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1—Chassis, front panel, and bracket as per
sketch.
1_2-Gang Condenser (Stromberg-Carlson).
1_23-plate midget {(Radiokes).
1_-7-plate midget (Radiokes). .
5..-Wafer sockets, 3—4, 15, 1—small 7-pin
(Stromberg-Carlson).
1_—4-pin Dalton socket.
1_High impedance audio choke (Radiokes).
1_Full vision dial (Efco Aero Junior).
1—.1 megohm potentiometer (Microhm).
1_..05 megohm potentiometer (Microhm).
1_Double-pole double-throw on/off switch
(toggle type).
1_Closed circuit output jack, and plug.
1_4-pin plug and length 4-wire battery cable.
1..Shortwave r.f. choke (Radiokes).
2 _Goat valve shields.
3__Small knobs.
1_Pair headphones.

* 4__4-pin, 47.pin coil formers (Standardised
Products) (or complete set of 8 ready-
wound coils_Standardised Products).

FIXED CONDENSERS:
2_..0001 mfd. mica (T.C.C. midget).

The “1937 Empire All-Wave Three”—List of Parts

1_.00025 mfd. mica (T.C.C. midget).

1—.005 mifd. tubular (Solar).

1.-.02 mfd. tubular (Solar).

2.1 mfd, tubular (Solar).

110 mfd. dry electrolytic, 25v. working.

FIXED RESISTORS:

11,000 ohm 1-watt catbon (Alfen-Bradley).

150,000 ohm. l-watt carbon (Allen-Bradley)

1-100,000 ohm. 1l-watt catbon (Allen-
Bradley). )

1_.25 megohm 1.watt carbon (Allen-Bradley)

21 megohm 1 watt carborr (Allen-Bradley).

VALVES:

1..1C4, 1_.1K4, 1.__1D4 (Radiotron, Ray-
theon, Ken-Rad). :

BATTERIES:

2 _60v. light duty B’ batteries (Ever
Ready).

1_2-volt 40 . hour accumulator (Clyde).

MISCELLANEOUS:

4__terminals, 2 red, 2 black (Dalton); 2 grd
clips; 260 milliamp dial lights; 1_fuse
holder and fuse bulb. Small quantities of
20 enamelled, 26 d.s.c., and 32 enamelled
wire for winding coils.

104 Mounted Under Chassis.

To avoid long grid and plate leads
in the r.f. stage-—always undesirable
in any receiver, but particularly so in
one that is to operate on the short
waves—the 1C4 r.f. valve has been
mounted horizontally underneath the
chassis, parallel to the front of the
latter, and in line with the aerial and

that the grid lead to the aerial coil,
"and the plate lead to the detector coil,
are both only about an inch long. A
small steel bracket, stamped to take
the r.f. valve socket, is all that is
needed for the mounting.

Four pairs of plug-in coils, tuning
from approximately 12.5 to 600 metres
with no breaks, are required, the turns

detector coil sockets. This means  details and approximate coverage for
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This sketch gives all dimensions required for st amping and drilling the
steel chassis.

Details of the right-angled bracket
used for mounting the 1C4 beneath
the chassis are shown above.

each pair being given in a panel else-
where,

Accurate tracking over all wave-
bands is ensured by means of the
midget 7-plate variable condenser con-

nected in -parallel across the r.f. sec-

tion of the main two-gang tuning con-
denser,

Wiring Diagram Next Month.

The parts required to build the “1937
Empire All-Waver,” together with full
details for preparing the 16-gauge alu-
minium front panel, and the steel
chassis and bracket, are given else-
where. As well, a separate sketch is

(Continued on page 47)

This Month’s Front Cover

For several years Amalga-
mated Wireless has conducted
intensive research work in the
development of radio, and the

front cover photograph this
month shows a corner of the
well-equipped laboratory that

has been set up at the AW.A.
radio-electric works, Ashfield, A
staff of scientific workers is con-
stantly engaged—all of them be-
ing Australians, though some
have been abroad to extend the
scope of their training. A great
deal of valuable scientific equip-
ment has been assembled, and
A.W.A. is confident that its de-
velopmental and research work
will prove an important factor
in furthering Australian wire-
less.

Dr. G. Builder, B.Sc., PhD,,
F.Inst.P., AMILE. (Aust.), is In
charge of the A.W.A. laboratory,
associated with him being a
total of twenty university gradu-
ates in physics or electrical en-
gineering. Other members of
the staff with high qualifications
are Dr. A. L. Green, M.Sc., Ph.D,,
M.Inst.R.E. (Aust.) and Dr. O.
0. Pulley, B.E, PhD., BSc,
AILM.E. (Aust.).
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and 42 grid. Then all parts connected
with the 6C6 and 42 can be wired in,
followed by all parts associated with
the 6B7S, except those connecting to

the volume control and A.V.C.
circuits,
After this, the volume -control

should be mounted by means of the
metal bracket supplied. It will be
necessary to connect the grid of the
6C6 to a lug on a bakelite strip under-
neath- the chassis, and earth it
through a 1-megohm grid leak. Also,
a .06 mfd. condenser should be wired
in between this lug and the middle
lug of the volume control.

The Pick-Up Connections.

The pick-up switch and terminals
are connected up as shown in the sep-
arate diagram this month.

The r.f. end of the set is tackled
next. A 50,000-chm grid leak is con-
nected between the 6A8 oscillator grid
and cathode. This connection should
be as short as possible.

Mounting The Coil Box And Dial.

After the remaining parts have
been wired in, the coil box can be
mounted. The connections, which are
all colour-coded, should be made as
short as possible. After the box has
been bolted in place, the two .1 meg-
ohm a.v.c. resistors associated with
the aerial and r.f. sections .can be
wired in.

The dial can next be mounted and
connections made according to the
colour-code details supplied. In con-
nection with the Radiokes Tri-Wave

Coil Box, readers are asked to note -

that where it is intended to use one
of the new Radiokes edgelit dials in
conjunction with the box, as in the
“1937 Irternational,” it is necessary
for the condenser gang to be moun-
ted on special pillars, and this fact
should be mentioned when ordering
the box. The type number of the
box when it is intended for use with
the dial shown in TWA-3D.

The grid clips are next to be sol-
dered on to the leads requiring them,
and the wvolume control extension
shaft fitted by mecans of the coupler
supplied. The wvalves can then be
plugged in, the valve shields placed
over them, and the control knobs
fitted.

“L” Type Aerial Or Doublet.

- - The speaker can now be plugged in,

MAINS oo

SOCKET
O |0
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This diagram shows the complete under-chassis wiring of the “1937 International.”
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Aadio ARamblings

A page for letters from readers.

x X

Automatic Aerial Coupling.

I would like to submit the following
method of obtaining’ automatic aerial
coupling to your “Radio Ramblings”
page. The vane should be of brass
about 1lin. square, and should be ad-
justed so as to be approximately 1-8
inch from the coil.

Once adjusted, it is automatic, due
to the fact that the length of the
grid coil decreases with the wave-
length, and so varies the capacity of
the condenser as each. coil is used.

%
¥

{"SQUARE
BRASS PLATE

LEAD IN

GRID COIL

4

I read the “Australasian Radio
World” every month, and consider it
the best radio magazine obtainable.—
N. Wilson, South Perth, W.A.

x

Flying Doctor Station /Was
Heard Well Last Year.

Alan H. Graham, in “Verifying All
Continents,” “A.R.W.,” April, 1937,
page 36, says that he has yet to see
a claim to reception in the Kastern
States of VK8SC, the Flying Doctor
station at Port Hedland, W.A.

About a year ago, when this and
the Wyndham and Koolan Island sta-
tions were first put into operation,
they were receivable at good
strength around 7.30 p.m. Sydney
time, just “above” the amateur 40-
metre band.

I have not noticed -them since, prob-
ably because I have not particularly
looked for them. There is no reason
why these stations, with their 100
watts, should not be heard over here
just as well, and better, than W.A.
amateurs using ’phone with 25 watts
input.—Don. B. Knock (VK2NO).

X
B.C. Coils For “Eaglet.”

My “Faglet S.W. Two” is working
quite efficiently now since I added
bandspread as described, Small sets

such as this are evidently very popu-
lar by the number of Iletters of
thanks published in your columns,
and I would like to add my heartiest
congratulations for such expert de-
signing.  Perhaps it would not be
asking too much if you would pub-
lish some data for broadcast coils for
this set?—A. G. Murray, Geelong,
Vic.

(B.C. coil details as given for “All-
Wave Bandspread Two’ in September
issue last year would be suitable, ex-
cept that about half the number of
reaction turns specified should be
used—Ed.)

*

Many Happy Returns To “R.W.”

I feel T must once again congratu-
late you on your very fine magazine.
I have noticed that with every issue
there is always an improvement,
which is ever increasing the immense
popularity of the magazine. Allow
me also to wish it many happy re-
turns of its first birthday, and I hope
that the future years will contain a
very large helping of good luck and
fortune both for it and its readers. I
have not had much time for dxing
lately, as 1 am now a student at the
Queensland College of Science, where
I am studying for a first-class opera-
tor’s ticket.

The list of ZL. call signs was very
much appreciated and 1 will keep it
near my receiver for reference. 1
have also noticed an increase in the
number of “Radio Worlds” which ap-
pear at the College, and from my own
inquiry all the chaps think the maga-
zine the best that they have ever read.
They have all decided to take it regu-

A prize of 2/6 will be awarded
for every technical tip pub-

lished.

x

larly from now on. The ‘1937 Inter-
national All-wave Six” circuit was
discussed at length, and we were all
very interested in the method of in-
verse feedback

I am enclosing a tip that may prove
interesting to many dxers who can
read code but have commercial dual
wavers which are not fitted with a
Leat oscillator.

Twist five or six turns of No. 30
gauge wire round the lead from the
first intermediate to the top of the
valve, continue the wire to the next
intermediate, and here again twist
five or six turns around this lead
from the intermediate to the top of
the valve. It will be now found that
morse signals can now be received
quite easily. The gauge of wire is
not important, and the number of
turns on each lead can be varied if
desired.

It is an undoubted fact that by
reading signals under actual receiving
conditions one’s code improves more
rapidly than when receiving on an
audio oscillator although, of course,
the latter should still be wused for
learning the morse symbols and send-
ing  them.—Cedric W. Marley
(AW150DX), South Brisbane, Queens-
land.

*

Two-Valver With 12 Volts “B.”

Now that the issues of the first year
are complete I feel that 1 must con-
gratulate you on your success in sup-
plying to Australasian radio experi-
menters the long-needed magazine. 1
consider my copies are far too useful
to be damaged, so please find enclosed

7-PLATE
MIDGET

«0001ut4

23-PLATE
MIDGET

R.F.C.

23-PLATE
MIDGET
49

PHONES

B+6v

I

B+12v.

According to a reader, this two-valver works splendidly with 12 volts “B.”
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ciate it if you published an article on
the construction of one.

Here is a hint that the short-wave
fan might find useful. Sometimes one
may want to run a permanent mag-
net-speaker in conjunction with a
speaker in a factory-manufactured
set. To do this, run one side of the
magnetic speaker to the chassis of
the set and the other side to the
plate of the output valve in the set,
through a 2mfd. condenser. This con-
denser must have a high voltage rat-
ing, and must be of a reliable make,
because if it shorts or breaks down
considerable damage may be done to

the set.—E. Docker, Bundaberg,
Queensland.
*
Broadcast Operation With The
“Eaglet”

I have read every copy of “R.W.”
since its inception, and I take this
opportunity to congratulate you on
your excellent publication.

I built the “Eaglet S'W. 2” from the
first issue of “R.W.” and am more
than satisfied with results. I con-
verted this set to an all-waver in the
following way: I wound a B.C. coil
and mounted it together with a .00035
mfd. condenser (variable) on an ebon-
ite panel, which is screwed to the
shack table. Two terminals are also
mounted on the panel. This arrange-
ment is plugged into the “Eaglet 2”
in just the same way as an ordinary
coil.

Fig. 3 shows the arrangement with
the unit in place. C2 and C3 are tun-
ing condensers for short-wave. C4 is
grid condenser and R1 is grid leak.

#1G.1

GRID

-

00035 ufd

Since C1, C2 and C3 are all in paral-
lel, their total capacity=.00035+.0001
+.000025 = .000475 mfd. = .0005 mfd.
approx.

The “ham” course and “Radio Step
by Step” are also much appreciated,
as I hope to get my ticket soon. Wish-
ing “R.W.” all the best.—W. N. Black,
Chelsea, Vic.

*

Reducing' Hand Capacity In
Shortwavers.

I have becn reading “Radio World”
for only a couple of months, but 1
have made up my mind not to miss

e

-1/“4

A.F.

CHOKE ) PHONES

TO NEXT
STAGE

a copy. 1 know practically nothing
about the technical side of radio, but
have started to follow the series,
“Breaking Into the Amateur Game”

Here are a couple of useful little
arrangements which I use on my
short wave two-valve receiver, to pro-
tect the windings of speaker or
'phones, and to reduce hand-capacity.
Fig. 1 shows a scheme I use to over-
come hand-capacity.

For those who experience fringe-
howl much Fig. 2 will be of assist-
ance. The use of the .00025 mfd. con-
denser, as shown, has certainly re-
duced fringe howl in my set.

Wishing “Radio World” a long life
and the best of luck.—J. Shann, Ayr.,
Queensland.

[In fig. 1, a by-pass condenser of
about .0005 mfd. from plate to earth
would probably be an improvement.—

1d.]
x

Readers’ Theories Wanted

I am describing below a unigque ex-
perience of mine, and would like to
hear the views of other readers per the
medium of your paper.

We have at home a 4v. “straight”
A.C. set, using a 1561 rectifier. About
18 months ago the set was out of ac-
tion for some weeks, due to a bad hum
which drowned all reception. At that
time my knowledge of radio extended
scarcely beyond the crystal set stage.

However, out of curiosity, I switched
the set on to see if I could enhance
my knowledge through the defect in
the sct. To my surprisc, on locals,
‘the set showed no signs of any fault,

but intermittently between then and
until recently it has had temporary
lapses.

About a month ago the hum became
permanent, and apparently ncthing
could stop it. T have now, thanks a
great deal to your paper, a fair krow-
ledge of radio, and I noticed that in
the rectifier only one filament lit up.
I had it tested, found it worse than
“bad,” and had it replaced. However,
I could not figure how the set worked
intermittently with a “dud” rectifier,
s0 I carefully broke the glass of the
1561 and found one section of the fila-
ment intact, though the other section
was broken and touching the plate
nzar it.

The only suggestion I can put for-
ward is that tho rcctificr worked on
a sort of half-wave principle when
one part of the filament broke. When
the set was shaken or knocked, the
broken filament touched the plate
nearest to it, resulting in the terrific
hum mentioned.

A further knock would separate the
broken filament wire and the plate,
and the other section of the filament
and the other plate formed a half-
wave rectifier, which, although very
inferior, would not affect the reception
of the local stations to any great ex-
tent.

This may sound ridiculous to an ex-
pert; if so, I would be pleased to hear
through your pages a theory account-
ing for such a unique performance.—
R. Q. Hiiser, Kilburn, S.A,

X
A Good Performer

I am enclosing a circuit for a crystal
set which, though of ancient design,
works very well here. On broadcast

22 D.S,C. WIRE
30 TURNS 42 TURNS

LONG

SHORT 3
AERIAL

AERIAL
3

o ——
TAP AT 4,9,13,18, 21 TURNS
42 TURNS

-00015
atd
30

TURNS

0005
Pres
+0005

antd

z <

it is an excellent performer on DX,
while on 80 metres it is very good
after 10 p.m., and the late ZL’s come
in very well.—S. w. Molen
(AW213DX), Kingaroy, Queensland.
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year 1930, -when he displayed and
operated his television apparatus at
the radio show at Milan, always kept
pace with television developments in
other countries.

Castellani conducts his television
research in co-operation with a well
known Italian radio manufacturer of

- Milan, and has access to a well-
equipped laboratory and television
studio. A 500-watt ultra-short wave
transmitter operating on seven
metres for the image transmission,
and a similar one of 50 watts for
the sound transmission is at his dis-
posal. The latter operates on a wave-
length of five metres.

The latest progress of the
Castellani-Safar television system is
a camera for direct pick-up, called
the Telepantoscop. The nucleus of
this camera is a very ingenious de-
vice, and is actually a combination
of a photo-electric cell and a cathode
ray tube.

The television receivers made by
the Italian Company reproduce an
image 8in. x 10in. by means of cath-
ode ray tubes. An image definition
of 180 or 240 lines, with 25 frames
per second, may be re-created upon
the cathode ray screen.

FRANCE.

During the past season, television
transmissions from the Eiffel Tower
have used 180-line definition. The
cameras have what is known as sec-
ondary cells fitted, so that street
scenes, sporting events, etc., may be
transmitted in comparatively dull
weather.

It is claimed that these mechanical
scanners provide an uninterrupted
and stable service. Due to the sim-
plicity of the synchronising method,
French engineers have designed televi-
sion receivers having only six valves.
It is anticipated that next season will
see the industrial release of French
television.

JAPAN.

Japan has Deen experimenting
with television on the same general
lines as engineers in England and
America.

A Final Summary.

It is obvious that when television
comes, the present radio system will
be regarded as really “blind broad-

casting,” on the analogy of silent
films. Nowadays the idea of the
silent film seems fantastic. The

dumb mimicing of strong but very
silent men seems just laughable.
Of course, the television position

can never be so ludricrous, because
film entertainment has been almost
entirely dramatic, which makes it
seem absurd that we have tolerated
the silents for so long. Radio, how-
ever, is rarely dramatic. True, we
have plays which could provide very
dramatic material for the screen, but
many items will be just televised
boredom.

We have had silent film dramas,
which are pictures without sound;
we have also had some remarkably
good radio dramas, which is sound
without pictures. Television will pro-
vide us with both, although it is per-
fectly obvious that time will not per-
mit the presentation of full length
pictures as is done in the case of
the talkie screen.

At the moment, television is an
unwanted ‘“baby’” deposited on the
doorsteps of an unready public and
an unwilling industry. However, as
it grows, let us hope that we shall
look upon it with glowing pride. It
is the writer’s opinion that when the
industry finds the strain of over-
production and keen competition be-
coming too heavy to bear, television
will save the entire situation, as
millions of people will want to start
“looking-in” ag well as “listening-in.”

7,000 PAGES OF VALUABLE |
INFORMATION AND 9,000 INSTRUCTIVE

ILLUSTRATIONS

Sy | DATE T

Many present-day leaders in the electrical industry admit that their success
started from the day they commenced reading Audel’s Electric Library. These
books give you a complete working knowledge of electrical engineering in all its
phases. Thousands of students, engineers, and electrical workers have found
that Audel’s Electric Library has opened for them the way to better money,
better positions, and ultimately helped them to the top in their particular
branch of the electrical industry.

Audel’s Electric Library is bound in 12 pocket-sized books (size 6{in. x 5in.), so
that any one of them can be carried on the job for quick reference. The whole
library is exceptiontlly well indexed to facilitate the finding of whatever par-
ticular subject may be required. Altogether, there are over 7,000 pages of valu-
able information and 9,000 illustrations contained in the library, including the
solution to the hundreds of problems that arise in the different branches of the
electrical industry. Wherever an illustration would more clearly demonstrate
a peint one has been used. . .
Decide now to attain your ambition to be a leader in the electrical industry.
Lucrative pay and big jobs are offered to those with the ability to fill them.
Audel's Electric Library will help you get in line for them. Send for a set
to-day. Keep it and read it for seven days and then if you are not satisfied

that it contains the information you need, return the books and the test will
cost you nothing.

Angus & Robertson Ltd.. 89 Castlereagh Street, Sydney.

Please send me Audel’s New Electric Library for free examination, U
I do oot return the books after having had them for 7 days™ I agree
to send a first payment of 10/- and six further monthly payments of
15/ each. The price for cash within 30 days is £4/107-, Rostage is .
extra in both cases. . . PP
i NAME OCCUPATION =
\  ADDRESS. :
BUSINESS ADDRESS

: ON APPROVAL ORDER FORM -
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Breaking Into The

ASSING now to the 6D6 interme-
diate frequency stage (see Fig. 2
in last month’s issue), the func-

tion of this amplifier is identical
with  that of the radio fre-
quency stage, and volume control
action is supplied by the same
10,000-ohm potentiometer. V3 has in
its plate circuit another 465 k.c. in-
termediate frequency transformer. V3
therefore presents to the grid cir-
cuit of V4 an amplified version of the
signal first appearing in the plate of
V2.

The small condensers shown to
tune the pair of coils in each of the
two intermediate transformers are
usually of the semi-fixed compression
type with mica dielectric—having
about three plates. These circuits,
when once tuned to exactly 465 k.c,,
are never again touched, while the
normal tuning of the receiver is
accomplished wholly by the three-
gang condenser, Cl, C2 and C3, or
on the short waves by the band-
spreading condensers. The original
three-gang condenser then becomes
the ‘“band-setting” condenser, which
has each section connected in parallel
with each section of the band-
spreading condenser.

V4—a type 76 indirectly-heated 6-
volt triode valve—is the second de-
tector of the receiver, and, in this
case, directly operates the head-
phones. Of course, the’ phones may
be replaced by a resistance coupling
unit and one or two stages of audio
frequency amplification could be
added.

Plate Detection Employed.

The secondary of the second i.f.
transformer feeds the i.f. energy to
grid, and since the type 76 is biased
to act as a plate detector, we receive
an audio frequency signal in the
headphones corresponding to the
modulation envelope on the carrier
from the broadcasting station.

The .0005 mfd. condenser connec-

1. }6'3\:. 2a.

COMMON

(\
A.
MA

Amateur Game...4

The design of power supplies for receivers and
transmitters is covered in this instalment—the
fourth of a series specially written for the

““Radio World” by . ..

GEORGE THOMPSON (VK3TH)
and IVOR MORGAN (VK3DH)

ting between plate and cathode of
V4 is, as explained under detectors,
to by-pass around the valve the un-
wanted r.f. appearing in the plate
circuit. Since we are dealing with
both a.f. and r.f. voltages in this
circuit, an a.f. by-pass is used across
the 10,000-ohm bias resistor. This can
be one of the now common dry elec-
trolytic condensers, (25 mfd., 25-volt
working). Some cases do arise when
the electrolytic condenser does not
provide sufficient r.f. by-passing
effect. This can only be solved
by the simple expedient of shunt-
ing the 25 mfd. condenser with a .1

- mfd. non-inductive condenser of the

paper variety.

With reference to power supply,
these valves may be operated suc-
cessfully on either a.c. or d.c. fila-
ment supply. The “B” supply may
be batteries or rectified a.c. If the
latter method is utilised, a good
filter would consist of two 30-henry
chokes to carry 50 m.a., and three
8 mfd. electrolytic condensers—one
across the rectifier output - (280)
one from the junction of the chokes
to earth, and the third across the
output circuit.

Power Supplies For Transmitters And
Receivers.

Generally speaking, the subject ot

power supplies, either for receivers

FIG4

: . RSO ER L2500 OHM FIELD .
"'X 80m.a. L.
3585v, - B~
<o ¥ &“r

L.
[

or transmitters, mnay be divided into
two parts —the transformer or its
equivalent and the filter. Nowadays,
the ; transformer for a receiver is
cheaper to buy ready-made than to
construct. Since modern valves re-
quire usually a standard working
plate  voltage, transformers are
available in a series of standard volt-
ages.

It is not necessary to discuss at
length the problem of choosing the
correct transformer for a receiver, as
this depends on the circuit used. IT
we are considering a standard super-
heterodyne circuit of five valves, plus
rectifier, we find by reference to a
valve-maker’s chart that the total
current consumption will be ap-
proximately 70 m.a. . JTransformer
sizes are usually standardised at 60
m.a.., 80 m.a., or 100 m.a.; and in the
case of the receiver stated we would,
of course, choose the 80 m.a. model.

This m.a. rating is merely the
current-carrying capacity of the
high-voltage secondary winding—the
m.a. figure being the maximum
current drain that can {be taken be-
fore severe voltage drop or over-
heating commences., The primary
wire and the core are naturaliy pro-
portionately larger as the m.a. ratirg
increases,

Calculating Voltages Required.

Turning now to the question  of
veltage, By adhering to common
practice - we will use a dynamic
speaker, driven by an output pentode
valve. The speaker field resistance
will be 2,500 ohms, D.C. resistance.
At the working current of the total
number of valves, there will be a
definite voltage drop across this
field winding, and so the terminal
voltage of the transformer high-
voltage secondary must allow for

“this. Standard practice at the present

time is 385 volts either side of the

centre tap—or, in other words, 770 -.

volts across the entire .secondary,
with a tapping made at the exact
centre] of the winding.

The only other requirement will be

a suitable set of filament windings, - .
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You see them in the paper every day.

Radio men wanted . . . the demand
far exceeds the supply . . . oppor-
funities galore exist for the TRAINED
man !

Let us fit YOU for a big pay job in
Radio. We'll take you in hand, train
you from the beginning of Radio, or
if you already possess Radio knowl-
edge, we'll add to it, and mould your
career,

Television

“==H Television is a practical success,. scon
it will be a commercial proposition.
Prepare to-day for the opportunities
that will inevitably exist in this new
industry.

Free Employment Service

Once trained, we'll help you get a
good pay job in Radic. Hundreds of
pupils successfully placed — the de-
mand often exceeds the supply.

Free Book

Write in to-day for our free book,
"Careers in Radio and Television."
Read what Radio's leading men ad-
vise you to do about Radio's splen-
did careers, how other A.R.C. stud
ents have succeeded and how YOU
can do likewise.

v To My, L, B. Graham, i
' Principal, H
! Australian Radio College Ltd.,

! Broadway (opposite Grace Bros.),

H SYDNEY.

E Dear Sir,__ .

: Please send me without obligation on

i my part the free book ‘‘Carcers in Radio

i and Television.”

Name

Address...
1 Are_you interested in Night Classes or
' Correspondence Training .

2,600 ohms). This D.C. resistance
helps. materially in the process of
filtering the output from the type
80 full-wave rectifier valve.

Two & mfd. electrolytic condensers
are connected up, one on either side of
the speaker field, to complete the
filter, which is of a type commonly
known as the “brute force” filter. A
power supply similar to the one just
discussed, except that the field is re-
placed with a 30-henry choke 'of suit-
able current-carrying capacity, may
be used to supply the crystal oscilla-
tor and buffer stage of a transmitter.

From the receiving type power
transformer, we may deal with the
larger type necessary to deliver
enough energy to operate the latter
stages of a transmitter.

Again referringt to fig. 1, by re-
placing the transformer with one
giving a secondary voltage of about
600 volts each side of the centre tap
instead of 385 volts, the balance of
the circuit may remain the same, ex-
cept for the substitution of a choke
instead of the field ¢oil. Although
the circuit is similar; we must re-
p:ace the electrolytic condensers and
the filter choke by components of
larger electrical proportions.

If the transmitter is to be of maxi-
mum power rating, i.e., 25 watts in-
put, keeping in mind the possible
inclusion of a modulator and/or a
buffer stage to be operated from the
same power supply, the approximate
current drain on the high voitage
secondary may be roughly calculated
and provided for.

As an example. the final stage
could be run at 60 m.a., the buffer
stage or stages, which may draw
their power from the same supply,
35 m.a. each, and perhaps a modu-
lator to operate at 100 m.a. Simple
addition reveais that the total load
in this case will be approximately
195 m.a.

Separate Power Supplies Sometimes
Essential.

A note at this juncture on the dis-
tribution of power supplies must be
added. It is distinctly bad practice,
when using a modulator of the class
“AB” or class “B” 'type, to operate
any other r.f. stage, other than the
modulated one, from the modulator
power supply. The reason for this 1=
that either class “AB” or class “B”
audio frequency, systems  produce
variable load on the power supplv.
Obviously this variation in load wiil
cause variation to the voltage output,
and such condition is bad for the
buffer stage.

To clarify the position — for key
work onlv. two buffers and a final
stage could be successfully operated
from a common power supply, but a
separate supply will be necessary for
the crystal oscillator or self-controlled
osciilator.. Where: plate modulation is

to be employed, class “AB’ or class
“B”, for good performance we will
not wconsider including any buffer
stages in the load on the power sup-
ply which is to do service for the
modulator.

The modulated amplifier and modu-
lator will be alone on a separate sup-

- ply, and the crystal or self-controlled

oscillator (accerding to choice) supply
will feed the buffer, buffers, or even
doublers. Ohterwise we must have a
third supply for these intermedi-
ate stages. In the latter case the os-
cillators would have their own supply.

Separating these power sources,
the  receiver type of  set-up
as discussed earlier for the
crystal or self-controlled oscillator
stage would be satisfactory. Buffer
stages or doublers usually do not re-
quire a supply capable of delivering
high currents, although a voltage
higher than that for the crystal or
oscillator stage is desirable.

Earlier we mentioned the necessity
of replacing the receiver type of!filter
choke and electrolytic condensers with
components of larger proportions for
the heavier power supplies. In the
case of the buffer power supply, the
receiver type of filter choke would in
all probability be suitable, since, as
mentioned previously, the current
drain is most unlikely to be high. A
choke coil of somewhere in the proxi-
mity of 30 henries at a current of 100
m.a. would be quite satisfactory in
this case.

The filter condensers may be of
the paper dielectric type, or some of
the new tvpe of electrolvtics now
available which have a working volt-
age rating in the region of 600 volts.

High Voltage Supplies.

We now approach the high voltage
supply for modulator or modulated
amplifier (including those cases where
the power supply is common to both).
It was mentioned in the example
under discussion that’ the current
drainl would be about 195 m.a. Now,
it a bleeder is to be incorporated to
hold ‘the output voltage from rising
to a value dangerous to the filter
condensers and the general insulation
around the power supply, the total
current drain will be at least 200
m.a.

Let us take an output of 200 m.a.
at 500 volts as an example. The de-
sign of the transformer depends en-
tirely on these figures. The wire for
the secondary winding, the cross-
section area of core laminations and
the size of wire for the primary must
all be suitable for the figures given.
Tables can readily ' be obtained
showing the current-carrying capa-
bilities of different gauges of wire,
though, as mentioned earlier, most
amateurs do not construct their own
transformers these days since there

(continued on page 34)
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Inverse FKFeedback Conquers

o

e Pentode Tone*

How the relatively high percentage of

5 -

Ry2 10000 5000 i
% FEEDBACK

Ry 90.000} °R45,ooo} FOR 0% =

RC= SELF-BIAS RESISTOR
€= 0.1uf OR LARGER

C'= VALUE DEPENDS ON SECONDARY IMPEDANCE OF TRANSFORMER
AND SHOULD BE DETERMINED BY TEST. LARGE VALUES REQUIRE

A SERIES RESISTOR TO PREVENT TRANSIENTS.
€= 35-VOLT ELECTROLYTIC CONDENSER (50 1F)

+300V, +400V.

article below.”

Fig. 1—An inverse feedback amplifier cir-

cuit for push-pull 6L6’s.

HE phenomenon known as in-
Tverse feedback, like so many

other developments in radio, has
a history extending back many
years. Often it is used by accident
and its presence is unknown to the
designer. In fact, in nearly every
receiver precautions are actually
taken to avoid it. The by-pass con-
denser across the cathode resistor is

there to avoid the degenerative

effects of inverse feedback. -
Positive And Negative Feedback.

There are really two kinds of
feedback generally encountered iIn
receivers — positive and megative.
The former causes oscillation, and
the latter, which is otherwise known
as inverse feedback, causes stabili-
zation, and is tthe direct opposite to
regeneration. Degeneration, anti-re-
action or inverse feedback are
among the many names coined for
this phenomenon, but probably the
most correct is that of “negative
feedback.”

Positive feedback is‘so well known
as not to need any description. It
is found in every oscillating valve,
either in a transmitter or receiver,
and it crops up in ‘the use of re-
action or regeneration in a detector
valve or an r.f. amplifier.

Positive /feedback does not neces-
sarily result in oscillation, but if
sufficient positive feedback is applied
it will ensure oscillation taking
place.

Negative Feedback Reduces
‘ Sensitivity.

Negative feedback is the exact
opposite of positive feedback, and
consists of the introduction into the
early part of an amplifier of voltage
from the output of the amplifier in
such a way as to be in opposition to

* (I)lflusft&ratilons wz)roduced by courtesy
malgamated Wirel
Co., Ltd, ireless Valve

the signal input. One obvious effect
of this is to reduce the sensitivity
of the amplifier.

This action is the direct opposite of
positive feedback, which is used to in-
crease the sensitivity of the amplifier
or detector. In any general case, there
will normally e a certain amount of

feedback existing in any amplifier, but .

it may be positive or negative de-
pending on the design and construc-
tion. It may even be positive at certa’'n
frequencies and negative at others.

The effect of inverse feedback is
not only to reduce the sensitivity of
an amplifier, but it has two particu-
larly valuable functions. The first
of these is that it ‘provides a stabilis-
ing effect. When applied to an am-
plifier which is inclined to be un-

stable it will generally produce per-

~ fect stability.
Greater Stability And Less Distortion

Its second function is to decrease
the distortion in the part of the
circuit in which it is applied. - The
greater the voltage fed back from
the output to the input of the ampli-
fier, the greater the effect of the
inverse feedback, both on ‘stability
and in the reduction of distortion.

The effect of inverse feedback on
distortion is not limited to harmonic
distortion, but also extends to fre-
quency distortion, that is to say, it
“levels out” the response through
the frequency range. With a pentode

M distortion given by single output pentodes
can largely be eliminated by applying
inverse feedback is explained in the

valve in a conventional circuit feed-
ing .an ordinary loudspeaker there
is a marked rise in response with

© frequency. When inverse feedback

is applied it tends to reduce this to
o response which is more nearly
level at all frequencies.

Tt is obvious, therefore, that in-

. verse feedback can’ be used to

produce a good fidelity amplifier
from what would otherwise be a
much less satisfactory amplifier. It
may also be used so as to produce
a commercially satisfactory amplifier
out of what, without its use, would
provide a very badly distorted out-
put. Its use is therefore mnot we-
stricted to any particular standard
of valves in the amplifier, and what-
ever the degree of distortion existing
in an amplifier, its application can

_reduce this amount of distortion by

a factor of two or more, depending
on the amount of inverse feedback.

Amount Of Feedback Is Limited By
Sensitivity.

If sufficlent voltage is fed back
from the output to the input so as
to decrease the sensitivity of the
amplifier to half, its harmonic dis-
tortion will be reduced to half what
it was previously. Similarly, if the
amount of degeneration is increased
to three times, the harmonic distor-
tion will be reduced to one-third. A
limit is set to the percentage of in-
verse feedback which is employed

=15V, o 4135V, -6V,
—_— = ==

¥16.3

LOAD
70000
——

+266:5 V.

= FIG.2

Figs. 2 and 3 illustrate the application of universal feedback to resis-
trance coupled audio circuits using a.c, and battery valves,
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Feedback Conquers
Pentode Tone.

Inverse

(continued from page 29)

feedback may be ample to give re-
sults which, if not so good as would
be given 1by a triode, are at least
considerably better than those given
by a pentode without its application.

We will now give some attention to
the question of means for applymg
inverse feedback in amplifiers-and in
power stages suitable for broadcast
receivers. In this brief treatment
only the final stage will be con-
sidered, but it is as well to remember
that the same principle can be ap-
plied to a larger number of stages.

There are two methods by which
inverse feedback may be applied con-
veniently and satlsfactorlly The first
of these (shown: in- fig. 1) incor-
porates an -audio transformer with
two separate secondary windings so
that the voltage which is fed back
from the plate circuit is applied be-
tween the centre terminals of the
secondary and earth.

The percentage of voltage fed back
from the plate to the grid is given

R1

by the ratio . In fig. 1 it will
R1 + R2

that  this is equal to

be seen

10000
—  — , or 10%. This percent-
10000 + 90000
age of feedback is sufficient for most
ordinary requirements.

The application of inverse feedback
to resistance-coupled circuits is pos-
sible with the circuit shown in fig. 2.
The values of the resistors given in
this circuit are.arranged to give 10%
inverse feedback. This is obtainea

from the two resistors arranged

across the load resistance, and works
11000 11000

out as = =
11000 + 100000 111000

10% approx. If it is desired to in-
crease the percentage of feedback,
the 11,000-ohm resistor can be in-
creased to say 15,000 ohms or more,
depending on the requirements.

In this particular arrangement a
higher percontage of feedback would
not be generally desirable, since the
sensitivity of the audio amplifier

would not be high- enough for its

application in a radio receiver or for
use with a low sensitivity pick-up. A
similar application to the case of
battery valves is shown in ffig. '3,
where a 1K6 excites a 1D4 with 10%
inverse feedback.

The percentage of inverse feedback
employed does not give any direct 1n-
dication of the degenerative effect,
since this is affected also by the volt-
age gain in the valve. Since the 1D4
has a higher amplification factor
than the 42, the effect of 10% feed-
back is greater in its case, and the
gain of the amplifier is reduced by

approx, 2.8 times, as against approx.
twice in the case of the 42.

Another effect of inverse feedback
is to decrease the effective plate re-
sistance of the power valve, thereby
improving the response of the loud-
speaker to transients through an in-
crease of damping.

For example, in ﬁg 2 the plate
resistance of the 42 is decreased by
the wuse . of inverse- feedback from
approx. 80,000 ohms. to 3,000 ohms,
and since the load resistance is 7,000
ohms, it is obvious that it is jfairly
heavily damped. The effective plate
resistance is still further decreased
by an increased percentage of inverse
feedback, so that if sufficient voltage
is fed back, the plate resistance can
be brought down to ‘the equivalent
damping which would be produced by
a triode such as the 2A3.

The application of inverse feedback
to an a.c. receiver using resistance
coupling is shown in fig. 4. This cir-
cuit is a simple one, and does not
incorporate an, r.f. stage but has for
its object the demonstration of the
capabilities of inverse feedback.

While the quality from this ampli-
fier is not as good.as that given by
a 2A3, it does provide a very con-
siderable improvement on the per-
formance given by g, straight 42, and
to many listeners it might be con-
sidered as indistinguishabie from the
really preferable arrangement using

-the 2A3.

[FFrom data supplied by the Am-
algamated Wireless Valve Co. Ltd,,
and published in “Radiotronics.”]

Breaking Inte The Amateur
Game.

(continued from page 22)

are so many standard sizes on the
market, making it a much less ex-
pensive matter to acquire the com-
mercially-built apparatus.

Choosing The Rectifier.

After the transformer, the next
consideration is the frectifier to work
at the current and voltage required.
The type 5Z3 is ideal for the job,
200 m.a. being well within its capa-
bilities, as also is the voltage re-
quired.

Filament windings on this final
stage have not been mentioned, since
it is always better Jpractice to
separate the high tension from the
filament (circuits. The major reason
for putting the rectifier filaments on
a separate transformer is to prevent
a change in filament volts when a
large change in load fis made on the
H.T. transformer secondary, such as
would be the case in a CW trans-
mitter being keyed.

All valves in the transmltter other
than rectifiers, could be grouped on
a, single transformer with many ‘dif-
ferent filament windings but devoid

of a H.T. secondary. The power
rating of this transformer may be
calculated in a similar manner to the
H.T. unit. Each valve filament
requires a certain current at a given
voltage, and all that.is necessary is
to leave a margin of several amps.
when ordering.

From the rectifier, we| come to the
filtering chokes. A current-carrying
capacity of 200 m.a, id again the re-
quirement in the example we are dis-
cussing. In this case we will consider
the average set-up, including an in-
put choke and one section filter. The
idea of choke input is to provide
better power regulation.

Referring to fig. 2, L1 represents
the input choke which must be ca-
pabld of carrying fthe current to be
drawn. However, it need not be of
very great inductance—5 to 10 henries
is ample. L2 ig actually the filtering
choke, and like L1, it must be wound
with wire of sufficient thickness to
carry the current without undue volt-
age drop. Any voltage drop between
the input and output side of this
choke is waste, and should be kept
down by the use of heavy wire in the
choke coil windings.

The inductance .2 can be from 10
to 100 henries, depending on what
service the power supply would be
called upon to give. In the case
of a CW. transmitter that is
crystal controlled, and where this
supply is to be used only for the last
stage, 10 henries would do, but for
fone (telephone) work at least &
henries should be} the inductance,
under load.

Lastly, the filter condensers must
have a safe working voltage rating,
which in this case would be 600 volts:
Let ;us now briefly | touch upon 4
method of utilising electrolytic con-
densers. In some amateur transmit-
ters where class “A” modulation is
used, @ comparatively high voltage is
required for the modulator, to be re-
duced through a dropping resistor for
the modulated amplifier.

A 50-watt type valve capable of
delivering about 12 watts of audio
frequency energy, may require 1,150
volts on the anode. In this case two
5723 type valves would be more satis-
factory used as half-wave rectifiers,
together giving full-wave rectification.
The pair of plates in each valve are
connected together and each valve
functions as & half-wave rectifier.

The input choke is as before, and
also the filter choke, but the paper
dielectric condensers will be replaned
with three electrolytics in series to
take the place of each paper conden-
ser. Electrolytic condensers have been
previously discussed, and we are
therefore familiar with their charac-
teristic “leakage current.” These
values differ even in condensers of
similar make. |

To even up the voltage dlstrrbutlon
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From The Secretary’s Pen.

URING the past month the
Association has been progress-
ing well. The mail has been
particularly heavy, enquil:ies regard-
ing membership coming in from all
over the Commonwealth. It is more
than apparent that a serviceman’s
organisation like A.T.R.S. has been
badly needed. o
The under-mentioned servicemen
have been chosen as branch organis-
ers for their own states, and intend-
ing members are invited to give them
every possible support:—
Vietoria:—V. H. Blight, 30 Ellis
Road, Glen Iris, S.E.6, Victoria.
H. Mendoza, 161 Lygor Street, Fast
Brunswick, N.4, Victoria.
Tasmania:—J. G. Oliver, 63 North
Terrace, Burnie, Tasmania.
Western Australia:—A. J. Gibbs,
129 Herbert Street, West Subiaco,
West Australia.

*
Queensland Branch Notes.

By W. HUDSON, Acting-Secretary.

Branches of A.T.R.S. in Queensland
now include Townsville and Rock-
hampton, and prospective members
living in these districts are invited to
write to Hillman’s Radio, 114 TFlin-
ders Street, Townsviile, or W. A. Min-
chin, A.M.ILR.E., William Street,
Rockhampton. Cairns members are
requested to join the Townsville
branch. The Brisbane branch has
been registered at the Queensland
College of Science, Old Town Hali
Chambers, Queen Street. During my
trip north I visited a number of radio
men who had written us, and every-
where 1 found great enthusiasm for
A.T.R.S.

1 received great assistance from
people connected with talkies and
sound recording in Queensland who
wish to join A.T.R.S. It is not pos-
sible for me to interview people out
of town, but if they care to ¢ail in
at any of the branches mentioned
they will be welcomed.

Despite the fact that there is an
award in Queensland for radio mech-
anics, there is a vast field for organis-
ing servicemen up there. Everyone
informed me that they want retail
dealers registered, and some scheme

to cut out pirates, unfair discounts,
cheap boy iabour and the like.

Here is an amusing example of ser-
vice work brought to me. A Marconi
ship’s receiver from an overseas boat,
after being serviced by a certain ser-
vice shop, was O.K. on broadcast, but
600 to 800 metres morse had disap-

Conducted by the
Secretary, 287 Clarence
Street, Sydney, N.S.W.

Bulletin

* *

peared. 1 tested it on: the test oscil-
lator, with the result that it would not
tune higher than 550 metres. The
lead from the fixed plates of the tun-
ing condenser had been connected to
wrong side of the grid condenser,
piacing the latter in series with the
tuning condenser.

N )

-——

Man-Made Interference

Common

(By “STATIC.”)

The main bugbear of modern radio
reception is undoubtedly static, both
natural and man-made. So far,
natural static has not been conquered,
but man-made static can definitely be
eliminated or, anyway, greatly re-
duced, if the problem is approached
in the right manner.

The first thing to do when troubled
with a noisy receiver is, of course,
to make sure the set itself is not at
fault. When this is checked up and

END LEFT —
HANGING FREE

—
TWISTED LEAD

found O.K., try the simple expedient
of shorting the aerial terminal to the
earth, and noting whether the noise
stops or continues. If it stops, it can
be safeiy said that it is being picked
by the aerial, and consists either of
natural or man-made static.

Next, by listening to the regularity
of the sounds, the noise can be classi-
fied. Loud bursts of ecrackling at
very irregular intervals can be safely
put down to naturai static, although
tram noises often give the same
symptoms. However, if the tram line
is close at hand its effects can be
checked by noting whether the pass-

Causes And Effective Cures

ing tram synchronises with the noise.

If the noise manifests itself as a
continual buzz, hum or crackle, then
it is definitely man-made static being
picked up by the aerial. The obvious
thing to do is to erect a noise-reduc-
ing aerial, of which there are many
types. The cheapest and most effec-
tive I have found is one that was de-
signed by the Wireless Branch of the
Postmaster General’s Department,
Victoria. It is the flat-top twisted
pair type.

The flat-top may be any convenient
length but should, of course, be erec-
ted as far as possible from electric
light or telephone lines. The lead-in
is ordinary twisted pair lighting flex,
one iead of which is connected to the
aerial proper,the other end being left
free. The lower ends are connected
as.in the diagram. The details of the
transformer are:—

20 turns of 22 G. D.C.C.

40 turns of 22 G. D.C.C.

20 turns of 22 G. D.C.C.

wound on a 3in. former with %in.
space between coils. All coils are
wound in the same direction. .
Mains interference and its elimina-
tion wiil be described next month.

Common Detector Circuit
Faults,

(By “BY-PASS.”)

1. HUM—MOTOR-BOATING.

These troubles are often caused by
the bypass condenser across the de-
tector cathode resistor. This condenger
is usually of the 25 mfd. electrolytic
type, which is prone to drying up.
The short in the condenser caused by
this is sometimes only bad enough to
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The Valve
At Work

The theory and construction of the valve
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ERHAPS the most important link
in the radio chain is the detector,
which de-modulates the received

r.f. signals and hands them on in the
form of varying audio frequency cur-
rents that are transformed into sound
by the headphones or loudspeaker.

We will assume that we have a

simple tuning circuit rigged up as
shown in fig. 1 (a). It comprises a
coil tuned by a variable condenser,
both being of the right proportions to
form a resonant circuit for the signal
we want' to hear. The circuit is con-
nected to an aerial and earth system
as shown,

Crystal Is Simplest Detector.

The next problem is to make the
signal audible, and the simplest way
of doing this is to use a crystal de-
tector and a pair of headphones con-
nected across the tuned circuit as
shown in fig. 1 (b).

‘When the tuning circuit is adjusted
to resonance there is an oscillating
high frequency current surging back-
wards and forwards in it, but this
current will not actuate the ’phones
until it is rectified; that is, current
flowing only in the one direction is
required.

The crystal detector provides this

rectification by acting as a valve, in

that it passes current readily in one -

direction and hardly at all in the
other. The ’phones are thus providad

with uni-directional impulses that rise

are dealt with in this
of a series of articles

and fall in strength at audio frequen-
cies.

The .001 mfd. fixed condenser shown
in fig. 1 (b) connected across the
headphones acts as a reservoir to
maintain current through the ’phones
during the time between one audio
impulse and the next. Both volume
and quality are thus improved. Often
this component is not included, how-
ever, as there is sufficient capacity be-
tween the leads in the headphone
cord to provide the necessary effect.

Crystal Sets Too Insensitive.

With-a crystal set, the headphones
are actuated solely by the energy
radiated by the transmitter and
picked up by the receiving aerial,
which explains why receivers of this
type are so restricted ir their range.
As well, there are other drawbacks
that make a crystal far inferior to a
valve as a detector. For this reason
the explanation of the process of de-
tection given above has purposely
been made brief. It will be expanded
considerably when the action of the
valve. as a detector is being consid-
ered.

How The Valve Works.

The most universally-used device in
radio is the valve. There are hun-
dreds of different types designed to
perform dozens of various operations,
but they all work on the same under-
lying principle,.

Generally, the valve is a glass bulb
containing two or more elements.
Air particles constitute obstacles
against the free movement of elec-
trons within the bulb, and so the air
is extracted by a vacuum pump. How-
ever, as no pump can produce a per-
fect vacuum, a little magnesium is
placed inside the bulb before it is
sealed, and the latter is then placed in
a concentrated radio frequency field.
This ignites the magnesium (known

“as the “getter”) within the bulb, and

the combustion absorbs the residue of
air still left in the valve. It is this
“getter” that can be seen as a silvery

instalment, the eighth
for beginners.

deposit inside the glass envelope of
many valves. )

Cathode Is Electron-Emitting
Element.

The most important element within
the valve is the cathode, which is
made of or coated with, material that
when heated to its correct operating
temperature gives off a copious sup-
ply of electrons. There are two com-
mon types of cathode. That illustra-
ted in fig. 2 (a) is directly heated,
and is generally known as a filament.

The other type is the indirectly-
heated cathode shown in fig. 2 (b).
The wire within the cylinder is the
heater, and it is insulated from the
cylindrical cathode surrounding it.
Its sole purpose is to supply sufficient
heat to the cathode to bring the latter
to its correct operating temperature.

Indirectly-Heated Cathodes Eliminate
A.C. Hum.

Valves using filaments (or directly
heated <cathodes) require compara-
tively little heating power, and as
economy of operation is an essential
with receivers powered by batteries,
this type of valve is generally used
in battery sets. With sets operated
from a.c. mains, however, a filament
heated directly by 50 cycles a.c., for
example, would have 100 current im-
pulses passing through it every sec-
ond. This continuous variation in the
heat supplied to the filament would,
unless the latter was of fairly heavy
gauge, result in a corresponding pul-
sation in the supply of electrons em-
itted. This in turn would give rise
to a bad hum. B

The indirectly-heated cathode also
has other advantages for a.c.
operation, and so for this ap-
plication it is generally used.
It is obviously not nearly as
economical to run as the filament
type, but where power is taken from
the mains this is of no importance.

Diode Is Simplest Valve.

The simplest type of valve is the
diode, illustrated in fig. 2 (¢). It has
two electrodes—filament and plate.
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produced G530, G2PU, G6DH, CO20N
and LUYBV.

An entirely new station heard on
49.4m. was the Colombian HJ4ABC, in
Pereira. The station was heard at
R8 just before 10 p.m. Signals were
rapidly fading out by 1015 p.m.

On 13m. weak signals were again
heard from W8XK (13.93), fading be-
ing very bad.

Just before midnight the best sta-
tions on the air were PHI and DJE
(16m.), RNE (25.0) and JZI (31.4).

MARCH 26: WI1XAL’s informative
news summary was 100 per cent. read-
able at 7.45 a.m. This station has been
about the best of the 25m. Americans
of late.

W2XAD (19.56) were surprisingly
good at 8 a.m.—signals being RT7-8.

A German-speaking station, just be-
low W2XAD-—on approx. 19.53m.—may
have been the experimental trans-
mitter DZG.

Also on the 19m. band were W2XE
(19.65) and DJB (19.74). Later in the
morning, YDC (19.8) put in a splendid
R8 signal.

MARCH 27: Two new American
‘'phones were the best for the day.
These were WLA (16.36m.) and WOO
(35.05m.).

After 10 p.m. HPSK (49.96), Colon,
Panama, and XEXA (48.61), Mexico
City, were the best on 49m.

MARCH 28: In the very small hours
of the morning 12RO (254), OLR
(25.2), W8XK (19.7) and TPAZ2 (19.6)
were outstanding.

The best of the morning session was
W2XAF (31.48), conducting a
“Mothers’ and Fathers’ Spelling Bee.”

Another new ’phone station, WMA
(225), completed the day’s work be-
fore noon.

In the afternoon and evening some
good work produced XEWI (25.2),
Mexico City; LZA (20.04), Sofia;
HJ1ABE (31.58), Cartagena, Colombia;
and TGWA (31.75), Guatemala City.
Also the amateurs ON4VK and G6WY.

APRIL 1: During the afternoon
Radio Omsk (ROU) (20.2m.) were put-
ting in a good steady signal.

APRIL 6: The 33.2m. French station
TYA2 can still be heard daily at good
strength around 5.30 p.m. Like TPA

2-34, its transmission often leaves a
lot to be desired in the way of clarity.

APRIL 9: Lisbon, CSW, on 27Tm,
were particularly gcod this morning
between 6.50 and 7.20 a.m.

However, the biggest surprise of the
year was W8XK’s R7 signals on 13.93m.
Improving reception on the higher fre-
quencies had raised hopes of a fair
signal from this station, but ali ex-
pectations were exceeded between 9.30
and 10 p.m.

The day’s bag of “hams” included
CP1AA (Bolivia), and PK3GD and
PK6HI (D.I4.I.)

APRIL 10: This was another most
satisfactory day, as the list of new sta-
tions recently received was again
added to—this time by the addition
of two Peruvian stations.

The first of these operates on ap-
prox. 25.4m., and uses the call 0AX4A
(?). It appears to have just come on
the air, and as yet no address (beyond
the fact that the station is located in
Lima) has been ascertained. It has
been heard irregularly around 2 p.m.

The other is definitely OAX4J on
32,1m. This station has also been heard
after 2 p.m. usually closing around
3 p.m. Send reports to Box 1166, Lima,
Peru. Incidentally, the station can
be easily identified, as it plays “Good-
night Sweetheart” before closing.

APRIL 11: EAQ (30.4) were fairly
good this morning at 820 a.m, The
best station then on the air was once
again COCQ (30.7), whose musical prc-
grammes are quite distinctive, and
well worth listening to.

At 1.20 p.m. OAX4A (?) were again
heard.

APRIL 12: Both EAQ (30.4) and
EAQZ (31.6) were logged before 8 a.m.
The latter was easily the better of
the two, being a good R8 during their
German session, which concluded at 7
a.m., when the station went off the air.

0OAX4J (32.1) were heard for a few
minutes before closing at 2.53 p.m.

Yet another new ’phone station was
KET (31.6), relaying an N.B.C. pro-
gramme to Hawaii.

Later DHO (14.9) and GAA (14.7)
were added to the list of stations heard
this month. The former calls Buenos
Aires in the evenings.

Subseription
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APRIL 14: Quite a surprise was in
store on 31m., where PCJ (31.2) were
heard at 6.45 a.m., closing at 7.10 a.m.
During the letter-box session, the an-
nouncer took the microphone to the
window, in order to broadcast the
croaking of frogs outside.

At 10 p.m. the ‘“Kanimbla’s” super
signals were heard for the first time
for several weeks. Call is 9MI, and
wavelength 49.98m.

APRIL 15: Early rising was re-
warded by a nice R7 signal from ORK,
Belgium, on 29.04m.

After 6 a.m., JZJ
best for some time.

A real amateur “catch” was LAI1G,
Oslo, Norway. This was the 63rd
country heard on ’phone in the last
three years.

APRIL 16: Prague, using the call
OLR4A, were heard on a new fre-
quency 11.84m.c, (25.34m.) Previously
it has been heard on 11.87m.c.
(25.24m.), or 11.76m.c. (25.5m.).

A weak South American on 31.02m.,
heard around 2.30 p.m., may have been
TI4ANRH, Costa Rica; however, bad
local QRM intervened and prevented
positive identification,

(25.42) were the

Stations Heard During the Month

10 m.—American, Hawaiian, Alaskan
and Canadian hams.

13-18 m—~WS8XK (13.9), GSH (13.9),
GAA (147, DHO (149, KAX (15),
PLE (15.9), GAQ (15.8), WLA (16.3),
- GSG  (16.86), W3XAL (16.87), PHI
(16.88), DJE (16.89), KKP (18.7), and
FTK (18.9).
19 m.—? DZG (19.5), KWU (19.5), DJR
(19.56), W2XAD (19.56), GSP (19.6),
DJQ (19.63), W2XE (19.65), RIM
(19.67), TPA2 (19.68), PCJ (19.71),
WSXK (19.72), DJB- (19.74), GSO

(19.76), YDC (19.8), GSF (19.82), DJL
(19.85), RKI (19.88).
20-24 m.—LZA (20.04), ROU (20.2), As-

mara (20.69), VLZ3 (224), WMA
(224), and CNR (23.39).

20 m. Amateurs
25 m—RNE (25.0), XEWI (25.21),
TPA3 (25.23), OLR (252 and 25.3),

WIXAL (25.4), 12RO (25.4), JZJ (25.4),
DJD (25.49), GSD (25.5), TPA4 (25.6),
SM5S8SX (25.6), and ? OAX4A (254).
26-30 m.—HBO (26.2), COCX (26.2),
ZLT4 (271), CSW (27.2), PLP (27.27),
GBP (27.8), JVN (281), VLK (28.%5),
ORK (29.05), DZC (29.1), DZB (29.8),
EAQ (304), VIJ (30.5) and COCQ
(30.7).

31 m—CT1AA (31.0), ? TIANRH (31.0),
YDB (31.09), I2RO (31.1), HJ1ABP
(31.19), PCJ (31.28), GSC (31.28),
VK6ME (31.2), VK2ME (31.2),
W3XAV (31.2), W1XK (31.35), GSB
(31.5), VK3LR (31.32), VK3ME (31.5),
W2XAF (31.48), DJA (31.38), DJN
(31.45), VPD2 (31.4), JZI (31.4), ZBW3
(31.4), EAQ2 (31.6), HJ1ABE (31.5).
and TGWA (31.7).
Above 31 m.—0AX4J
(33.2), WOO (35.05),
YTC (49.18), WIXF (49.18),
(49.75), WS8XAL (49.5), DJC
HJ4ABC (49.4), HPSK (49.9),
(50), and RVI5 (70.4),

TYA2
(48.6),

OLR
(49.8),
RVS9

(32.1),
XEXA
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the valve from a power supply with a
201A The antenna starts at a pole
about 18 feet high, runs at that height
for about 30 feet then bends down at
an angle of 45 degrees for a couple
of feet, then through the house to my
receiver. It is about €0 ft. long over
all. The antenna is screened by brick
walls, except on the south, the direc-
tion it is pointing.

Following is a list of tha stations

heard during that weekend.—VK’s:
27C, 3HY, 8ZJ, 3ZL, 3IW, 3MR, 3GQ,

377, 38LA, 3AR, 3XD, 3ES, 3XJ,
3GX, 3VF, 3KT, 3SE, 4JX, 4JU,
4VD, 4GG, 4VJ, 5KG, 5AI, 5JC,
5LD, 5KIL, 5GM, 5SU, 7CL. DX

Stations: WI9ARA, HK3JA Colombia,
W9CI, K6JLV, W6BKY, W5DQ,
KAIKY, W6AM, W5JC, PKIZZ,
PK3WI, W7AO0, WGITH, W6MVK and
WIIQ. All these stations were heard
on 2.-metre 'phone.

On -Sunday night iate and Monday
morning early very good conditions
prevailed. Many more “W” stations
were heard, but, owing to the terrific
QRM, I could not get their call signs.

Other stations heard since includes:

VK5WB, bPS, W2MO, WSANO,
W4AH, WIETH and W7BCU.—Bill
" Plant (AW152DX), Newcastic, -
N.S.W,

An Enzedder Worth Trying For.

Since my last letter, my log has
I have.

grown to 1,500 odd stations.
a card here from 1ZM in New Zea-

land, which I received with a note

complimenting me on the logging of

the station as at the time of sending:

there were only five other verifications
in Australia. In case any other DX
fans should care to have a try for
him the frequency is 1260 k.c. (238m.)
He comes in herefjust round 2SM.
Amateurs heard on 20m. of interest
have been HJ1GK, VS2AK, HITG,

ZU6P, YP5AA, ZMSX, F80Q, VU2BG -

PY11Z, ONAVK, ON4PA, ON4SS,
ON4ZH, YD5AA, HB9AY, YR2FF,
VPIR, VP5PZ, G5ZG, PAOWK
PAOWV, XU3GG, ZE1JR, ST4AA,

VS4CS, F8MG and G2BY.—Ken
Moyes (AW50DX), Mullumbimby,
N.S.W. '

Conditions Good On 20 Metres.

I am enclosing a report on my

Jatest loggings on the-short waves.

Your magazine is certainly excel-

lent,” and I enjoy the articles by

STH and 3DH very much. It cer-
tainly is a long time to wait for the
next issue, but there is plenty of
reading in it that keeps one busy.

I would like to see some articles on

10 and 20-metre receivers and also
5-metre receivers.

Conditions have been good on the
20 m. band this last week or two.
My best loggings have been, W4DSY,
QSA4-R7; WBMRR (QSO with

VE4NI), QSA4-R6; WIBBC, QSA4,
R6-7; KA1RB, QSA4-R6. VKZ2’s, 4’s
and 5’s are too numerous to mention,
but VK4’s have been best on Sunday,
March 7. The best commercials on
shortwave have been PCJ on 19.71
m., QSA4-R7; GSO on 19.76 m,
QSA4-R5; DIB on 19.74 m., QSA4-R8.
Then on 31 m. W2XAF comes in at
R8 in the mornings. Night time has
been good on this band, VPD2 being
R7-8, HJ1ABP, R7, and YDB. R6-7.

I would like to make pen-friends,
inter-state .or in New Zealand.—
Robert King (AW147DX), Mordi-
alloc House, Centreway, Mordialloc.

Conditions On 20-M. Band Excellent.

After a few months poor recep-
tion owing to heavy summer QRN.
conditions this week have improved
slightly, stations on the 19 and 20-
metre bands being oxcellent. These
bands peak here at 5.30 and 10.30
p.m. .. .

My log on 20m. includes the fol-
lowing:—OA4AR, HITG, PK3ST,
PK1GL, K6JLV and dozens of W’s.
Stations on higher wavelengths are
fair, the best being ZMBJ, “S.S.
Awatea” on 33.49m., which can be
heard nearly cvery night at 7.30
pm.

I have built up a small 4-watt
amplifier suitable for indoor work,
using three valves—a 6F7 (as two
valves), 42 and an 80. Good results
have becn obtained from it, faders
being used to fade in mike and
pick-up.

Since purchasing the first copy of
“Radio World” I have found it is
the best radio magazine available
for the amateur.

So keen have been the requests for
my QSL card that my supply is ex-
hausted, but now I have a new one
and will be only too pleased to ex-
change it with members.—Doug.
Pearsall (AW18DX), Albury, N.S.W.

Guide To The Show
(Continued from Page 5)

ing high-grade equipment to broad-
casting stations throughout Austra-
lasia, and also to the P.M.G. Depart-
ment.

A typical range of this equipment
will be on gisplay at the show, and
will include high fidelity audio trans-
formers, power transformers, power
chokes, faders of all types, potentio-
meters (registering types), hand
wheels and microphone stands.

A complete Lekmek speaker system,
which utilises a. dynamic speaker as
both microphone and receiver, will
also be on show.

Set-builders will be interested in the
6-valve dual-wave Chassis kit that will
be displayed, incorporating the new
Sirufer intermediate frequency trans-
formers, and also in the mobile 5-

Official Opening of 1937
Amateur Show

A world-wide shortwave hook-
ap has Dbzen arranged for the
opening of this year’s Amateur
Show, which will take place at
the Sydney Town Hall at 9 p.m.
on May 3.

At 9 p.m, W. M. Moore, Esq.,
Federal President of the W.1LA,
will outline proceedings and in-
troduce Professor E. C. Wood-
ruff (W8CMP), President of the
LAR.U. and ARRL, who,
speaking from New York via
shortwave station W2XAF, will
declare the exhibition open, At
913 p.m., E. T. Fisk, Esq.
(managing director A.-W.A.), will
speak frem London, while at
9.23 p.m.,, H. Peterson, Xsq.,
State President of the W.IA,
will introduce the last speaker,
Mr. J. S. Duncan, Esq., Deputy
Director of Posts and Tele-
graphs.

The ceremony will be re-broad-
cast by National Station 2BL.

metre transmitters used by Lckmek
in 1985 to carry out the first two-way
radio telephony tests for an ambu-
lance service.

P

The “1937 International All-Wave
Six”
(Continued from Page 13)

The shortwave bands are aligned
in the same way—the aerial and r.f.
trimmers being adjusted for greatest
gain towards the lower end of each
band.

The Best Aerial

If an ordinary “I”” type aerial is

used, the flat top should be as high as

Py {°""‘ PU. SWITCH
TERMINALS

AN 0001

5 MEG VoL~ °
CONTROL v

i I-O;Jd N

. T0 GRID OF 6C6

N
This sketch shows pick-up connections

possible, with a direct lead-in, but the
overall length should not be much in
excess of 40 feet. A suitable type of
wire to use is 7/22 gauge enamelled,
though a single strand of 14 or 16
gauge enamelled will give just as
good results. The lead-in should not
be shielded, and if possible the aerial
should be in one continuous length
from the insulator at the far end to
the aerial terminal at the set. To
obtain the best possible signal-to-
noise ratio, however, an all-wave
doublet aerial should be installed.
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Whats New

~———— A monthly review of latest releases ———————

In Radio

in sets, kit-sets, and components

New Palec Oscillograph Uses
Type 913 l-inch C.R. Tube

The latest release by the Paton
Electrical Instrument Co. is the Palec
Model MI cathode ray oscillograph,
using the new American type 913
1l-inch cathode ray tube. .

Designed - along the lines of the
larger Palec Model CR, the Model MI
is just as flexible in its applications.
Amplifiers are provided on both plates,
and the time base range extends from
40 to 50,000 cycles per second. There
is provision for synchronisation, either
externally, internally or using the 50-
cycle supply. The usual beam shift
and focus and intensity controls are
provided.

The Model MI uses six valves—types
013, 885, two 6J7's, one 6C5, and one
80. The price is £14/15/- plus tax (with
valves, approx. £5/7/6 extra), equiva-
lent prices for the Model CR being
£23/10/—~ (valves £11/10/-).

A 30-page book is supplied with both
models, outlining dozens of radio ap-
plications of the cathode ray oscillo-
graph, including a number of tests,
details of which have never previously
been published. The book has been
compiled by the Paton ZXlectrical In-
strument Co., and is specially written
around their two latest oscillograph
releases.

*
Radio Cabinet Display by U.R.D.

United Radio Distributors Pty. Ltd.
are featuring a wide range of radio
cabinets, from small short-wave con-
verter types to de luxe radio-gramo-
phone lowboy consoles. These are
mainly the products of Messrs.
Ricketts & Thorpe, Anderson & Frant-
zen and Hammersley, and in all com-
prise about twenty models.

Radio dealers are requested to write
for illustrations and special trade
prices, or to call and view the 1937
models which are on display at United
Radio Distributors Pty. Ltd. show-
rooms, 234 Clarence Street, Sydney.

<
Velco Model S431 Analyser

Radio dealers to whom an analyser
that is accurate, flexible and reason-
ably-priced would appeal, will be in-
terested in the Velco Model S431 Anal-
yser illustrated.

The instrument uses a Calstan type

501 0-1 milliammeter. Six sockets
check all American type valves, as
well as Continental types with “P”
or “V” bases. A nine-point selector
unit enables a ceparate test to b»
applied to cvery eclement. Meter
ronges 10-50-250-1,250 d.c.

comprise

volts, and 1-5-25-100 m.a., while there
are two resistance ranges, covering
from 0 to 20,000 ohms and 0 to 200,000
ohms.

The analyser is supplied in a port-
able case, together with flex and
seven adaptors, for £8/5/- complete.

+«

Transmitting Valves Listed In
Latest “Radiotronics”

According to the latest “Radiotro-
nics” (Technical Bulletin 74) issued
by . Amalgamated Wireless Valve Co.
Ltd.,, types 806, 807 and 808 Radio-
tron transmitting valves are now
available. The 806 is a triode having
a tantalum plate and rated with a
maximum dissipation of 150 watts.
The 807 is a 2l-watt beam tetrode,
and the 808, a 50-watt H.F. triode.

Amateurs will also be interested to
know that stocks of the 1lin. type 913
metal cathode ray tube are now avail-
able, together with an extensive range
of Radiotron photo tubes, comprising
the 868 and the 917 to 920 inclusive.

Articles for the radio engineer fea-
tured in this issue of “Radiotronics”
are entitled—“Series Inverse Feed-
back with Resistance Coupling,” “A.C.
Circuit  Using Inverse Feedback 42,
“Distortion in Diode Detectors,” “Tone

Compensation” and “Self Compensat-
ing Pentodes.”

x
Jones’ U.H.F, Handbook

A review copy of the “Jones Ultra
High Frequency Handbook” (pricc
3/6), is to hand from McGill's Agency,
183-185 Elizabeth Street, Melbourne.

Written by Frank C. Jones, the
noted American authority on amateur
radio, the book deals with radio com-
munication below 10 metres. Many
and varied types of receivers, trans-
receivers and transmitters are de-
scribed in detail, while special chap-
ters on antennas for ultra high fre-
quency operation, and directive an-
tennas, contain much invaluable in-
formation on a subject that is of
vital importance in u.h.f. work.

* -

Philips Technical Communication
No. 57

“Philips Cathode Ray Tubes” is
the title of the 34-page Technical
Communication No. 57, released last
month by Messrs. Philips Lamps
(A’sia) Ltd, Sydney. It is designed
to supplement the information given
in Technical Communication No. 45,
which lists many important uses for
cathode ray tubes and gives details on
its principle of operation.

The wide range of Philips cathode
ray tubes now available includes eight
types, with screens ranging in dia-
meter from 3% ins. to 15% ins.

Properties, method of application
and practical applications of the ca-
thode ray tube, together with details
of the design of voltage supply units,
of an oscillograph amplifier and of a
time base generator, are covered in
full,

Brief Appreciations From Readers

Just dropping you a line to show
my appreciation of your fine radio
magazine. I have been a keen dxer
for several years, and it is indeed
good to see that we have at last a
good radio magazine in Australia. So
far, T have not yet missed one issue,
and in a couple of-weeks 1 will join
the All-Wave Ali-World DX Club.—
Phillip J. Costa, Geelong, Vic.

I have read only two copies of the
“Radio World,” and am now anxious
to have all the back numbers, as in
publishing a book like this you have
filled a long-felt want amongst radio
enthusiasts for a good Australian
paper. Please find enclosed postal
notes to cover the cost of the first
ten copies. Hoping you keep on with
the good work.—D. E. T. Bell, Chinka-
pook, Victoria. .

Printed by the Bridge Printery, 214 George Street, Sydney, N.S.W., for the proprietors of the ‘‘Australasian Radio World,” 214 George Street, Sydney.
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