,
15. Zlmc, 19.72m: Now give‘sports’ news
at slow speed from 12.05-12.28 p.m.—
LJ.K

KWIX, in programme to. The Peoples
of New Zealand, from 5.30-6.30 p.m.,
has moved from 9.85mc to 11.87mc,
25.27Tm. At 5.45 gives news and at 6
p.m. “What American Commentators
Say.” For first and last fifteen minutes
of programme are  in parallel with KCBA,
9.75mc; KCBF, 11.77mc, and KGEX,
11.79mc.—L.J.K.

VUD-, Delhi, previously heard on 9.68
mc, is now being heard on 9.67mc, 31.02
m.. Opens at 4.30 a.m. in company
with 9.63mc, 31.15m.—Gillett.

B.B.C. PACIFIC SERVICE
As from 29th July, 3-7 p.m.:

To Australia
GRX, 9.69mc, 30.96m, and GRU, 12.04
m.c., 24.92m: 3-7 p.m.
GRM 7.12mc, 42.13m: 3-5.45 p.m.
, 15.26mc, 19.66m: 4.30-7 p.m.

'I'o New Zealand and Pacific
GSN, 11.82mc, 25. 38m and GVZ, 9.64
mc, 31.12m: 3- 7 p
GRM 7.12mc, 4213m 3-5.45 p.m.
GSl, 1526mc 19.66m: 4.30-7 p.m.
News: 4 p.m. and 6 p.m.
News Reel: 4.30 p.m.
Prog. Anncts.: 3.05 and 6.45 p.m.

B.B.C. EMPIRE SERVICE

As at 29th July. Black type indicates
on beam favourable to Australia.

GRP, 17.87mc: 1.30-3 a.m.

GSP, 15.31mc: 7.45-9 a.m.

GSI, 15.26mc: 1.30-5 a.m.; 4.30-7 p.m.

GRV, 12.04mc: 3-7 p.m.

GVY, 11.955mc: 4-7 a.m.

GSN, 11.82mc: 4-7 a.m.; 3-7 p.m.

GVW, 11.70mc: 1.30-7 a.m.

GRG, 11.68mc: 7.45-Noon.

GRH, 9.825mc: 7.45 a.m.-2.45 p.m.

GRX, 9.69mc: 3-7 p.m.

GVZ, 9.64mc: 7.45 a.m.-2.45 p.m.; 3-7

p.m.,
GRY, 9.60mc: 3.45-7 a.m.
GSC, 9.58mc: 12,45-1.30 pm
GRJ, 7.32mc: 12.
GSU, 7.26mc: 7.45
GRM, 7.12mc: 3-5.4
GSL, 6.11mc: 12.45
GRR, 6.07mc: 12.45-1.

N
e
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African Service

News: 2, 4 and 6.45 a.m.
News Reel: 5.30 a.m.
Prog. Anncts: 1.45 a.m.

Pacific Service (see special section)
North America

News: 7.45, 8.45, 11 a.m.; 12.45 and
: p.m.

News Reel: 9.30 a.m. and 1 p.m.

Prog. Anncts.: 7.15 am. and noon

(10.15 a.m. Sun.-Fri.; 11.15 Sat.)

B.B.C. GENER.AL OVERSEAS SERVICE
(Including General Forces Programmes)
GSH, 21.47mc: 9 p.m.-1.45 a.m.

GVO, 18.08mc: 9 p.m.-1.15 a.m.; 2.45-

a.m.
GSV, 17.81mc: 7 p.m.-1.45 a.m.
GSG, 17.79mc: 2-5.15 a.m.

GVQ, 17.73m: 4.30-7 p.m.; 9 p.m.-1.15
a.m.; 2.45-7 a.m.

GRA, 17.75mc: 10.30 p.m.-1. 15 am.
GRD, 15.45: 1.45-5.15 a.m.

GSP, 15.3Ime: 7-7.15 a.m.; 4-6 p.m.;
9.45-10 p.m.

GWR, 15.30mc: 3.45-7 p.m.; 8-9.15
p.m.; 10 p.m.-5.15 a.m.; 5.30-7.45 a.m.
GSO, ISI mc: 3 p.m.-6.30 a.m.

GSF, 1514mc 2 p.m.-3.15 a.m.

GWC, 15.07mc: 8 p.m.-1.15 a.m.

GRF, 12.095mc: 4 p.m.-6.15 p.m.; 7-
3.15 a.m.

GVX,- 11.93mc: 3-7.45 p.m.; 8-10 p.m.;

2.45.3, 15 a.m.

GVU, 11.77mc: 2-4.15 p.m.

GSD, 11.75mc: 3-6 p.m.; 7 p.m.-2 p.m.
(next day). (From 6 am.-z p.m.).
GVW, 11.70mc: 2-4.15 p.

GRG, 11.68mc: mldnlghf—l IS a.m.; 3-
5.15 a.m.

GRU, 9.915mec: 3.30-6.30 a.m.; 6.45-
7.45 a.m.

GWP, 9.66mc: 2-2.45 p.m.; 3- 5.45
p.m.

GRY, 9.60mc: 3-6 p.m.

GSC, 9.58mc: 5.45 a.m.-12.15 p.m.
GSB, 9.5Imc: 3.30 a.m.-6 p.m. (noon-
6 p.m.)

GRJ, 7.32mc: 9 am.-12.15 p.m.; 2-3
p.m.

GSW, 7.23mc: 1-5.45

GRS, 7.075mc: 2- 630 pm, 1.30-8.30
a.m.

GRR, 6.07mc: 10 a.m.-1.30 p.

News: 1, 3, 6 and 11 am, 1230 2

4,5 6,9 and 11 p.m.

News Reel: 9.30 a.m. and midnight.

Prog anncts: 7 a.m., 201 p.m., 5.59
, 807 pm., 9 (Sundays 8.15),°1.55

am

NORTH AMERICAN SERVICE

GSU, 7260ke, 7.15 a.m.-2.45 p.m.
GRH 9825kc 7.15 a.m.-2.45 p.m.
GSL, 6110ke, noon-2.45 p.m.

GSP 1531kc 7.15 a.m.-9 a.m.
GVX 1 1930kc, 7.15 a.m.-noon.
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GVZ, 9640kc, 7.15 a.m.-2.45 p.m.
GRW 6150kc 12.15 p.m.-1.30 p.m.
GRJ, 7320kc 12.15 p.m.-1.30 p.m.
i

! EASTERN SERVICE

GRG, 11680ke, 11.30 p.m. m.dm;ht{
GSF, 15140ke, 1 am.-1.15 a.m.
GSV 17810ke, 1 a.m.-1.15 a.m.

M'EDITERRANEAN AND NEAR EAST
SERVICES

GRM, 7120ke, 2]5 p.m.-2.45 p.m.
GS 9580kc am-3 a.m.; 345 a.m.-

5 24‘5 pm-330 7
10.15 p.m.-10.3 m.
a.m.-3 am.; 345

.m., 4.45 . am.-5.15 a.m,
5300m.-6300

GSU, 7260kc, 2. 45 p.m.-3.30 p.m.
GSP, ISS]Okc 8.30 p.m.-9 p.m.

), 15450kc 8.30 p.m.-9 p.m.

; 18080kc 8.30 p.m.-8.45 p.m.
GWD, 15420kc, 3.45-4.15 a.m.
GRX, 969Ckc, 5.30 a.m.-6.30 a.m.
GWO 9625ke, 7.30 a.m.-7.45 a.m.
GSI, '15260kc, 8.15 p.m.-8.30 p.m.

LATIN AMERICAN SERVICES

GSP, 15310kc, midnight-12.15 a.m.
GRA 17715kc, 1.30 a.m.-2.30 a.m.
GRQ, 18025ke, 1.30 a.m.-2.30 a.m.
GSN, 11820kc, 8 a.m.-8.15 a.m.
GWE, 15430kc 8 a.m.-8.15 a.m,
GRR, 6070ke, noon-1.45 p.m.
GWO 9625kc 9 a.m.-1.30 p.m.
GWN 7280kc 9 am.-1.30 p.m.
GVW II700kc 9 am.-1.30 p.m.
GRK, 7185kc, 9 ‘a.m.-1.30 p.m.
GRY, 9600ke, 9 a.m.-1.30' p.m.
GRT, 7]50kc 8 a.m.-11.30 a.m.
,9915kc 8" am.-11.30 am.
1209Skc 8 a.m.-11.30 a.m.
5 H770kc, 8 a.m.-11.30 a.m.
, 1120ke, 8.a.m.-11.30 a.m.

B.B.C. EUROPEAN SERVICE

My copy of “London Calling,” No. 300,
not having arrived, | am indebted to Ted
Whiting for the foHowmg particulars which
show how much the European Service has
been curtailed:

European Service

This «service now takes the alr between
the following defined times: -5 15
8 p.m.-10.45 m.,lcm 30
GSE 11860ke, 230 p.m.-4.45 p.m., 8

,pm-1045 p-m., 1.15.a.m.-7 a.m.
GRI, 9410kc, 2.30 p.m.-5.45 p.m.; 8
pm-815 p.m., 830 p.m.-10.45 p.m.,
1.15 a.m.-8.30 a.m.

GRO, 6180ke, 2.30 p.m.- 545 p.m., 7.30

a.m.-8.30 a.m.
GRT, 7150ke, 2.30 pm-345 pm 4

p.m.-5 p.m.; 8 p.m.-10.30 p.m.; 1.15
am.-7 am.

GVU, 11770kc, 25.49m, 8 p.m.-8.15
pm 8.30 pm-1045 o ¥ ) e 5 D
GVY 11955ke, 8 p.m.-10 p.m.

GWQ lSHOkc 8 p.m.-10.45 p.m., 1.15
a.m.-7

GWH IlBOOkc 4 p.m.-5 pm 8 p.m.-
10.30 Py, 1. 15 a.m.-4.30 a

GWJ 9525kc 2.30 pm-445 p.m., 8

10.45 p.m., 1.15 a.m.-7 am.
GWL 7205kc 8 p.m.-8.15 p.m., 8.30°
p. -104Sp m., 1.15 a.m.-7 a.m.
GWN, 7280kc, 2 p.m.-3.30 p.m., 4 p.m.-
5.45 p.m. 8 p.m.-10 pm., 1 a.m.-8.30

GWO 9625ke, 2 p.m.-3.30 p.m., 4 p.m.-
545 p.m., 8 pm-lO p.m., 1 a.m.-8.30

gWSS 6236kc 2 p.m.-3.30 p.m., 4 p.m.-
2} 9675kc 4 p.m.-5 p.m., 8 p.m.-10.30
p.m 1.15 am.-7 a.m.
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OCEANIA

Fiji =

VPD-2, Suva . ...
Is belng heard ogcm
with news at dictation speed at 6 (Gjl-
lett).

. 6.13mc, 48.94m
in the mornings

Iwo Jima

KGIP 10.64mc, 28.20m
Calls KUSQ ‘about 9.45 p.m. very aften
(Gillett) .

Okinawa
See frequencies, etc.,
Stations.”

at foot of "New

GREAT BRITAIN

B.B.C., London. See also elsewhere special
list of B.B.C. transmitters.

GSY ... 17.81mc, 16.84m
Good with news at 9 p.m. (Matthews) .
F . 15.14mc, 19.82m
Fair at 9 pm betfer at 1 a.m. (Mat-

thews, Edel).

GRE= = ¢ 12.095mc, 24.80m
Good all evemngs and fair in after-
noons (Matthews).

CRY e A 200N, 2.9 2m
Good in Pacific " Service (Matthews,
Edel) .

GRU 9.915mc, 30.26m
Excellent strength at 8 a m. (Matthews) .

9.58mc, 31.32m
Excellent until 11.30 a.m. (Mqtthews).

GWL .. . 7.205mc, 41.64m
Heard in "session to North America at
11 a.m. (Cushen).

AFRICA
Algeria
AFHQ, Algiers 11.765mec, 25. SOm

“The Voice of America in North Africa”
is heard closing at 5.15 a.m. with
”5.5.B." (Gillett).

Belgian Congo

RNB, Leopoldville ... 9.785mc, 30.66m

Good strength at 10 a.m. (Matthews).
Ethiopia
Radio Addis Ababa 9.62mc, 31.19m

Heard at 2 a.m. in relay from B.B.C.
Annoying overlap from GWO very often
(Gillett) .
French Equatoria] Africa :
FZ1, Brazzaville . .. 17.50mc¢, 17.143m
Good signal in the af'rernoons but not
up to the great form of their 25-metre

band. No English (Gaden).

FZI, Brazzaville ... ... 15.595me, 19.25m
Fair from 8.15 p.m. (Matthews). Very
good here; only natural, as is beamed
to Indo-China (Clack).

FZI1, Brazzaville ... .. 1197mc 25.06m
Good until closing at 4.30 p.m. (Mat-
thews) .

FZ); Brarzardlless s Beton e 9.50mc

Kenya Colony

VQ7LO, Nairobi ... ... 10.73mc, 27.96m
Fair strength at 12. 15 a.m. (Matthews) .

VQ7LO, Nairobi .... ... 6.114mc, 49.07Tm
Is fairly good sfrengfh at 2.45 a.m. with
programme of semi-classical music (Gil-
lett).

Senegal

FGY Dakar—. ..o
See "New Stations.”

11.715mec, 25.61m

CENTRAL AMERICA
Costa Rica
TIPG, San Jose ... ... ... 9.62mc, 31.20m
Fair to good at 10 p.m. (Matthews).
At 10.30 puts in an R8 signal when
free of morse interference. VLC-6 causes
only slight annoyance (Clack).
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Panama
HP5G, Panama City ...

25.4Tm
Very good here, till signing at 2 p.m.
Good after GVU signs (Cushen).

11.78mc,

SOUTH AMERICA

Argentina
LRM, Mendoza ... 6.185mc, 48.51m
Weak and noisy at mght (Goden)

Brazil

PRL-7, Rio de Janiero ... 9.72mc, 30.86m
Fair signal at 8 a.m. (Matthews). At
8.30 a.m. the signal is at R8-9 for 30
minutes but then weakens, although
audible till 11 o’clock. The programme
of dance music heard at 7.30 is*just
the thing for starting off the day
br.ightly. | also hear them at 8 p.m
with a signal that remains R5-6 for
nearly an hour, after which noise blots
it out (Clack).

ZYC-8, Rio de Janiero .... 9.61mc, 31.22m
Some a.m.’s not bad after breakfast
and near 2 p.m. (Gaden).

Chile -

CE-615, Santiago ... ... 6.155mc, 48.78m
Signs at 2.05 p.m. No English heard
(Cushen). Takes some getting at night
weak and noisy band (Gaden).

Ecuador
HCJB, Quito

S 15.09me,
Fair at 7 a.m.

22 19.87Tm
lYoung}

HCJB, Quito ... ... ... 12.445mc, 24.08m
Fair at 10 p.m.; better at 10.30 a.m
(Matthews). (Just the reverse here.—

L.J.K.)
HCJB, Quito 9.958mc, 30.12m

Fair around 10 a.m. (Matthews).
Peru
OAX-4T, Lima ... ... ... 11.80mc, 25.42m
“Radio National del Peru” heard at

fair strength till 2. p.m. (Cushen).

OAX4G, Lima ... ... ... 6.33mc, 47.39m
Not a new station, but hasn’t been
heard here for many months. Signs at
3 p.m. with organ number. Announced
OAX4B, OAX4G, Radio Lima. Signed
with 4 chimes (Cushen). (This is very
interesting as OAX4G was reported to
have moved to 6.19mc. Last known
schedule was 11 a.m.-1 p.m. daily and
till 4 p.m. on Sundays.—L.J.K.)

U.S.A.
San Francisco unless otherwise mentioned
KCBF . 17.85mc, 16.81m
Good for several hours after 11 a.m.
(Matthews). (Good from opening at 7
o‘clock. Has a spell of 5 minutes at
10.25 and from 10.30 till closing at
1.45 p.m. is very good. Both sessions

are for Latin America and through
United Network.—L.J.K.)

KRHO, Honolulu ... ... 17.80mc¢, 16.85m
Excellent all through the day (Mat-
thews).

KNBA ... o L EIBG  16. 8 m
The best 16-metre station (Gaden,
Matthews) .

KROJ ~.. 17.76mc, 16.89m
Good from opemng at 11 om. (Mat-
thews).

NEW STATIONS

OLR-3A, Prague, 9.55me¢, 31.41m: Here
is a good catch by Arthur Cushen.
Heard from 5.30-6 a.m., announcing as
“This is Prague calling our friends in
Great Britain.”” Programme includes news
commentary from Prague newspapers,
and recordings. Leaves the air at 6
o’clock. (This station during the occu-
pation by Germany had the call-sign of
DHE-3A.—L.J.K.)

SPW, Warsaw, 13.635mc, 22.02m: Here
“is an old-timer—silent during German
occupohon-——reported by Arthur Cushen.
Heard opening at 11.45 a.m. a.m., but
signal poor. (This frequency was taken
by Germany for DZF, but not used.—
LJ.K.)

. Dakar, 9.92m¢, 30.22m: Dr. Gaden
reports this new outlet for Senegal.
Heard around 6 p.m. Perhaps not as
strong as their other transmitters but
is less noisy. No English heard.

FGY, Dakar, 11.715me¢, 25.61m: Here is
another spot for Dakar, also reported
by Dr. Gaden, who says: “Was surprised
to hear ‘Dakar’ at 5.15 p.m.; there was
little noise then in that area and signal

. was quite good; no English heard.”

, Delhi, 11.71me, 25.62m: Announ-
cing as on 25.62m, this new Delhi trans-
mitter is heard mghtly at 11.30. Re-
ported by Rex Gillett.

RADIO NATIONAL ESPANA, Madrid, 7.37
me, 40.71m: Wally Young reports hear-
ing Madrid on this new frequency
around 3 a.m.

KRHO, Honoluly, 15.25me¢, 19,67m: Opens
at 8.45 a.m. with fair signal until clos-
ing -at 9.15. This session is beamed to

China and the last 15 minutes may be
Radiophoto.—L.J.K.

IAC, Coitano, 15.91mec, 18.85m: Another
from Wally Young, of Adelaide. Heard
around 6.15 p.m. and a new spot for
Italy.

WCBX, New York, 9.59mec, 30.28m: "‘This
is according to my records a new spof
for this station. Is heard at fair strength
around 6.30 p.m., carrying AF.R.S.

programmes. Closes at 7.45.”—Rex Gil-
lett.

Z1J, Okinawa—
15.52mc, 19.32m: Heard around 8.45

a.m., 2 p.m. and 9 p.
{55 76mc 21.80m: Hecrd around 10 a.m.
1064mg 28.20m: Heard around 6 a.m.
nd
7.64mc, 39 25m Heard around 10 p.m.

CHOL, Sackville, 115.72me¢, 25.60m: This
further outlet of the Canadian Broad-
casting Corporation is heard opening at
7.15 a.m. Signal is only fair, with clas-
sical music till 7.30, when male an-
nouncer, in English, gave particulars of
items played, and said, “This is the
international station of the C.B.C.,
CHOL, on 25.60m. The following pro-
gramme in French is for our French
listeners.”” Female announcer then read
items in French until 5 minutes later,
when taken up by male announcer, also
in French. At 8 a.m. station announce-
ment by man in English, followed by
music, with singing in French. Morse
now spoilt signal, which was improving
in strength. Left set for few minutes,
but no sign of them at 8.50, so figure
they closed at 8.45.—L.J.K.
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KNEX . 15.34mc, 19.56m
Quite good in a.m. in Latin America
service (Gaden).

TSR e . 15.21me, 19.72m
Good sugnol at 12.30 p.m. (Mafthews).

B ot 15.15mc, 19.81m

Pethbps the best of all ‘Friscos in 19-

metre band (Gaden).

KNBA veri s wae 13.05m0C, 22.98m
A grect ‘success in all its sessions
{Gaden).

KwWiX ... 9.85mc, 30.44m
“ The Daddy of ‘Em All” after 5.30
p.m. (Gaden). (See ‘'Says Who?"'—
LJK)

KCBF . ... 9.75me¢, 30.77m
At 7 pm is rcther better than KCBR
{Gaden).

KRHO, Honolulu 9.65mc, 31.09m
Is fine strength from opening at 2 a.m.
with news (Gillett).

KGEI Site s DO MG, 3191
Excellent all night (Matthews). Good
signal spoilt by station a few kc/s
higher (Clack). (You are right, but
the said station announces as a few

kc/s lower.—L.J.K.)
B o S A 7.805mc, 38.43m
Good at night (Gaden).
CHINA
XGOY, Chungking 11.909mc, 25.19m

Have you heard the American Hour at
9 a.m.? The signal here is very good

at that time (Clack).

XGOY, Chungking ... 9.805mc, 30.58m
News at 11 p.m. now (Matthews).
XGOY, Chungking ... 7.153mc, 41.96m

Very good at 11 p.m. (Clack).
INDIA
YUD-5, Delhi 17.84mc, 16.82m

News for people in Burma and the Far
East at 1.30 p.m. Excellent signal.—
L.J.K.

SEAC, Ceylon ... w-15.275mc,. 19.64m
Good from 7 p.m. here, with Forces
programme (Clack) .

SRAC - Ceylony . 5. -15:22mc, 191im
Transmission closes at 3 pm with R6
signal (Clack).

SEAC, Ceylon .... ll.8]0mc, 25.40m
Good all evening (Matthews). Dictation
speed news at 7.30 p.m. is R Max.
(Clack) .

VUD-, Delhi ... . ... 9.68mc, 30.99m
Appcrenﬂy idie ‘and A.L.R. is heard on

9.67mc, 31.02m, opening at 4.30 a.m.

VUD-4, Delhi ... ... ... 7.275mc, 41.24m
Is on the air from 10 a.m. for 3Q min-
utes with an independent Forces pro-
gramme of music. Signal is R7 (Clack).

U.S.A.
Other than ‘Frisco

WNRE, New York ... 15.28mc, 19.63m
Fair on opening at 8.30 p.m. (Mat-
thews).

WRUL, Boston 15.13mc, 19.83m

Opens strongly”otulul.ao p.m. with pro-
gramme in Spanish (Gillett).

WOOW, New York 11.87mc, 25.27m
Very good in morning (Gaden).

WRUL, Boston ... ... 11. 73mc 25.58m
Very good at 9 p.m—L.J.K

WOOW, New York ... 11. 14Smc, 26.92m
Very good after 9:30 a.m. (Gaden).

WNRA, New York .. 9.85mc, 30.44m
Good before breakfast (Gaden).

WRUW, Boston 9.70mc, 30.93m

Heard testing at 4.30 p.m. after trans-
mission to Latin America signed. Were
asking for reports (Cushen).
, 9.69mc, 30.96m
American Forces Network beamed to
China. Excellent at noon.—L.J.K.
WNBI, New 'York ... 9.67mc, 31.02m
Fairly good signal at night (Gaden).

WEBX, New York 9.59mc, 31.28m
Carrles AFRS programmes un‘l'll closing

at 7.45 p.m. (Gillett).

WGEO, New York 9.53mc, 31.48m
Excellent around 7 a.m. (Gaden).
WOOC, New York 7.82mc, 38.36m

Very good in a.m. (Gaden).
WBOS, Boston .. 7.80mc, 38.44m
Very ordinary in a.m. (Gaden).

WGEX, New York ... ... 7.00mec, 42.86m
Can be heard amongst a lot of noise
(Gaden).

, Moscow ... ... ... 12.06mc, 24.88m
1-1.30 a.m. Very good signal (Edel).

., Moscow ... ... 9.715mc, 30.88m
Good strength at 8 a.m. (Matthews).

WEST INDIES
Cuba
COKG, Santiago ... ;
""Radio General Electric’’
Fair signal (Cushen).
Haiti
HHBM, Port-au-Prince ... 9.65mc, 31.06m
Some nights is not bad on opening soon
after 9.30 p.m. (Gaden).

895mc; 33.48m
signs at 2 p.m.

MISCELLANEOUS

*Carried over from July
Azores

Emisora Nacional,

Ponta Delgado
11.09mc, 27.05m
Good signals are being heard from this

station about 4 am. (Gillett).
Canada
CHTA, Sackville ... ... 15.22mc, 19.71m
Only fair at 9 p.m. (Matthews). Closes
some nights at 11 o'clock (Gillett).
*CKRX, Winnipeg .... .... 11.72mc, 25.60m

Relays CKRC till 3 p.m. week doys and
until 4 p.m. Sundays—interference
from GVV—signs with National Anthem
after 5 minutes of news (Cushen).
*CKXA, Sackville .... ... 11.705mc, 25.63m
Still broadcasting till after 8 a.m., best
after GVW signs (Cushen). Has been
heard nicely up till 4 p.m. and again
at night, rather better than when heard
in a.m. (Gaden).
*CKRO, Winnipeg 6.15mc, 48.78m
Same programme as CKRX but in the

clear; gives also broadcast call
(Cushen).
CFRX, Toronto ... ... ... 6.07Tmc, 49.42m

Heard through the Russian at 8 p.m.
(Cushen, Gillett). Fair signal but noise
and interference bad (Gaden).

*VE9AI, Edmonton 6.005mc¢, 49.95m
Heard signing at 4 p.m. but covered

with morse. News at 3 p.m. (Cushen).

Finlgnd

O1X-4, Lahti ... ... ... 15.19m¢, 19.75m
Classical music at 5.30 a.m. (Gillett).

*OIX-2, Lahti ol o5 11.79mc, 25.43m
Has English session at 10.15 a.m.—
signs at 10.55 (Cushen). (Quite a good
signal here, too.—L.J.K.)

OIR-3, Lohil ... 11.775mc, 25.48m
Heard at 5.30 am. (Gillett).

France :

*. . Paris<.. . 15.92mc, 18.84m
“Shaef in Paris’ has been lqgged at
8.45 a.m., calling the Blue Network in
New York.

iy , Paris ... 15.24mc, 19.69m

One of the best, opening at 1 p.m. on
its old spot. Have not heard a word
of English on any of their transmitters,
probably due to not listening at the

right time (Gaden).
A i AR .. 15.09mc, 19.87Tm
Heard at about 3 pm (Gaden) .
DO s Ao e 11.845mc, 25.33m
Excellent strength at 3 a.m. (Matthews) .
. Paris 11.73me, 25.58m

Very good signal at 1.30 and 8.30 a.m.
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(Matthews). Opens at 7.15 with ““Mar-
seillaise.~—L.J.K.

* . Paris ... v 2:59me, 31.41m
Heard around 3 pm (Gaden) .

ltaly

HVJ, Vatican City 9.66mc, 31.006m

Concludes an English broadcast at 4
a.m.—good signal (Gillett).
*"The Voice of Italy,” Milan

6.40mc, 46.80m

Good strength with classical music till

closing at 8 a.m. (Gaden). Good at
3.30 p.m. (Cushen).
Luxembourg

*Radio Luxembourg ... 15.105m¢, 19.86m
Is often good signa| with B.B.C. News
relay at 9.45 p.m.—also heard well ot

6 a.m. (Gillett).

Radio Luxembourg ... ... 6.020mc, 49.83m
Good at 2.30 p.m. in English. Broad-
casts till 4 pm. in Germcn etc.—

suffers by interference from mystery”
station on 6.025mc, opening at 2 o‘clock
and using 3 drum’ beat interval signal

(Cushen). Has been very strong, clos-
ing at 7 a.m. (Gillett).
Mexico

*XEQQ, Mexico City . ... 9.68mc, 30.99m
Fair at 2.45 p.m., best there before GRX
opens (Cushen).

*XERQ, Mexico City ... 9.618mc, 31.21m
Backi here after being on 9.59mc for
a time. WLWO was too tough for them
(Cushen).

XEWW, Mexico City ... 9.50mc, 31.58m
Good at 11 p.m. (Young, Matthews).
Particularly good up my way—comes
through at R8 from 10 p.m. here (11
p.m. Sydney) and this one frequently
provides the musical entertainment |
need before retiring, at 10.30 (Clack).

Poland

*Radio Lublin, Warsaw .... 6.115mc, 49.05m"
Commences a broadcast in French at
4.30 a.m. (Gillett). (An interval signal
of chimes is used between various lan-
guages.—Edel.) ;

Spain

Radio National Espana, Madnd

9.375mc, 32.00m
This is a new spot for this Spomsh sta-
tion. Heard during early hours of morn-
ing until closing at 4.30—re-opens at $

o'clock (Gaden, Gillett, Eden, Cushen,
Lennie). (Excellent SIgan at 11.30
a.m. and till closing at noon.—L.J.K.)
Portugal

CSW-7, Lisbon ... ... 9.735mc¢, 30.82m

Good 10-11 a.m. (Matthews).

CSW-6, Lisbon ... ... .. 11.04me, 27.17m
Good strength at 8.45 a.m. (Matthews).

Sweden

SDB-2, Stockholm .... ... 10.775mc, 27.83m
Very good from 1 am. (Edel, Mat-
thews).

SBU, Stockholm ... ... 9.535mc, 31 .46m

Musucol programme spoilt at 6 a.m. by

Paris on the same frequency (Mat-
thews) . 2
Switzerland
HER-5, Berne .. 11.96mc, 25.08m
Heard closing at 7 a.m. Both French
and Spanish used (Gillett). Excellent in

Pacific Service—Tuesdays and Saturdays

—<closes at 4.30 p.m. (Matthews).
HEI-5, Berne ... 11.715mc, 25.61m

Very good at 1 a.m. (Matthews).
HEO-4, Berne 10.345mc, 29.00m

Good strengtH” 520 am. in English;
French at 5.30. Closed at 5.50 with
English announcement (Gillett).

Yugoslavia

Radio Belgrade, Belgrade, 9.42mc, 31.85m
Opens at 1.15 a.m. with good signal
(Edel).

Radio Belgrade, Belgrade, 6.10mc, 49.18m
Heard about 7.30 a.m. with varying
signals. Male and female announcers
(Gillett).
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Speedy Query Service

(Conducted under the personal supervision of A. G. Hull)

W.G.H. (Albury) enquires about
running cost of a set.

A.—There is no catch in it. A unit
of power is 1,000 watts for one hour
and if your set draws only 50 watts
the cost of operation should be 20
hours per unit. The price of the
power unit varies according to the
supply, but doubtless you can.get this
from the electric power bill. Most
radio sets draw well under a hundred
watts, so ten hours per unit should
be quite a safe basis for working on
in your case.

* * *

F.A. (Adelaide) is having plenty
of difficulty with a set which gives
trouble in the form of intermittent
fading.

A.—Yes, it would seem that you
have tried every cure, but we suggest
that one of the possibilities could be
that the trouble is outside the set,
for example, due to some peculiarity
in the electric wiring system of the
house, or even of the earthing of the
tin roof through a drain pipe. This
could give an absorption effect or a
shielding of the indoor aerial. So we
suggest taking the set to some friend'’s
place and noting whether the trouble
goes with the set or is left behind.
Personally we like to tackle this type
of job with the chassis upside down
on a table and a meter across the
high tension. If the voltage does not
vary even a shiver with the fading,
then we look for trouble such as by-
passing of a screen, or the insulation
of the aerial terminal, effectiveness
of aerial connections, etc. Faults in
valves or. resistors are almost certain
to show up as movement of the meter
at the same time as the fading takes
place.

* * *

W.E.R. (Port Pirie, S.A.) enquires
about subscriptions.

A.—Yes, your local bookseller or
newsagent should accept your yearly
subscription at 10/6, but if there is
any doubt about it you can send a
postal note direct to our office. The
issues are posted direct from Sydney
in both cases. Alternatively, you can
place an order with your newsagent
for each month’s issue, which he will
hand over the counter at 1/- each.
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J.M. (Collingwood) wants a high-
voltage power supply for a cathode
ray oscilloscope.

A.—Yes, it is quite a sound scheme
to use an ordinary 385-volt radio-
type power transformer as a half-
wave supply, neglecting the centre-
tap and earthing one of the 385 ter-
minals, and applying the other to the
plate of the rectifier. At a low cur-
rent drain this should give you about
700 volts. Possibly not within the
approval of the makers, but the
humble 80 will often stand up to 700
volts at low drain. Use one plate at a
time and you will have two lives *to
use up, anyway. Stick as close as
possible to the rated filament voltage
for the rectifier, as it is possible that
either higher or lower can be harmful.

* * *

P.S.K. (Hamilton) is worried about
loud-speaker matching.

A.—Correct matching is necessary
for best results, but the subject is not
nearly as critical as you may imagine.
Unless you have a particularly keen
ear, it is unlikely that you could tell
the differgnce between results with

a 5,000-ohm load and one of 7,000-

ohmes.
* * *

D.L.M. (Koonwarre) wants fto
know of a good circuit for a public
address amplifier to deliver 15 watts
of audio power and operate from
ordinary dry batteries.

A.—Any ordinary 15-watt ampli-
fier circuit can be operated from dry
batteries, but it is not a sound pro-
position economically. You would
need five or six batteries in series
and then could expect a life of only
a few hours. You can’t get more
power out of an amplifier than you
put into it; in fact, you will be lucky
if you get an efficiency of better
than 75%. If you know your volts
and amps you will be able to calculate
what it is going to mean to drag 20
watts out of dry batteries. In prac-
tice, it is found that the reasonable
limit in a straight battery amplifier is
about three to five watts, obtained by
using Class B or pentodes in push-
pull. For bigger amplifiers the scheme
is to use a couple of car batteries
(accumulators) with a vibrator or
rotary converter to get your high-
tension supply.

T.P. (New Farm, Q.) notices that
his set is only brilliant when operat-
ing at loud volume. The tone does
not seem sc good when turned down
fow.

A.—This is fairly normal and does
not necessarily indicate that the
volume control is faulty, unless the
effect is so acute as to be especially
noticeable. To obtain brilliance at
low levels calls for a compensated
amplifier of special characteristics.
A lot of work in this direction is being
done at present, but so far it has not
reached the stage where we can tell
you in so many simple words just how
to alter your existing receiver to get
this effect.

4
* * *

S.D. (Cronulla) enquires about the
Institution of Radio Engineers.

A.—We suggest you get in touch
with the I.R.E. secretary by sending
him a letter at Box 3120, G.P.O.,
Sydney.

* * *

M.L. (Auburn, Vic.)
with a screen-grid valve.

A.—The initials B.V.A. stand for
the British Valve Manufacturers As-
sociation, and do not denote a par-
ticular valve type. From your re-
mark about the top terminal being
a bakelite screw knob and not a metal
cap, it is evident that the valve is
one of the English type, and this top
connection will be for the plate, not
the grid, as with the American type
cap. American valve types, with
American-style connections, are made
by British manufacturers, but this
would appear to be one of the Eng-

is in trouble

lish-type valves with English-style
connegtions.
* * *
R.A.H. (Dromana) is starting up

in the radio repair business.

A.—To arrive at a suitable basis
for charging you should have a job
card for each set, putting down on
this card the time spent on the job,
listing the parts used and showing if
the set was picked up or delivered.
The charge is then made by allowing
from 5/- to 7/6 per hour for time
(according to your. overhead), the
value of the parts at retail price and
a fee for transportation, either a fixed
fee of 3/6 or 5/- each way, or so
much per mile. The figures given
are taken as between the usual limits,
but you can suit yourself. Either way,
you will find that you will need to
keep on the move if you are to make
a fortune.
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Eimac 1000T valves in
an amplifier stage of
W6 XAO0 transmister,
Hollywood

Julia Lee l!'riibL noted Home Ecomomics

Director of “"The Family Circle’ magazine
bermg intervicewed, and telecast revealn
tricks of her trade.

I'wo young comedians, Robert Sweeny and
Hal March, currently on Irn;:;nnliurlntal
radio show, give & preview of their talents

W6XAO0.

for telecisiom broadcast over

Write for your copy of Electronic
Telesis—a 64 page booklet fully illus-
trated— covesing the fundamentals of
Electronics and many of its important
cpplications. In laymen’s language.

s

At Don.‘ Lee Hollywobd ... Station KTSL

! .

using EIMAC VALVES since 1938

Work on television station W6XAO
(Commercial station KTSL) began in
November 1930; and thirteen months
later, Dec. 23, 1931, it was on the air
on the ultra high frequencies, the first
present day television to operate on
schedule. Today the station occupies
elaborate copper sheathed studios
which stand 1700 feet above Holly-
wood with an antenna on a 300-foot
tower.

The program log shows almost every
type of presentation. Highest in inter-
est and achievement are the remote
pick-ups and special event broadcasts
made simultaneously. or recorded on
film for release later. Studio presenta-
tions, especially those directed to war
activities,have become a-duration stan-
dard.

Under the direction of Harry R.
Lubcke, television station KTSL will

be in daily schedule immediately after
the war. Mr. Lubcke says: ““We have
been using Eimac valves in our televi-
sion transmitter since about 1938...
We have found them good and reliable
performers...their design is such thata
favorable ratio of power output to valve
and circuit capacitance is obtained . ..
we look forward to using new Eimac
valves which may be forthcoming.”

Here again is a statement from a
leader in the field, which offers clear
evidence that Eimac valves are first
choice of leading electronic engineers
throughout the world.

Follow the leaders to

!IY!l-M:(ljllOUGN, Inc., 991 San Mateo Avenue, San Brune, Colif.
Plonts located at: San Bruno, California and Salt Lake City, Utah
Expert Agents: Frazar & Hansen, 301 Clay St., San Franciseo 11, Calif., U, 5. A,
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Your brain i$
in conjunction
must direct the whol®
life.

Show your initiative by looking the
Future squarely in the face ond ask
yourself—"'Will | have a secure and
settled place in the Post-War World?*’
If the answer is “No‘’—do something

a9 i

Lourse o

about it at once. Radio engineering wants trained men
urgently to fill vital positions in our armed forces
and in the Peace to follow more than ever trained
radio enginecrs wil! be in enormous demand.

Radio is a young industry which has made remarkable
pregress in the past few years. If you want security, prosperity and a recognised status

in the community start training right away.

YOU GAN START RIGHT AWAY
Right now openings in Radio are greater than
the number of men available to fill them. Here
are three good reasons, moreover, why A.R.C.
Radio Training must interest you so vitally.
1. You will enter to-day's most progressive
industry. 2. You wili be pulling your weight
in the war effort. 3. You will have a splendid
career ahead of you when the war is over.

COSTS LITTLE
Think of this—for a few pence per day—
actually less than many fellows spend on
tobacco—you can prepare yourself for a man-
sized job in Radio NOW.

Radio
spraying materials in industry. The spray-
ing of radio valves is now controlled by

is now being used to save vital

a new radio device. The conveyor belt
carries unpainted valves in front of two
special spray guns, and then into the
baking oven. A control in the form of an
electronic switch makes certain that the
guns spray each valve completely, but
withhold the spray if certain valves are
missing from their sockets on the con-

TRAM AT HOME, IN CAMP, OR AT

OUR BENCHES

A.R.C. offers ambitious men a sound, proven
course in Radio Engineering. Sound because it
is the result of many years’ successful opera-
tion; proven, because hundreds of ex-students
owe their present success to the college. You
can learn with equal facility at home, or
even in camp with your unit (by means of
our correspondence course), whilst the mod-
ernly equipped College workshops are avail-
able to night students.

PREVIOUS KNOWLEDGE
UNNECESSARY

You don’t need a knowledge of Radio or Elec-
tricity—we’ll give you ali you need of both,
In a simple, practical manner that makes
learning easy; presented, too, in such a way
that you remember what you're taught and
speedily gain the opportunity to PRACTI-
CALLY use your knowledge. A.R.C. Training
fully covers Radio Servicemen's Licensing
requirements for technical knowledge.

AUSTRALIAN
RADIO

COLLEGE
PTY. LTD.

HERE'S PROOF y

“I'm blessing the day | started with A.R.C.
Already I've earned enough to cover all ex-
penditures, including: (1) Course id for;
(2) Two meters, value pre-war £26; (3)
Four Radios to learn on and experiment on,
plus a fair amount of stock, value roughly
£15—and, best of all, worth more than all
—A DECENT FUTURE.”
—H.B., Western Australia.

“Just a letter of appreciation and thanks
for what your radio course has done for me.
Since obtaining my Certificate in December
I have serviced 145 receivers, and | am
proud to say that not one of them had me
beat, thanks to your wonderful course and

advice.
—D.H., Home Hill, Q'ld.

SEND FOR THIS BOOK l

First thing to do f
you want to secure
vital Radio facts is to
send for ““Careers "In
Radio and Television,"
a lavishly illustrated
book published by the
College and available
to approved enquirers.
Send coupon for your
FREE COPY NOW!

LN

_____________________________________ Q
To Mf. L. B. GRAHAM, Principal, o
Australian Radio College Pty. Ltd. -
Broadway Sydfiey. ‘Phone, M 6391-2 I,

i
\ Dear Sir,—I am interested in Radio. Please
' send me, without obligation on my part,

™=y

the free book, ““Careers in Radio and Tefe-
vision.”’

L}
veyor belt. Truly a marvellous device NAM &®
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