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RECEIVING VALVES — EQUIPMENT TYPES,
CATHODE RAY TUBES, MISCELLANEOUS TUBES.
Includes television picture tubes, photographic flash
tubes, voltage stabilising tubes, accelerometer tubes
and general valve data.

RECEIVING VALVES FOR MAINTENANCE ONLY.
This volume contains full data on superseded Mullard valve
types as supplied for replacement and maintenance of
equipment already in the field.

POWER VALVES and RECTIFIERS for TRANSMITTING
AND INDUSTRIAL EQUIPMENT. Contains data sheets and
useful information relating to high power water-cooled
transmitting valves, silica envelope valves, heavy duty

\\ rectifiers, VHF valves, ete., operating notes and general
\ nomenclature relating thereto.
N\

0,470/ \ The three 9" by 7" volumes are leatherette covered with
,o'p@ %, \\ gold lettering, have snap rings and contain full technical
no'o»a"’oof_y \ data on the comprehensive range of Mullard valves.

%. %, %, %, \_ Each valve group is provided with an indexing sheet.
J\"SA ’3,/_%0”64. \_ Compiled and produced by Mullard Electronic Pro-
of (’o'l—% GJ?A\ ducts Ltd., London, the data completes the gap in
B ar % % '\ your valve information and comes at a most
P %o," \8,0/(, \, opportune time—with the expanding field of
/'5‘<°o°,¢0/ % v, 090-/ \_ television and industrial electronics. A
4 P ; J\'ﬁ;’* practical and essential addition to 'your
%, Hz/y:/%fd % «, reference library. The cost is
e Cs % % o i N\ £6/6/-, inclusive of the first two

‘o Q,OO:VO(\*,)»;, °"\ \_ years' subscription for amend-
Aotk Qe ments and ‘additions, sub-

%,. £ %% > (7 N\, scription 15/- per year
R ol B e \_ thereafter.

% i e N\

R <%, o <(> \

o % %, \
= N e e \ Mullazrd THE MASTER VALVE
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LOUDSPEAKER MANUFACTURE

Final stage in the constructioxn
of a modern P.M.-type loudspeaker
is the magnetization. This is not
carried out earler in the manufac-
turing cycle because of the danger
of metallic particles entering th=
air gap before the dust seal can be
fitted. Our cover photo comes from
the Rola factory, Richmond, Vie,
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EDITORIAL

HE passing year has not been a happy one in the technical
radio trade. Some of the biggest manufacturing firms have
gone into liquidation; others are anything but pright, cut-
ting down on the advertising and other expenses. Some seem
determined that there shall be a depression, and they are
makinz quite sure they will get the worst of it by w thdrawing
their support from the technical magazines which do so much
to foster interest in the game.

A big factor in the present position of the trade has been
the amount of money which has gone direct from radio
enthusiasts to the Wireless Institute for the purchase of sur-
plus, ex-army, disposals gear. The Institute has handled many
thousands of pounds of money, thereby diverting it from the
exist.ng component factories. If this amount of money had
been spent in the ordinary way, a large percentage of it would
have been expended in the development laboratories, in the
making up of new tooling for new lines. Instead, we find the
component factories short of buyers, without funds with which
to develop new lines or produce them.

Fortunately the. cream of the disposals business has now
been skimmed, and it is expected that trad ng conditions will
be greatly improved during the coming year.

A lot of money has been wasted by amateur set-builders who
blindly followed the enthusiasm of those who recommended the
building of F.M. receivers. That phase has now passed, so
the future is brighter.

<A, G. HULL,
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7 WAYS

to Better Performance

Put these R.C.S. Components into your
1 set for PROVEN better performance !

Filament Transformers DUAL WAVE UNIT 4

Type TP55 6.3 volts, 3 amps, 15 D.W. 37 =it

watt, 14/6. Dual Wave Unit with R.F. Stage £6/10/-
. DW. 29 .... 4/5

Audio Transformers 2 Dual ‘Wave Unft bt o £1/14/-

Long experience in the produc-
tion of highly efficient transform-
ers combined with extensive re-

earch into raw materials and =
search Into ray airials ad  POTENTIOMETERS AND RHEOSTATS <P
duction of Audio transformers of 6 ochm 25 amp
excellent performance and com- 10 ohm 25 amp
plete reliability. 20 ohm 25 amp

Size 2§ x 2% x 1%. 30
I Type TB42 A class single, 3 to 1 400 (())krll% 2550 BI;IIH}%

FREID e T 21/- 1
Type TB43 A class Push Pull, 3 2'ggg 3{;3 gg Mfﬁ
- tOTlBﬁt]i; g 22/6 ' 5,000 ohm 30 M/A
ype class Push Pull, 1% i f /
G Hiktin oo T 31/ 7/6 Retail ) 7 s 0 R O S S 10,000 ohm 30 M/A
The R.C.S. volume control is constructed so as to cut off all vol-
ume, the main fittings are made from high-grade nickel silver, and
3 they are so manufactured as to be completely noiseless.
— 19
s 4 (3
R.C.S. Voltage Dividers LINE FILTER ()

Wound with oxidised nichrome i i
T v oaieied nicirtne Wound to P.M.G. Specifications

33in. x %in.,, complete with The R.C.S. Line Filter is specially designed and con-
mounting legs. structed to eliminate all noises which occur by reason
VD25 15,000 ohms, 2 variable clips of feedback from power mains . . . electric motors . . .
5 6 refrigerators . . . elevators . . . sub-stations . . . high
VD28 25,000 ohms, 2 variable clips tension wires . . . irons . . . and jugs! Easy to install—
5 6 it connects between the radio and power point.
LF20 .. .. .. .. 27/-
If you are unable to obtain . 2
from your local dealer write COIIS and I.F.’S 7 E 356 Aerial, 7/6 each.
us and we will arrange for : E 357 R.F., 7/6 each.
your retailer to receive sup- FM13/10‘7 %eg- Intermediates, E 358 Oscillator, 7/6 each.
lies immediately or advise - each. :
;’OU e Wappmes Sl o FM 107 Meg. Discriminator 175 K.C. Intermediates, 13/9
obtained Transformer, 17/6 each. each.
FM 88—110 Aerial, Oscillator, 455 K.C. Standard Intermed-
Coupling Coil, 2/6 each. iates, 13/- each.

R.C.S. RADIO iro:

‘ 174 CANTERBURY ROAD, CANTERBURY, N.S.W.
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FEATURE ARTICLE

“SUPER-SIX”’ AMPLIFIER

With Pre-Amplifier and Equaliser for Gramophone

arose for a somewhat ver-

satile amplifier, having at
least two microphone and two
pick-up inputs. The minimum
power practicable was consid-
ered to be about 10 watts, as
the amplifier was to be used
for recording, as well as in a
hall for P.A. work.

Taking firstly the recording
angle, prime consideration Is
the frequency range. As you
near the centre of the dise
when recording, the
velocity of the grooves past the
cutting stylus is seriously de-~
creased.

This result is rather a large
increase in bass notes on the
disc, making reproduction
“woolly” or “fuzzy.” This state
of affairs can be overcome by
boosting the treble notes as
the recording diameter de-
creases. Hence the main de-
sirable factor in the amplifier
is separate treble and bass
control, with a good, wide
range. Secondly, there is the
matter of output impedance.
Some cutting heads are of the
high-impedance type, especi-
ally the crystal variety. How-
ever, we will -be corlcernea
mainly with the magnetic type.
In general, the impedance of
magnetic cutting heads is
somewhere in the vicinity of
500 ohms. Thus the unit
must have g 500 ohm line out-
put.

So much for the recording.

The P.A. system require-

S OME time ago the occasion

linear’

Recording and Reproduction.

By
JOHN McLEAN BENNETT
e e e e e e e M e e e e

ments are not at all difficult;
the only need being a 500 ohm
output.

THE UNIT AS A WHOLE

The first requirement from
an operating point of view is
that at any instant you can
tell at a glance just which
turntable or mike is operat-
ing.

This is made possible by a
system of pilot lights. Another

detail to make operation quick
and simple is that any mike or
pick-up can be switched in or
out without altering the gaiu

control and thus the original
level of the sound. This is done
by using a set of four key-

switches in the grids, effec-
tively earthing them when
the switch is in the “off”

position. Also connected to
these switches are the pilot
light circuits.

By taking adequate precau-
tions as regards shielding,
little trouble is experienced
with hum. Two red pilots are
used on the mikes and two
green pilots on the pick-ups.
The lights come on simul-
taneously with the input in

question. Individual gain con-
trols are included in all input
circuits and these are followed

(Continued on next page)

Australasian Radio World, December, 1949.
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SUPER-SIX '
(Continued)

by a main gain control, in the
grid of the equalizer.

The treble and bass con-
trols give an excellent range
of frequency and no trouble 1s
experienced at any stage while

recording.

The output transformer is
an ex-disposal job with a load
impedance of about 3,000 chms
and a 500 ohm output. It is a
hi-fi job turned out by U.T.C.
of America. Just what it was
used in is a bit obscure but it
does an excellent job in this
piece of equipment.

The level meter, which is an
uncalibrated 0-10 ma.., is not
intended to give an actual db.
reading. It is included merely
as a reference level indicator

_and can be set so that you are
able to retain an approximate
constant level.

The output measured across
the secondary of the outpu
transformer was 8.4 watts.

Assuming an efficiency of 75

per cent. this give an output
of 11.2 watts from the valves.
All these measurements were
made on the secondary into a
10,000 ohm resistive load with
a sine wave input of 4,000 c.p.s.,
with 300 volts on the plate and
about the same on the screen.

A re

uper

' X
9I\ve/‘
S
Ou

/o‘n,ﬂi

-

&
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THE CIRCUIT

There is nothing really com-
plicated about the circuit, but
on first inspection it may ap-
pear to contain extravagant
and unnecessary bits and
pieces. This, to a certain ex-

tent, may be true, but @ny
equipment which has suffi-
cient scope to make operation
simple and efficient is worth
its weight in gold.

Many look with contempt
upon the idea of pilot lights in
the input circuits, but in use,
especially in a dark control
room of a theatre, this scheme
proves its worth. :

The pre-amplifier for the
mikes ‘is quite orthodox, using
a twin-triode with the plates
separate.

The gain controls are in the
second stage to eliminate, as
far as possible, any noise from
the potentiometers. The di-
vider network in the grids of
the two 6J7's does not load
them unduly, and the small

Amnstralasian Radie Werld, December, 1919,



extra resistance does not result
in a great loss in gain. In-
verse feedback was incorpor-
ated in the parallel 6J7 stage
to reduce a little hum from the
long grid lines. This results in
better bass response and some
reduction in stage gain. The
feedback introduced here was
found to be sufficient and so
we did not use it in the ouv-
put stage. nevertheless, the
output stage is linear and is
actually a little better than we
expected.

The 6C5 compensation stage
is straight forward, and al-
though the stage gain is low
the additional benefit gained
through it being in the am-
plifier more than repays the
cost of the parts for it.

The treble boost obtainable
through its use is invaluable

mainly because it happened to
be on hand, but we tried a
6ACT in the same position with
a marked increase in gain. If
a 6ACT is used as the driver,
the cathode resistor should be
replaced by a 1,000 ohm re-
sistor. The 807 output tube is
operating in straight-out class
A with a load impedance of
about 3,000 ohms. A conven-
tional tone control is included
in the plate and screen cir-
cuits, giving . cntrol over high
notes.

INPUT CIRCUITS.

When the amplifier was first
conceived there was some
doubt as to whether there
would be any trouble with
clicks, due to voltage surge, as

pre-amplifier grids that this
trouble would be cut to a
minimum. As it so happened
everything worked out as we
wanted.

The switches are handy
when you are running a show,
or using the unit for P.A. work.
This amplifier made its debut
in the Prahran Town Hall,
Melbourne, at a variety show,
and was built specially for the
job. We were able to cut out
noise coming from either mike
while the main sound was
coming from the other, or on
the other hand, use both to-
gether and switch at will. This
is necessary in stage and
theatre work and this box of
tricks ran continuously from
7.45 p.m. ’till 11.10 p.m. with-

- -

when recording at 33 1-3 the switches were opened and out any trouble or worry, and
© r.p.m. closed. We hoped that by
The 6W7 driver was used placing the switches in the (Continued on next page)
: N . -
+ 6SN7-GT ¢ -G 7uf,e, =
. i e Tre-amplifrer
*%0 a
. Swagise s ss el Til i T ;‘:(..i?.’:.... né_quall e’
tirs Tt R vy -
' e — e S '
- S. v : /dm/'e/ :
L HYh b e &
stk 2 000 /-5 : i
T RN LY bt W03 U BTG AV CIGS
2. S T R sy S s
s EL
265N76T. L
P.U.

: -
IZE B -as
Do, e e 1 300 P ey
2 ‘.L T7 gn,fdi é'f = Bmfd.
(513“'(— s36 —e gsigp MER.
Sub_ =G reen Drawp |FEA
Vate |u-1-43)
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SUPER-SIX
(Continued)

has been running for
hours since.

The mike inputs are univer-
sal, providing for high gain
crystal or low-impedance-line
dynamic types.

We have successfully run 35
yards of ordinary single-core
shielded wire, using a D104
crystal mike, and experienced
no hum trouble. Alternatively
we ran 210 yards of 600 ohm
line to the low-impedance
jack. These two inputs afford
unlimited scope for types of
input and impedance of same.

No gain controls are in-
cluded in the grids of the
6SN7 as there is no possibility
of ever overloading this tube.

The pick-up inputs are iso-
lated by a pair of .5, 1-watt,
carbon resistors. The treble
loss here is negligible and the
gain is quite sufficient to shat-
ter your eardrums when the
amplifier is flat-out. Hum was
not mearly so bad as we had
expected, and although A.C.

runs to, and is switched by the

same switches as the grids,
trouble from this quarter is
non-existant. Some hum was
encountered through the di-
vider networks but this was
effectively got rid of by the
application of  inverse feed-
back. Plenty of shielded wire
and careful placement of
components helps greatly in
the control and reduction of
hum.

The input jacks were placed
along the back of the chassis
as near as possible to the
tubes and as far as possible
from the output transformer
and A.C. power leads. Two
ex-disposals recessed jacks,
type 9, were used for the pick-
ups and two non-recessed
types, type 10, were used for

Page Eight

many

the mikes. This is purely a
safety precaution so that you
can’t plug a pick-up into a
mike jack by mistake and
consequently knock the place
flat.

EQUALISER & TREBLE
BOOST.

The plate of.the 6C5 equali-
zer is fed through a .5 megohm
potentiometer. A small con-
denser from the tapping feeds
all the high frequencies
straight to the grid of the
driver. The divided network
in the grid of the 6W7 only
allows about 1-20th of the
voltage developed across the
.5 load to be passed through the
.02 coupling condenser to the
grid, so that only part of the
actual gain of the triode stage
is used. This part is less than
unity in the middle register.
However, the small mica con-
denser from the centre-tap of
the potentiometer passes all
the high frequencies straight
through, thus giving the full
gain of the triode stage. This
in effect is the “treble boost.”
It is actually only a difference
in the relative stage gain, con-
trolled by the frequencies
passed through the adjustable
band-pass network in the plate
and grid circuits of the equali-
zer and the driver.

The low notes are only
passed to the driver at about
1-20th of the output of the
triode stage and the high
notes are fed in at full output.
The .1 potentiometer allows
the treble boost to be adjusted
manually as the occasion re-
quires.

Treble boost is accomplished
by the use of a 25,000 ohm
potentiometer and a .1, 600~
volt paper condenser between

the plate and screen of the
807.

This gives plenty of control
over frequency, and working in

conjunction with the inverse
feedback in the second stage,
the bass characteristics of the
amplifier are indeed pleasing.

The driver and output stages
are conventional.

OUTPUT STAGE

There is nothing unusual
about the output stage, except
the meter and monitor phones
hook-up. The meter is con-
nected across the secondary
of the output transformer. It
uses a 10,000 ohm, 1-watt car-
bon resistor in series with the
full-wave rectifier and can be
switched in and out of circuit
as desired.

The meter we used is an ex-
disposals 0-10 ma. uncalibrated
type which can be calibrated
to suit your own requirements.
With one side of the output
transformer earthed, the con-
nections to the 10,000-ohm
wire-wound rheostat are sim-
plified. This rheostat can be

Australasian Radio World, December, 1949.



placed in series with the 10,000
ohm carbon resistor as a level
adjustment.

The phones are also con-
nected across the secondary of
the transformer through a
10,000 ohm carbory resistor.
This eliminates the need for
a gain control on the phones
and keeps the power fed to
them at a reasonable level. We
used a pair of low-impedance
phones as monitors. The large
resistance across the output

does not have any obvious
loading effect and there is no
decrease in output when the
phones are plugged in.

CONSTRUCTIONAL

The amplifier is built on a
17in. X 10in. aluminium chassis,
to fit a standard rack.

The front panel is also alu-
minium, and is 19in. x 11ixn.
The gain and tone controis are
all located along the bottom of
the panel. Immediately above
the individual input gain con-
trols are the switches and
pilot lights for same.

In the same line as the
switches is the phones jack,
level meter adjustment and
meter adjustment and meter
switch. Two nickel-plated
handles are added for appear-
ance and easy carrying. The
panel is braced to the chassis
by a pair of brackets removed
from an old “108.” The lever
switches project about 3iin.
back from the panel, so the
chassis is consequently a bit
larger than usual. The input
jacks are along the back of the
chassis.

In the extreme corner of the
chassis are the mike jacks, then
the pick-up jacks. The 600
ohm line-to-grid transformer
is placed on top in the rear
right-hand corner. Next to

S e e e e T e e e e e e e e e e T

PARTS LIST

1-Chassis. 17in. x 10in. x 3in.
1-Output transformer. (See
text.)
1-0-10 ma. moving coil meter.
4-Double-pole-double - throw
level switches.
2-Pilot Lights (green).
8-Knobs.
2-Pilot lights (red).
2-Nickel - plated.
handles.
4-Open-circuit jacks.
1-Closed-circuit phone jack.
1-Single-pole - single - throw
1-Panel, 19in. x ilin.
1-Input Transformer.
ohm line-to-grid.
2-Small brackets.
VALVES
1-6SN7-GT, 1-6C5, 1-6W7-G
(or 6J7-G, 6AC7, etc.), 2-6J7-
G, 1-807.

cabinet

600

SOCKETS
5-Octal 2 5-pin, 2 4-pin.
SUNDRIES
..1-Full-wave meter rectifier.
Shielded wire, hook-up wire,
anchor strips, nuts, bolts,
power leads, etc.

RESISTORS

1-5. meg.,, 1-15 meg., 4-5
meg., 1-4 meg., 4-.25 meg., -
.2 meg, 1-.15 meg. 3-.1 meg.,
1-20,000 ohm, 1-15,000 onm, 2-
10,000 ohm, 2-5,000 ohm, 4-
2,000 ohm,. 1-100. ohm,. 1-50
ohm, 1-3,000 ohm W.W., 1-175
ohm W.W., 6-.5 meg. potentio-
meters, 1-25,000 ohm potentio-
meters

CONDENSERS
..2-.8 mfd. 525 P.V. electro-
Iytics.
5- 10 mfd. 40 P.V. electro-
lytics.

1-. 5 mfd. tubular.
4-. 1 mfd. tubular.
3-. 05 mfd. tubular.
1-. 02 mfd. tubular.
1-. 01 mfd. tubular.
2-. 006 mfd. mica.
1-. 005 mfd. mica.
1-.750 mmf. mica.
1-.50 mmf. mica.

e e e e e e e e

the transformer is the 6SN7-
GT. microphone pre-amplifier.

In the centre of the chassis
are the parallel 6J7-G mixers.
This places them near the
gain controls on tha front
panel. The equalizer is directly
behind the master-gain con-
trol and the treble boost con-
trol, then beside the 6C5 is the
6W1-G. driver tube. The blank
hole beside the 6W7 is for a

phase-splitter and the other .

blank hole is for a second 807.
It is hoped to make the am-
plifier into a push-pull job at
at a later date.
The actual chassis does not
contain the power supply.

Australasian Radio World, December, 1949,

‘There was plenty of room to

have included it but we con-
sidered that we would have
less worry with hum and
placement of parts if the
power supply was built on a
small separate chassis. Our
power supply uses a 385-0-385,
100 ma. 6 volt, 4 amp-power
transformer. The filter nete
work uses a pair of 100 ma.
chokes with condenser input.
All filter condensers are 8 mfd
600 volt type.

The inputs are carried from
the rear of the chassis to the
gain controls on the front by
four lengths of shielded wire,

(Continued on page 50)
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Radio Accessories

Whether you wish to build a humble crystal set or
a multivalve all-wave radio—PRICE’S RADIO
must be your logical choice for the components.

Only the best brands are stocked, and full ranges in the following
makes, as well as many others, are always available:—

AMPLION — AEGIS — BRAMCO — COLLARC —

CALSTAN — EFCO — EDDYSTONE — EVEREADY —

FERGUSON — FERROCART — HENDERSON -- H.M.V.

IR.C. — MAGNAVOX — MULLARD — PALEC —

PHILIPS — Q PLUS — R.C.S. — RADIOTRON — ROLA
— SIMPLEX — TELCON — TECHNICO

MAIL ORDERS

You need not live in Sydney to take advantage of our comprehensive
radio stock. Mail your order and it will receive prompt attention. You
are fully protected with a money-back guarantee if not satisfied..

_ Spec Offer to Radio World Readers

GENEMOTOR

As used in American IFF

A precision 48-hour clockwork
movement that will accurately
time 1-minute intervals. Can
be adapted to many uses.
Brand new. In origi

ginal carton. 12/
Postage, 1/3.

equipment. 18 volts input, 450
volts at 100 mA output. Speed
4,000 rp.m. Can be easily
changed over for operation as
a motor on 240v. 25/
A.C. as new. o
Postage, 2/-.

PRICE’S RADIO

5 & 6 ANGEL PLACE, SYDNEY

Australasian Radio World, December, 1949.




IN SEARCH OF PLEASING TONE

Sets of Yesterday & Today

A further contribution to the controversy about
tonal quality comes from a versatile author who
has earned much fame for his articles on test equip-
ment, which have appeared in our columns in recent

EFORE criticising the
modern set it is neces-
sary to hear it at the

same time as an old-timer.
When all is said and done it
is purely a matter of relativity.
Even the old cracklers of the
horn speaker days sounded
quite good in their hey-day as
there was nothing else with

e e e '

By
H. M. WATSON,
89 Botling Street
Albert Park, South. Aus.

e e e

which to draw a comparison.
Reception from a crystal set
does not seem any better than
it did about 25 years ago, al-
though undoubtedly it is, if
only due to improvements at
the transmitter end. In spite
of all this, one has only to
listen to a set of the latter pre-
war years, along with a post-
war set, to realize that the
former is by far the most
pleasant to listen to. But why?

There- are so many factors
entering into radio design and
construction  that almost any
improvement in one direction
results in the introduction of
some disadvantage in soine
other direction. As one so-
called refinement is added, it
in turn requires another re-

months.

finement to counteract some
ill effect of the first, and so
it goes on. Wherever we stop,
there is still the last addition
requiring some correction. If
everything goes according to
plan this last disadvantage
may be lesser than the first;
on the other hand it may not.
In any case, why introduce

more trouble by adding un-
needed circuits? No radio com~
ponent is 100 per cent. perfect,
so tke less we use to obtain our
objective the greater the effi-
ciency.

It is the endless range of
combination of these subsidi-

(Continued on next page)

CATERING FOR THE

ENTHUSIAST IN N.Z.

A fine display of radio goods is shown in this photo of the
interior of S.0.S. Radio Ltd., 283 Queen St., Auckland. Man-
aging-Director Eckford is a keen supporter of Australasian

Radio World.
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TONE

(Continued)

ary circuits that is responsible
for one never being satisfied
with any one circuit, but al-
ways rebuilding it, adding this
and eliminating that, in search
for something better.

An increase of sensitivity by
the use of high-gain coils, etc.,
results in increased selectivity;
that is the band width is nar-
rowed down or in other words
side band cutting results.

This increased sensitivity
enables a set to reproduce a
weak signal from a distant
station and the increased sel-
ectivity cuts out stations on
adjacent channels. This is all

to the good for the small min-
ority of listeners, whose main
object is to listen to interstate
stations, and by so doing show
that they like distortion in
any case. The greater ma-
jority, who only listen to their
local programmes, have no
need for this high degree of
sensitivity, and the selectivity
that goes with it, as without
the sensitivity there would be
no stations audible on aad-
jacent channels to interfere;
sidebands would not be cut
and fidelity would not be im-
paired.

AV.C. is a good idea to iron
out fading on S.W. reception
or to stop the loud blast when
tuning through a strong local
to a distant station, but then

again, anyone who listens to
interstate broadcasts and its
accompanying noise would not
be unduly worried by a loud
blast here and there. In any
case, with less sensitivity
A V.C. is not required. It in-
troduces harmonic distortion
due to shunting of the diode
load resistor and in many
cases is responsible for noisy
volume control operation as it,
more or less, dictates the posi-
tion of the volume control in
the circuit.

Simple A.V.C. is not very sat-
isfactory if one is in search
of weak stations as the volume
is also suppressed on these
weak stations; delayed A.V.C.
overcomes this difficulty but
has the disadvantage of dif-

A modern-design unit featur-
ing Rola Speaker and remote
control mechanism! Simply
plug the lead into your set,
and then you have the choice
of operating the set alone .
or with the Extension Speak-
er by itself . . and both to-
gether if you want it!
Added to the finger-tip con-
venience of the confrol-box

is the smart plastic Speaker
Cabinet, a typical Aegis pro-
duct—acoustically correct; and,
finally, a selection of beawuti-
ful colourings . . . See this
latest Extension to the Aegis
range NOW . . .

Aegis Remote Control Switch
Box with lead and plus 42/6
Speaker Cabinet, with Rola 6”
Permag. Speaker fitted—

Black or Walnut. §5/9

Cream - - - - §8/-
Speaker Cabinet only
From 29/9

AEGIS MANUFACTURING CO. PTY. LTD.
208 Lit. Lonsdale Street . . . Melbourne

Distributors in Every State
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ferential distortion, that is
distortion just as the A.V.C.
commences to overcome the
delay voltage. Due to A.V.C.
the volume remains constant
even when the signal is
slightly detuned and one must
tune by the quality of repro-
duction rather than by volume.
Quite a number of people can-
not, or will not, tune their
sets in correctly, being content
to spin the pointer to some-~
what near the station and let
it rest there not seeming to

worry about the distortion
that results. When delayed
AV.C. is used a high noise

level is present when tuning
between stations due to A.V.C.
being applied only when a
station supplying a voltage
higher than that of the delay
is tuned. The manual vol-
ume control has to be ad-
vanced further with the A.V.C.
applied than if the set were
not equipped with A.V.C., hence
the high noise level between
stations where the set is most
sensitive. This, of course, can
be remedied by the use of
quieting systems, just as sta-
tions could be accurately tuned
by the use of a magic-eye or
other tuning indicator, but
then prevention is better than
cure. ]

Take the case of inverse
feedback. We build an ampli-
fier with a large output and
then feed portion of it back
in phase opposition to reduce
distortion and, with it, gain.
This is somewhat similar to
running a powerful engine
with the brake on. Isn’t it
better to start with less power
and distortion and let it run
free?

Beam power valves, notwith-
standing instrument readings
to the contrary, are g source
of distortion. It has been said
that a beam valve with nega-
tive feedback will have less
distortion than a triode for the

same output. Perhaps this
may be so with the triode flat
out and the beam tube just
cruising along with a reserve
of power. Who wants to work
the triode flat out? Another
point is that distortion figures
are measured across a resistive
load and not across the
speaker, in addition to which
no one will deny that triode
speaker impedences are by no
means as critical as those for
pentodes or tetrodes.

Instruments, whilst a neces-
sary evil, are not infallible and
have their limitations which
are governed by whatever they
are measuring at the time. If
this were not so, we could
measure A.V.C. voltages with
a low resistance voltmeter or
be sure that a valve would
work if our tester said so. An
instrument is one thing and a
speaker arnother, thercfore, how

can we judge the quality of
output from anything but the
speaker? 50-cycle hum can
be heard in the speaker be-
cause our eardrums will re-
spond to variations of this
frequency. Not so with our
eyes, however, to which the
meter needle would appear
stationary; if our eyes could
resound to this frequency we
would be able to see our elec-
tric lights going on and off
at g like rate. There is a time
lag of something like one-
tenth of onc second before the
eye responds to a change.
This is known as persistence
of vision and is made use of in
the projection of motion pic-
tures.

Multiple valves are another
doubtful advancement. In the
case of frequency converters

(Continued on next page)

Save Money with a . . . .

Subscription ! ’
Order Yours To-Day

sublished.

NAME

fTREET and NUMBER

SITY

Make sure you get every issue as soon as it Is
Place an order with your newsagent or
send direct to us for a subscription. RATES
WAL - 18/-
IT SAVES YOU MONEY! 24 issues . . . . - 30/-
IT SAVES YOU TIME! POST FREE
We guarantee that every subscriber has his copy ‘To N.Z. & Oversea
posted the same day it comes off the press. l
| 12 issues . . . . 18/«
* *
tnolosed please find remittance for 16/- in payment for an annual subscription to the
‘Australasian Radio World,” commencing with the Issue.
STATE
AUSTRALASIAN RADIO WORLD
Box 13, Mornington, Victoria
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(Continued)

there is the inter-action be-
tween the local oscillator anc
signal circuit in addition to a
fairly high level of randem
noise, while diode pentodes
give rise to residual volume
effects in some circuits.

The use of fixed padders,
which, unless bridge tested,
may be of doubtful value,
leave much to be desired, also
the dials calibrated with sta-
tion call signs make tracking
problems even more difficult.

Single control of aerial and
oscillator coil tuning elimin-
ates all hope of maintaining a
constant LF. all around the
dial. The trimmers are peaked

on the high and low frequency
ends of the dial where track-
ing is achieved, as it is also at
a cross-over point somewhere
between; at all intermediate
positions a tracking error oc-
curs which adds to the distor-
tion already created by the
sharply-peaked LF. transfor-
mers. A dual-wave receiver
only complicates matters in
this regard, as even if the
gang condenser plates were to
be perfectly shaped and bent
in such a way to achieve cor-
rect tracking on one band,
tracking would still be out on
the other.

Then there are the problems
of double spots, image fre-
quency, etc., which have ap-
peared with the introduction
of the superheterodyne.

Such terms as A.V.C. dual

wave, etc., are only names to
the average buyer of a radio
set who has seen and heard
them advertised so often that
he thinks a set is useless with-
out their inclusion. Perhaps
the most outstanding example
of this is the number of people
who buy dual wave sets and
listen only to local programmes,
A few may try the overseas
stations when they first pro-
cure the set, but quickly give
it away after one trial.

Thin plastic cabinets have
taken the place of wooden ones
for mantel receivers. Little
provision for baffling of the
speaker is made and the
speakers which are small and
reedy at the best, are often
mounted on the chassis and

(Continued on page 35)

A & R. ELECTRONIC EQUIPMENT CO. /¥

We manufacture a full range of Transformers and Reactors suitable for

The following are selected types available at Trade Prices:—
PT 1356—400/400v. 150Ma., 2.5v., 5a., 2x6.3v. 2a.,

5v., 3a.

PT 1380—450/450v. 200Ma., 2x6.3v. 2a., 5v., 3a.
PT 1400—425,565v. per side C.T., 250Ma., 2x2.5v.,
2.5a, 2x6.3v., 3a., 5v., 3a.

OT 776 —4000/500 ohms for a single 807 tetrode

to line.

OT 780 —3000, 5000/500 ohms for p.p. 2A.3s. to

line.

‘OT 785 —10,000/500 ohms for p.p. 6V6G’s to line.
OT 795 —5,000/500, 250, 167, 125 ohms p.p. 807s.

CLA. to line.

Please write for illustrated catalogue listing our full range.

A & R Electronic Equipment Co.

1 LITTLE GREY STREET, ST. KILDA, MELBOURNE, VICTO RIA.
Wholesale Distributors:—

R. H. CUNNINGHAM & CO.,
62 Stanhope St., Malvern, S.E.5. (

Trade Sales:—
Wm. WILLIS & CO., 428 Bourke St., Melbourne

(MU 2426).

J. H. MAGRATH & CO., 208 Lt. Lonsdale St.,

Melbourne (Central 3688).
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Amplifier and Power Supply Equipment.

Z 962—“Swinging” Choke 20/200 Ma. DC, 100
ohms, 1,000 v. DC working.

Z 983—“Swinging”
ohms, 1,000 v. DC working.

Z 986—15h. max. 10h. 300 Ma. DC, 60 ohms, 1,900
v. DC working.

(UY 6274).

OT 750 —500/12.5, 8, 3.7, 2.3 ohm, 15 watts, line
to V.C.

Z1012—35h. max. 20h. 100 Ma. DC, 430 ochms, 1,000
v. DC working.

Z 956—30h. max. 20h. 200 Ma, DC, 160 ohms, 1,000
v. DC working. |

Choke 30/300 Ma. DC, %

PTY.
LTD.

PHONE: LA 3657
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HOME RECORDING

Make Your Own Records

In response to numerous requests, here is the first
of a number of articles dealing with the art of cut-
ting your own gramophone records.

VER since the day
Edison shouted into a
horn on the first phono-

graph, recordings have been a
source of continual joy and
happiness to the world. Since
that far-off day, many and
vast improvements have been
made in the field of recording
the spoken word on disc and
cylinder.

The old acoustic recordings
of twenty years ago are looked
upon with great amusement
to-day. Neverthelesd, during
that era, in the days when the
performers gathered around a
funnel-like contraption and
shouted at the top of their
voices, these cylindrical music
boxes were regarded as a
luxury. To-day most homes
possess a radiogram or turn-
table and pick-up, the pur-
chase price of which is only
a small fraction of the cost of
first counterparts.

The method of impressing
the sound waves upon th-
blank disc has advanced wuc-
yond sight since the evolution
of the electronic amplifier.
The day when the performers
had to shout have been sup-
planted by the present system,
whereby the merest whisper
may be recorded as easily as
a brass band.

Originally, the art of mak-
ing the record was something
that had never ventured be-
yond the laboratories. It was
regarded as an involved
science, as indeed it was. The
greatest difficulty was the

By
JOHN McLEAN BENNETT

e e

search for a suitable material
upon which to make the re-
cording. Wax seemed to be
the only practicable recording
base wupon whech high-
fidelity recordings could be
made. The expense was con-
siderable and the process com-
plicated. The discs made in
the wax compound were only

of very short playing and
wearing quality, and unless
hardened by an expensive

process, were not at all a prac-
ticable business. The wax discs
were cast in massive, thick
platters. These were hard to
store and handle and generally
became damaged in a short
time.

Many substitutes were tried!
but none of the attempts.
proved successful and the
quality of the recording was.
nothing to compare with the:
wax types. Admittedly, the
pre-grooved aluminium and
plastic discs were far more
practical, but the public was.
not prepared to tolerate the:
loss in fidelity.

Like all things in life the
problem eventually had a sol-
ution worked out for it, and.
the so-called “acetate” disc:
made its appearance. The ac-
etate disc opened up unlimited
fields, as the reproduced
sound was of a quality far
surpassing the wax. The wax
has almost been replaced by
the acetate.

The acetate disc takes the-
form of a thin circle of light.

(Continued on next page)
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RECORDING
(Continued)
metal, such as aluminium,

covered with a thin film of
acetate-lacquer. This lacquer
is the acetate which has the
grooves cut in it and carries
the modulation or sound.

Strictly, the term recording
should only be applied to an
instantaneous recording, ie.,
an acetate, the instantaneous
recording is one that can be
played back as soon as it is
cut.

The disc that you buy from
the shops as a record, in
the strict sense of the word, is
not a record. A record, in the
language of the sound engi-
neer, is an instantaneous disc
of the acetate variety. What is
called a record by the general
public is actually a processed
copy of a record. This pro-
cessed copy is termed a press-
ing.

The processing of a record
to enable pressings to be made
is long and complicated. The
master record is cut, then it is
silvered or graphited and elec-
troplated. From the electro-
plating process the stamping
matrices are made. These
stampers are placed in the
presses and are forced into
soft, heated plastic to make
the processed vinylites or shel-
laced pressings which you pur-
chase from dealers.

The instantaneous disc dif-
fers from the processed type
in that the instantaneous disc
is a direct procedure, direct
from cutting-turntable to
play-back turntable, whereas
the processed disc undergoes
many phases before it emer-
ges as the finished product.

The quality of reproduction
from a well-recorded acetate
can be far superior to that
from the commercial pressing.

Page Sixteen

Today the hobby of home
recording is within the reach
of most persons. It is not a
cheap hobby, but offers an un-
ending source of enjoyment.
There is nothing that can quite
compare with the thrill of
playing back recordings that
you have made at your par-
ties, dances, or the memorable
occasions. You can collect
them now and, perhaps, keep
them for years, but there is
always the feeling that they
are there whenever you wanf,
them.

Today, radio stations use ac-
etate discs to record their out-
standing programme features,
special features of presenta-
tion, parts of speeches, and
every day they find some new
application for their equip-
meot. :

The prices of recording gear
range from about £50 to £500.

The small jobs do not cut a
disc with anything like the
accuracy of the larger and
more expensive layouts. Never-
theless, with a well-built, small
recorder many outstanding
discs have been cut and in
some cases the quality of the
recording has been exceptional.

To start in the hobby really
requires quite a long and im-

Fg2

Fuve Torntabre
————

Deive 5,: tems.

pressive list of equipment, set
out beneath you will find a list
of most, if not all you will need
to start out. It is advisable to
think twice before you actually
start buying your equipment. As
was said Defore, the hobby is
not a cheap one. You may pur-
chase a good deal of material
and then decide not to go on.
This will prove to be expensive
in the long run, so think now
and not later.

These are the almost basic
essentials for the beginner.
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RECORDING—THE COST

Item

12in. Recording Turntable (rim drive preferable)
Induction-type drive motor .... ... ...

Traversing gear lead screw and drlve
lines/ineh) . A

Drive belt for turntable
Cutting head .

Steel cutting styh (2 or 3)

Sapphire cutting stylus

Amplifier with microphone and plck—up
(10=I50watt), ... 5. wn o “
Playback turntable and pick-up (preferably 12in.)
At least one good microphone

Approx. Cost
£10 10 0
8 0 0
(100 - 120

12

fac)

o

ct

(=]

1)

o
CcC I o0ouU O
(== = - = = B =]

inputs

£15366:1 25
£10
£6 to 20 0 ©
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o o
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f,‘gure 1-

You could do without the sap-
phire cutter at the outset, but
sooner or later you will need
it. You can see that, as we
said, the prices are quite high
and well worth consideration
before taking the plunge.

There are some commerci-
ally-produced units incorpor-
ating the motor, turntable,
traversing gear, cutting head
and mounting board. Two of
these units that we know of
are manufactured in Austra-
lia. Imported gear is out of
the question now, especially
American equipment.

Of the Australian products,
one uses a traversing gear of
the overhead type, the other
uses a screw beneath °the
mounting board. The travers-
ing gear is the screw and drive
mechanism which carries the
cutting head in a slow spiral
movement towards the centre
of the disc. This is done by
using a threaded rod which is
rotated either from the centre
or the rim of the turntable.
Travelling along this lead
screw ,as it is called, is a type
of nut, which is attached to
the mounting that holds the
cutting head.

This seems an appropriate
time to introduce the reader to
some of the terms commonly
used in recording. Most of
the words and expressions are
derived from the proper names

and are used only as slang,
anyway it is just as well to get
to know them.

AMPLITUDE. The height of a
sound wave measured from
the base line (zero) vertic-
ally to the crest of the same
wave (positive peak).

AUDIBLE RANGE OF SOUND.
Those frequencies audible to
the human ear. From about
16 c.p.s. to 20,000 c.p.s.

BACKGROUND NOISE. Extra-
neous noises. sound effects,
any noise or sound which is
audible behind the main
subject of the recording.

BALANCE. The respective
levels of high and low fre-
quencies in reproduction.

BASS NOTES. Low frequency
musical notes (low pitch).

BASSY. Reproduction in
which low notes predomi-
nate.

BOUNCING HEAD. When cut-
ting on uneven or bent discs,
the cutting head tends to
bounce up and down. This
can also be traced to poor
suspension of the head where:
the spindle may be loose.

CARRIAGE. The section of

the overhead mechanism
that carries the -cutting
head.

CHATTER. The cutting stylus
sometimes tends to vibrate or
chatter while it is cutting.

CHIPS. The thread of lacquer

that is removed as the

groove is cut. Sometimes

called the thread.
COUNTERWEIGHT. The

weight placed on the back
of some pick-ups and cutters
to reduce the pressure omn
the surface of the disc.

(Continued on next page)
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RECORDING

(Continued)

«CUT. To cut a groove in the
disc. The cut is the groove.

«CUTTER. Shortened name
for the cutting head.

«CUTTING ANGLE. The angle
between the vertical face of
the cutting stylus and the
surface of the disc, measured
in degress. Should be a
right-angle (90 degrees).

«CUTTING HEAD. The piece
of equipment which converts
the electrical impulses from
the amplifier into mechani-
cal movement of the cutting
stylus, which, in turn, makes
the groove and puts the
sound on the disc.

CUTTING OVER. One groove
cutting over the space be-
tween the grooves into an-
other groove. This is caused
by overmodulating; feeding
too much power into the
cutting head.

<CUTTING THROUGH. Cutting
through the lacquer coating
to the base of the recording,
thus ruining the stylus.

Caused by having the cutter
set too deep.

by not asking for others.

1944 — February, March, April, May, June, July.
1945 — May, June, July, August, September, October, December.
1946 — February, April, June, July, August, Sept., Oct., Nov.,

Dec.

%

%

4

%8

%

4

74

4

%

%

3 1940 — Only November.
1943 — Only December.

Please send your remittance in |id. stamps or postal notes.
dress : Australasian Radio World, Box 13, Mornington, Vic.

1947 and 1948—All issues, except September 1948.
PLEASE NOTE: SEPTEMBER, 1948, NOW OUT OF STOCK :
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BACK NUMBERS AVAILABLE.

All previous special offers having now been cancelled, back numbers
are available at 1/- each, post free, or 10/- per dozen.
following numbers are available, so please save your time and ours
If you particularly want issues which are
not in stock, we suggest that you use the Bargain Corner.

DEAD ROOM. A room which
has been sound-proofed so
as to absorb most of the
sound. The walls, ceiling,
and floor may be covered
with sound absorbent ma-
terial thus preventing echo
and reflection of the sound.

DEPTH OF CUT. The depth
to which the cutting stylus
cuts the groove in the lac-
quer on the recording disc.

DIG-IN-ANGLE. The angle at
which the stylus is digging
into the oncoming surface
of the disc.

DISC. Short for recording
disc.

DRAG-ANGLE. The state of
affairs that exists when the
stylus is dragging along the
surface of the disc (opposite
to dig-in-angle).

DRIVE HOLES. Three holes
equally spaced around the
corner of the disc to engage
a drive-pin on the turntable
to prevent the disc from slip-
ping while it is being re-
corded.

DRIVE PIN. The small metal
“pin” on the turntable to
prevent the disc from slip-
ping by fitting into a drive
hole on the disec.

Only the

Ad-
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DRIVE PULLEY. The pulley
used to give the required
speed reduction in rim-
driven turntables.

DRY CUT. A poor cut pro-

. duced by a bad stylus or the

wrong cutting angle. Re-
cognised by the chips being
brittle and dry.
DUBBING. An expression
meaning to re-record from
another recording. A “dub-
bing” is a re-recorded copy
of another recording.

ECHO. The “ghost voice” or
echo heard on some record-
ings, caused by overmodula-
tion or cutting too deep.

EQUALIZER. An electronic
system used to vary the
tonal range of an amplifier.
Controls the frequency re-
sponse.

FADER. A volume control.

FIBRE NEEDLE. A play-back
needle made from fibre.
Used on commercial pres-
sings to reduce needle
scratch, due to its inability
to reproduce the high fre-
quencies. Should never be
used on acetate instantan-
eous recordings.

FLUTTER. A high-speed wow

caused by faulty drive
ngechanism or turntable
drive.

“GHOSTS.” The somewhat

phantom voices often heard
on recordings. See echo.

GLASS BASE DISC. A high-
quality disc, used mainly for
commercial “masters.”

GREY CUT. See dry cut.

GROOVE. The spiral track
cut by the stylus in the
coating of the disc.

HEAD. Short for
head.

IDLER WHEEL. A small rub-
ber roller used to transmit
power from the motor to the
shaft of the turntable, in
rim-driven types.

INCLUDED ANGLE. The angle
included between the sides of

cutting
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the cutting face of the
stylus.
INSTANTANEOUS RECORD-

ING. One that can be played
back immediately after it
has been cut, without the
processing that accompanies
the manufacture of com-
mercial pressings.

LACQUER. The coating on
the surface of recording
discs of the instantaneous
type.

LAND. The blank, uncut space
between the grooves on a
recording.

LEAD SCREW. The accurate
screw that feeds the cutter
across the disc while record-
ing. It is operated from the
turntable drive mechanism.

LEVEL (of sound). The vol-
ume of the sound.

LINERS PER INCH. The num-
ber of grooves per inch on
the recording.

LINES. Grooves.

LINEAR VELOCITY. The speed
at which g groove on the
record passes a given point.

LIVE ROOM. One in which
no provision has been made
to absorb sound and thus
prevent reflection and echos.
A room that had not been
sound-proofed.

LOWS. Notes of low musical
pitch. Bass notes.

MARKER GROOVE. A groove
cut to mark the end of a
recording.

MODULATION. The sound
which causes the cutting
stylus to vibrate and thus
make the wavy lines on the
record. The amount of
modulation on the disc de-
termines just how wavy the
lines will be. The ampli-
tude (volume) of the modu-
lation can be controlled by
altering the power output of
the amplifier.

MONITORING. Manually al-
tering the level of the
sound during recording. List-

#a" e e e e e e e

NEXT MONTH’S ISSUE:—

-

The finest technical article you've ever seen,

covering

every detail of a V.T.V.M.-type multimeter, with twenty illus-

{rations.

Other features include a four-valve maniel model

i

a t.r.f. tuner for the Quality-amplifier.

'ORDER YOUR COPY NOW!
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ening to the output to com-
pensate for different charac-
teristics of different artists.

OVERCUTTING. See cutting
over.

OVERLOADING. Feeding to
more power than the cutter
or speaker can handle with-
out distortion.

OVERMODULATION. Too
much volume or modulation.

PEAK. A high point of vol-
ume or a response to certain
frequencies. ;

PRESSING. Another name
for a phonograph record.

PROCESSING. An involved
method by which common
phonograph records are
made. The term is used to
cover the whole process.

RECORDING. The conversion
of sound waves into physical
state by a mechanical
method.

RECORDING BLANK. An un-
cut or blank disc used for
recording purposes.

SAPPHIRE. A short term ap-
plied to a sapphire-tipped
play-back or cutting stylus.

SCRATCH. Surface noise.

SET SCREW. The screw that
holds the stylus in the cut-
ter or play-back pick-up.

SHADOW GRAPHING. A pro-
cess in which needles are
highly magnified, and their
shadow thrown onto a
screen where it can be min-
utely examined to show up
any imperfections.
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SHANK. The portion of a
needle which fits into the
clamp and is held by a set.
SCrew.

SHELLAC. The main ingredi-

ent in pressings. Thus
Shellac Pressing.
SPOKES. A pattern formed

on discs, radiating from the
centre.

STELLITE. A tungsten alloy
used as a tip for styli. A
“stellite” is a stellite-tipped
cutting stylus.

STROBOSCOPE. A card or
metal disc on which is
printed a number of lines,
radiating from the centre,
which, when viewed under
alternating current, gives an
accurate indication of speed.

STYLI. Plural of stylus.

STYLUS. A small cutting tool
similar to a lathe tool, used
to cut the grooves in a re-
cording blank. It is usually
made from steel, stellite or
sapphire.

SURFACE NOIiSE. A high-fre-
quency noise (needle scratch
caused by the uneven nature
of the bottom of the groove.
Always found on pressings
because of the material from
which the disc is made.
Should not be troublesome
on a properly cut acetate.

TAKE. To make a recording.

THREAD. The material that
is removed as the groove is
cut. See chips.

(Continued on next page)
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RECORDING

(Continued)

“TINNY.” Reproduction that
is lacking in lows.

TRACKING. The pick-up
track perfectly with the
grooves in g recording, i.e.,
follow them without jump-
ing out.

TRANSCRIPTION. A high-
quality commercial vinylite
pressing or instantaneous re-

cording, used by broadcasting
stations for recorded pro-
grammes.

TUNER. The radio frequency
section of a receiver, often
used in conjunction with an
amplifier. If of the super-
heterodyne type, may con-
sist of the R.F., converter
and LF. stages. If of the
TRVF. type, it is usually of
higher quality, and does not
have an LF. stage.

TURNTABLE. The circular,
flat table which revolves and
turns the record with it.

UNDERCUTTING. A groove
that is cut too shallow or
without sufficient modula-
tion.

TUNMODULATED GROOVE. A
groove that has been cut
without any sound being fed
to the cutter. A silent groove.

VIBRATION. The cause of
patterns on recordings, can
usually be traced to poor
suspension of the drive motor
or other mechanical faults
in the recorder.

VINYLITE. Short for vinyl
resin pressing.

VINYL RESIN. A soff plastic
material used for the pro-
duction of pressings. TUsed
for transcriptions where low

surface-noise is more im-
portant than long life.
WALLS. The sides of the
groove.

“WOW.” A change in the

speed of the turntable.
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Causes the reproduced sound
to make a sound something
like wowowowo——.

This list of terms may seem
long, but although some of
them are not often used, you
may come up against them.

EQUIPMENT AVAILABLE

Having overcome the diffi-
culty of the language, we move
on to the more technical side
of recording.

In Australia, recorders are
not made in a wide range of
complete factory built types.
One or two firms turn out the
complete article, but on the
whole, they are of the studio
or professional variety.

This places them in a high-
price region, generally outside
the reach of the home record-
ist. However, several firms
manufacture all the parts sep-
arately, thus giving the re-
cordist a chance to construct
his own gear.

Byer Industries and Royce
Recording make the greater
part of the Australian equip-
ment.

In buying your gear, especi-
ally the mechanical part of
of it, there are some points
that are well worth watching.

Firstly, you must decide just
what you want from your re-
corder. Are you going to re-
cord on discs greater than 12
inch in diameter? Are you
going to record at the normal
commercial speed of 78 r.p.m.,
or at 33 1-3 only, or at both
78 and 33 1-3 r.p.m.? All
these things are of major im-
portance. Being able to cut
discs at 33 1-3 and 78 r.p.m.
is a decided advantage, as is
the ability to cut discs up to
16in. in diameter. Neverthe-
less, the expense of a 16in.
turntable is sheer waste of
money if you are only to cut
discs up to 12in. in diameter.
The two-speed turntable does
not add a great deal to the

cost, as in nine cases out of
ten, it means a small change
in the type of drive pulley
used.

The only practicable type of
feed mechanism for use by the
home-constructor is the over-
head-lead-screw type. There
is a commercially-made job
with the feed beneath the
turntable bed. To get the best
results from a home-made
type, similar to this, requires
a deal of skill in mechanical
engineering. Then with the
feed mechanism arises the
question of the number of
lines-per-inch. The optimum
number for use by the home
recordist is about 100 to 110
lines-per-inch.

RECORDING SPEEDS

Recording speeds are a point
worth pondering on ’til you are
quite satisfied that you know
what you want.

Discs can be cut at 78 r.p.m.
on diameters from 6in. to 12in.
Recording on 16in. dises is not
practicable at 78 r.p.m. Re-
cording at 33 1-3 r,p.m. is used
where the length of playing
time is the prime considera-
tion.

.Recording at 33 1-3 r.p.m. is
not satisfactory at diameters
of less than 8in. The linear
velocity of the grooves drops
to such a low figure at this
speed that reproruction be-
comes bassy and hard to liste
to. t

Fig. 1 sets out the respective
playing times for different
diameters at both 78 and 33
1-3 r.p.m.

When you have decided on
the speed and diameter you
are to use, the next point for
discussion is the method of
drive for the turntable, that
will best suit your individual
requirements.

You have five popular meth-

(Continued on page 34)
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FOR QUALITY ENTHUSIASTS

Direct-Coupled Versatile

Interest still runs high in direct-coupled circuits,
and there seems to be an unlimited demand for
various arrangements for different types of valves.

N the October issue we gave
plans for the construction
of an amplifier which lent

itself to experimentation.

We have since been playing
around with this amplifier with
a view to giving a direct-
coupled version. We have been
lucky enough to come across
a combination of standard

value resistors which works
out well. Some direct-coupled
circuits call for odd values ot
resistors which are not easy to
obtain, or have to be made up
from series or parallel com-
binations. But with a 6SQTGT
for the first valve and an 807
or 6A3 for the final, we found
a nice balance of voltages with
standard resistors as shown in
the circuit herewith.

It will be noticed that the
plate feed is taken from a volt-
age divider across from high
tension to the top of the main
bias resistor of 2,500 ohms.
This main bias resistor can be
a heavy-duty wire-wound re~
sistor of 20 watt rating, or it
can be the field coil of an
electro-dynamic speaker.

A voltmeter across this re-
sistor is the best check of cor-
rect voltage distribution. With
a 6A3 output valve, the voltage
across the resistor should be
about 150 volts. This seems
that -the effective plate volt-
age on the 6A3 is 250 volts, if
the total high tension supply
works out at about 400 volts,
as it should if you have a 385
volt transformer, but running

at the lower normal current
drain of 60 milliamps.

This direct-coupled amplifier
is capable of giving most ac-
ceptable reproduction at re-
asonable volume levels, but its
maximum power output rates
at only about 3 watts. With a
good output transformer, with
2,500 ohm load, and an effi-
cient speaker, such as the Rola
“p-12,” this amount of power
gives a fairly solid output in
the average room.

The same set-up works out
for an 807 as a triode, too, but
the maximum power output is
quite a bit lower than with the
6A3. With the 807 as a triode,
the checking voltage across the
main bias resistor will be
about 125 volts, leaving aboutv
280 volts for the plate of the

807, measured across from its
plate to cathode.

Some idea of the versatility
of the arrangement can be
gleaned from the fact that it
is also possible to use this same
set-up, but with the 807 as a
pentode.

The voltage across the main
bias resistor goes up to a shade
over 150 volts, leaving about
250 effective plate and screen
voltage for the 807. With this
arrangement the power output
goes up quite a bit, but the
quality of reproduction is not
So clean.

There is no doubt that ex-~
periments with direct-coupling
are always interesting and we
have no hesitation in recom-
mending all builders of the
“Versatile” to carry out some
of the above experiments.

65Q7 GT A3
$
$25
'S 3 Q
Ve \ &
= v -
o ol
§‘_‘L 8/s125
(= Si
DIRECT COUPLED SET-UP = 400v.
Jov VERSATILE AMPLIFIER .
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NEW—OUR SERVICE SECTION.

The Astor Models G.R. & G.R.P.

Introducing a new feature, here are the service

details of a popular commercial receiver with some

rather unusual specifications. If sufficient interest

is displayed in this section, it is hoped to extend it
to cover all popular commercial receivers.

The Astor models GR and
GRP are somewhat different
from the usual run of super-
hets, as they are t.r.f. models
with a unique reflexing ar-
rangement. The difference
between the two models is only
that the GR is for normal 200-
250 volt 50-cycle power supply,
whilst the GRP is for the 40-
cycle power supply found in
West Australia.

General Description

The Models GR and GRP
are three tube reflexed TRF
Receivers having a sensitivity
of 1000 microvolts for an out-
put of 50 milliwatts with a
load impedance of 5000 ohms.

The circuit consists of tuned
aerial and RF stages with a

i ="

=
oS

VALVE PLACEMENT DIAGRAM MODEL GR
s68/27

6X5GT,

VALVE PLACEMENT DIAGRAM MODEL GRP
374/279
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type 6G8G tube for diode de-
tection, RF' and audio amplifi-
cation. The rectified audio
voltage from the diode is fed
via the condenser (circuit No.
4) to the control grid of the
pentode section providing re-
flexed operation, The output
from the reflexed stage is re-
sistance capacity coupled to a
type 6V6GT/G beam power
output amplifier tube.

Volume is controlled by vary-
ing the bias on the control
grid of the variable Mu RF
amplifier tube.

Bias is obtained fror both
tubes from the back bias net-
work in the high tension nega-
tive line.

The high tension filter cir-
cuit consists of two electro-
lytic condensers and a 5K ohm
resistor, circuit Nos. 10, 11 and
23. High tension voltage is
supplied from a type 5Y3GT/G
full wave rectifier for the
model GR and a type 6X5GT/G
rectifier for the Model GRP. A
different power transformer is
required for each type rectifier
tube. ,

Alignment Instructions

For proper alignment the
dummy antenna used should
be simply a 40 mmfd. con-
denser. This is not connected
in the usual way, but instead
the 17ft. aerial (which is re-
commended as opfimum) is
bundled up into a tnree-inch
hank. The dummy antenna is

then connected to the aerial
lead about two inches from
where it enters the chassis, by
the simple expedient of insert-
ing a pin through the aerial
insulation.

First step in the alignment
process is to set the dial cor-
rectly, by setting the pointer
at the end-of-travel mark on
the dial calibration near the
550 Kc. marking. Set the tun-
ing condenser plates to the
fully meshed position and
tighten the dial pointer.

Then, with the dummy an-
tenna fitted as described
above, and with the signal
generator set at 1400, the dial
is swung over the special 1400
marking on the dial scale, and
the rf. and aerial trimmers
adjusted for maximum output.

Voltage Checking.

Voltages should be checked
with a meter having an inter-
nal resistance of 1,000 ohms
per volts, with scales for 0-10
and 0-250 volts d.c. and 0-10,
0-250 and 0-500 volts a.c. The
volume control is set for full
on. Heater voltages are meas-
ured across socket heater con-
tacts; tube voltages measured
from socket contacts to chas-
sis.

The 6G8G should have 6.3
a.c. on the heater, 50 d.c. on

(Continued on page 50)
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The N ew Name Of a Well-Tried Product

Super Quality

Follow the lead of
many Brand Line
Receiver Manufac-
turers and specify
“VEGA” Coils and§
LF. Transformers.
“VEGA” Coils and |
LF.s are Litz Wire
wound, and proper
use of Ferro-mag-
netic Iron Dust
Cores and pots,
specially designed
for the purpose,
plus Polystrene in-
sulation, makes
each “VEGA” pro-
duct—as the name
suggests — a very
bright star of the
first magnitude.
T h e refore, insist
on and demand
“ VEGA ” Radic
products for initial §
equipment, Home
construction and
Replacement pur-
poses.

new or rebuilt receiver,

Try “VEGA” components yourself, and be

convinced by results that you will use

“VEGA” Radio Products ultimately , , .
0 why not now? :

TELECOMPONENTS PTY. LTD.

= ASSOCIATED WITH —

CRANCH PRODUCTS & TRADING
CO.

17 BOND ST., SYDNEY
Phones BU 3879, BW 7746
Telegraphic Code: “CRANLAY,” SYDNEY
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ALL STAR
PERFORMERS

\

“VEGA” =

‘“VEGA” Coils and

f ; LF. Transformers
LF. TRANSEORMERS & COILS ~  jievessommes
e : by specialists to

give (and main-
tain) the highest
practical working
“Q” for standard
requirements and,
therefore, optimum
results. Also, where
required, a “Q” of
200, or more, may
be obtained.

All “VEGA” com-
ponents are com-
pletely “tropic
proof” and imper-
vious to climatic
changes.

RANGE
INCLUDES

LF. Transformers
Standard and
Miniature

Coils—Broadcasf
Standard and
Miniature

Coils—Short Wave
Standard and
Miniature

Coils—Dual Wave

Tuning Units, etec.

Typical installation of “VEGA” Coils and LF. Transformers—the heart of your

OBTAINABLE FROM ALL DISTRIBUTORS
If your regular supplier cannot fulfil your
requirements, drop us a line, mentioning
his name and address.

MAIL THIS TODAY

Please place my name on your mailing
list for free issues of “VEGA” Techi-
cal News and Data Sheets.

NAME ... nocannieamme

R/W9.
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Is There A Future For “Wired” Television

The recent experiment, in grammes, “wired” transmis-
Melbourne, with wired-tele- sion is advancing every day in
vision transmission of surgical all fields. Just whether gov-
operations has proved what an ernment authorities will even-
asset television can be to the tually have control of all
student, as well as being a “wired” television transmission
source of entertainment for remains to be seen.
the general public. Although It should be remembered
no licences seem to have been that the so-called television of
issued in Australia for the today is only “piped along

transmission of televised pro- wire” in a manner similar to

P e e e e e

LATEST LIST OF VALVE PRICES

Here is the new list of retail prices for “Preferred-list”
valves, as issued by the A. W. Valve Co., to be effective as
from November 21, 1949. All prices include excise, duty, or sales

tax, which is applicable.

Type Price Type Price Type Price
1A4-P 19/6 5U4G 18/3 6SNTGT 21/-
1A7-GT 21/3 5V4G 18/9 6SQTGT 17/3
1C4 19/6 5Y3GT 14/- 6UTG 18/~
1C6 19/6 B6AT 18/9 6V6GT 17/9
1CTG 19/6 6A8G 18/3 6X4 15/-
1D4 19/- 6ALS5 18/- 6X5GT 15/~
1D5GP 19/3 6ARTGT 18/9 19 19/6
1H4G 16/9 6AQ5 19/- 30 17/3
1H5GT 20/- 6AUG6 18/9 42 17/~
1H6G 16/6 6AV6 17/6 45 16/6
1J6G 16/9 6B6G 17/6 47 23/3
1K4 17/9 6B7 18/9 57 17/3
1K5G 11/3 6BTS 18/9 58 17/3
1K6 20/3 ggfg }g;g 75 17/3
1K7G 20/3  eppe 18/9 80 14/3
1L5G 18/3 6C6 18/6 83v 20/3
1M5G 19/6 6D6 18/6 807 15/3
1P5GT 20/9 6F6G 17/3 DH'76 18/6
1Q5GT 20/9 6G8G 18/9 KT61 17/9
1R5 19/- 6H6GT 15/3 KT91 23/~
1S5 19/~ 6J7G 18/9 U6 17/-
1T4 19/- 6J7G/1620 22/6 W76 18/6
2A5 17/9 6J8GA 21/9 X61M 21/6
354 19/- 6SATGT 19/~ XT76M 23/3
3V4 19/- 6SJTGT 18/9 Y61 18/6
5R4GY 26/~ 6SKT7GT 18/6 161 13/-
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that used in the “transmission”
of alternating current along
the power lines. The only dif-
ference being that the power
is A.C. of low frequency, and
the television is modulated
high-frequency. Take away
the wire, and you have no
“television.” The idea of
“wired” television is years old,
but during the years it has
been improved greatly, giving
bigger and clearer pictures.
Even when only “wired,” tele-
vision has its uses.

“HAM” MODULATOR

Recently there has appeared
on the market a 75-watt mod-
ulator. This unit features a
pair of 807’s in Class B zero
bias operating conditions and
the actual output transformer
will carry 1,000 volts max., at
150 ma. through the secondary
and 1,000 volts max. at 150 ma.
each side of the C.T., through
the primary. The modulation
transformer is versatile; it can

_be used with 807’s, 809’s, 830B’s,

etc. This makes the prospects
bright for those who wish to
purchase the transformer sep-
arately and build up thelr own
design.

The modulator can be pur-
chased as a whole, fully wired
and tested, with mic. preamp.
or 600 ohm line-to-grid trans-
former, or the Kkit may be
bought up at home or, alterna-
tively, each and any of the
components can be bought
separately. The unit contains
a negative peak clipper. A
spark gap on the output trans-
former is a safety valve in case
of no-load operation.

Full details of this modula-
tor were published in last
month’s issue.
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SOMETHING NEW'!

Our Technical Directory

This, our new, improved December issue, introduces to
You the latest section—the Technical Directory.

For many months people have been writing to us want-
ing to know where they can have this done, or where they
might be able to get that made for them.

It has long been our opinion that it would be of benefit
to the readers, the suppliers, and to us, if we could make
known the whereabouts of hard-to-get components and
where to have those special jobs done for you.

This is the idea behind this directory. If you have any
further suggestions as to what you want in the list, by all

means let us know.

It is intended to expand the list to

several pages, so that everything will be covered, thus

helping everyone along.

If you think you have something that will interest other
readers, send us the information and we will follow it up.

There is no alphabetical order in the directory at pre-
sent, but when things become a little more organized we
hope the list will be printed in alphabetical order.

e e e e e e e e e e e

HASSIS PUNCHING
Fast Mail Order Service.
COLLINS RADIO,
409 Lonsdale Street,
Melbourne, C.1.

RYSTALS.
For frequency conftrol or
filter applications.
Maxwell Howden,
15 Claremont Crescent,
Canterbury, E.7. Vic.

HOLESALE ONLY.

Trade supplies only from:
RADIO PARTS PTY. LTD,,
157 Elizabeth Street,
Melbourne, C.1.

ETER REPAIPS.

Send that damaged meter
to—
ZENITH RADIO Co. Pty. Ltd,,
131 Palmer Street, Sydney.
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AM GEAR.

Eddystone components, A.
and R. Transformers, Trans-
mission lines, etc.

J. H. Magrath & Co.,,
208 Little Collins Street,
Melbourne, C.1.

HI-FI EQUIPMENT.
Connoisseur pick-ups, mo-

tors and amplifiers, Goodman’s

speakers, baffles, microphones.

J. H. McGRATH & CO,,

203 Little Lonsdale Street,

Melbourne, C.1.

ROLA LOUDSPEAKER
REPAIRS.

Consult ROLA, Australia’s fore-

most manufacturer of Iloud-

speakers.

Rola Co. (Aust.) Pty. Ltd.,

The Boulevard, Richmond, Viec.

DDYSTONE COMPONENTS.
Trade: R. H. Cunningham
and Co., 62 Stanhope Street,
Malvern, S.E.5.

CABINETS MADE TO ORDER
Who can do this job? Let
AR.W. know if YOU can.

& R TRANSFORMERS.
Trade Supplies:

R. H. Cunningham & Co.,

62 Stanhope St., Malvern, S.E.5.

COMMANDER RECEIVERS.
Xtals and ham gear.

K. G. Allen, Bright Star Radio,

1839 Lower Malvern Road,

Glen Iris, S.E.6. Victoria.

URAL, ALUMINIUM, BRASS
George White & Co. Pty.
Ltd., 280 Post Office Place,
Melbourne, C.1.

ISPOSALS & HAM GEAR
Receivers, valves, etc.
HAM RADIO SUPPLIERS,
5a Melville Street,
Hawthorn, Victoria.

AIL ORDER SERVICE.
Your need—Our duty.
PRICE’S RADIO,
5 & 6 Angel Place, Sydney.

RANSFORMERS.

at THE Transformer Engi-
neers. Red Line Equipment

Pty. Ltd., 2 Coates Lane,
Melbourne, C.1.

PEAKER HORNS & FLARES.
All pressed metal work.
CLIFF & BUNTING Pty. Ltd,,

Charles Street,
North Coburg, Vie.
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OLYSTYRENE!
Rod and Sheet.
call—
L. G. WALLACE,
108 Chapel St., Windsor, S.1,,
Victoria.

Write or

LUEPRINTS.
To order, or from files:
R. J. Watson,
89 Botting St., Albert Park,
South Australia.

“MULLARD” VALVES AND
RECEIVERS.
Distributed by reliable retailers.
Mullard Australia Pty. Ltd.,
35 Clarence Street, Sydney.

EGA COILS.
Obtainable from dealers
everywhere. Technical data

direct from:
Cranch Products & Trading Co.
17 Bond Street, Sydney.

C S COILS & COMPONENTS
If your dealer cannot sup-
ply you, write direct to R.C.S.
Radio Pty. Ltd., 174 Canter-
bury Road, Canterbury, N.S.W.

OMMERCIAL RECEIVER
CIRCUITS.

Every serviceman should have
Australia’s  Official Service
Manual. £1 per volume, direct
from—
A. G. HULL,
Box 13, Mornington, Vic.

UTOMATIC RECORD
CHANGERS.

Available from all Stromberg-

Carlson Retailers.

MAKE YOUR OWN RADIO-
GRAM WITH A STROMBERG-
. CARLSON RECORD CHANGER.

“p ADIO & ELECTRICAL
MERCHANDISER,”

¥or Radio and Electrical Busi-

nesses. 12/- per annum.

Lodge subscriptions with—

A. G. HULL,

Box 13, Mornington, Vic.

EGIS TUNING UNITS AND
COILS.
Technical and Trade Inquiries:
AEGIS MANUFACTURING CO.
PTY. LTD., 208 Little Lonsdale
Street, Melbourne, C.1.

RIMAX TRANSFORMERS
Manufactured by—
Trimax Transformers,
Charles St., North Coburg, Vic.

TRANSFORMERS by FER-
GUSON.

Write for a list of suppliers

and send difficulties to—

Ferguson Transformers

Ltd., 12 McMahon Street,

Willoughby, N.S.W.

HO?

Who will manufacture
chassis to customers’ specifica-
tions? Let us know if YOU
are able to.

R S RECORDERS.

Blanks and other Record-
ists’ needs.
BYER INDUSTRIES PTY. LTD.
8 Dorcas Street,
South Melbourne, Vic.

COS MICROPHONES AND
PICK-UPS.
Amplion (Australasia) Pty.
Ltd., 36-4 0 Parramatta Road,
Camperdown, N.S.W.

Pty.

-

ARD TO GET HARDWARE.
Small Nuts, Bolts, Screws
and Hardware.
Thos. Warburton Pty. Ltd.,
384 Bourke St. ,Melbourne, C.1.

OUND SYSTEMS.

Fixed and Mobile Gear.
Major Radio and Electrical Co.,
189 Glenferrie Rd.,

Malvern, Vic.

OBILE PUBLIC ADDRESS
EQUIPMENT.
Radio and Electrical Supplies.
Oliver J. Nilsen & Co. Pty. Ltd.,
45-47 Bourke Street,
Melbourne, C.1.

LECTRICAL MOTORS.
Lobascher’s have single and
three-phase motors for all
purposes.
Lobascher’s Electric Motors,
337 Elizabeth St.,
Melbourne, C.1.

ECHNICAL BOOKS.
Subscriptions to overseas
magazines.
Technical Book & Magazine Co.
295 Swanston St.,
Melbourne. Central 3881.

RECORDING SUFPPLIES.

All gear and blanks.
Royce Recording Studios,
Box 5041Y, G.P.O., Melbourne.

P e e

NEXT MONTH’S ISSUE:—

Contains the circuit and full details of the latest type of
4-valve mantel model designed to use the new high-gain

valves.
eral use.

Available in kit form, but equally suitable for gen-

Also featured: A particularly fine article on the con-
struction of a V.T.V.M. multi-meter, tuner for the quality
amplifier, details of a long-wire antenna for amateur trans-
mission, and all our regular sections.

ORDER YOUR COPY NOW!

."a"-“-’-"-“-“.f’."a"-"a%%'-wm-%w-m“f-wm
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FOR TRANSMITTING

The “Clapp’ Oscillator

This small article should be
of great interest to all those
people who have had difficulty
in gefting the Clapp to
“tick.”

Today, by far the most pop-
ular home constructed V.F.O.
is the Series-tuned Colpitts, or
Clapp Oscillator.

The October issue of QST
has an interesting article on
the Clapp, under the heading
of “Tailoring the Series-Tuned
V.F.O. to Your Needs.” The
¢ircuit as used by WIRBK, in
QST, is reprinted herein.

The circuit uses a 6C4 as
the series-tuned Clapp, fol-
lowed by two 6F6 untuned iso-
lator stages. The fundamental
output frequency is in the3.5
me/s. band, and is sufficient
to drive anything requiring
about 5 ma. grid-drive.

The electrical side of the
construction presents no great
difficulties, but the mechanical
construction is where many
fall down and then are dis-
gusted with the results ob-
tained.

Absolute rigidity is essential
throughout the whole of the
unit. The slightest suggestion
of movement of the compon-
ents should be righted imme-
diately. All resistors, con-
densers, coils and wiring should
be terminated on resistor
strips wherever possible. Es-
pecially in the oscillator sec-
tion. Special care must be
taken with the filament leads
to the tubes. Normally, these
are run by either twisted pair
or one wire and the chassis as
common. In the series-tuned
oscillator it is advisable to run
the filament leads direct from
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the power input socket to the
tube, keeping them as short as
possible, with heavy-gauge,
tinned-copper wire. This helps
towards mechanical stability.

PRECAUTIONS

Other important features in
the construction of the Clapp
are:;—

(1) All earth connections
should be brought to the same
point on the chassis.

(2) Heavy, tinned-copper bus
bar should be used instead of
the usual hook-up wire. Power
leads and key leads should be
cabled.

(3) Most important of all,
the variable condenser for
tuning should have no “slop-
piness” in the bearings. The
double-bearing type being used
in preference to the single-
bearing type.

When this V.F.O. is built on
a substantial steel base, with
the oscillator section com-
pletely enclosed in a small
metal box on top of the chas-
sis, the frequency stability
proves to be all that is ex-
pected.

The oscillator section, al-
though it is not extremely
complicated, is the -critical
point of the whole unit. No
matter how well made the iso-
lator stages and power supply
may be, if the oscillator is un-
stable or erratic, then you may
as well not have the thing.

Special care should be taken
in the placing of comporents
and wiring in the oscillator.

In the original model, the
components are mounted on
a piece of sheet polystyrene.
This makes all the wiring, etc.
mechanically rigid. This sheet

is bolted to the top of the
small oscillator box. The 6C4
oscillator tube socket is also
mounted on this and the tube
plugs into it through a hole in
the top of the box itself. The
coil and band-set condenser
are mounted firmly on the
bottom of the box. The band-
set condenser being adjusted
by means of a screw driver,
through a hole in the side of
the oscillator housing. The
tuning condenser is mounted
on the front plate of the box,
along with the dial scale and
knob.

POWER SUPPLY

The unit, as originally con-
structed, contains the power
supply. This may or may not
suit your individual require-
requirements and the actual
chassis layout is also more or
less in your hands, apart from
the need for the oscillator to
be placed in its own com-
pletely shielded box.

The switch, S2, is used to set
the V.F.O. up on a received
signal, without actually plac~
ing the transmitter on the air.
This switch can be connected
in parallel with the remote-
control relay for singlee-switch
operation of the whole frans-
mitter and receiver. You will
note that this switch turns on
the high-tension for the oscil-
lator and the two wuntuned
stages and simultaneously
closes the cathode circuit of
the oscillator.

The key-jack hook-up may
cause some concern, as none
of the usual click filter net-
work appears across the Kkey.
The small usual .01 mfd. con~
denser usually found across
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the key in the Clapp circuit is
found to be unnecessary. No
clicks could be heard on a
_.aall broadcast receiver in the
same room, and reports indi-
cate that the keynote is quite
clean.

If the V.F.O. is keyed, the
key is inserted in the jack
built into the unit, if the fol-
lowing stage is keyed, the
closed circuit jack closes the
cathode as soon as the high
voltage is tuned on by either
S.2 or a remote switch or re-
lay.

Cathode-resistor bias is used
on both 6F6 tubes to limit the
current when the key is up,
keying the oscillator.

Underneath the V.F.O. is
also shielded, to minimize
effects caused by stray capacity,

ete.

R.F. output is taken via a
cozxial socket to the next
driven stage.

As for tailoring the V.F.O.
to your own requirements, first
consideration is the band or
bands in which you are going
to operate. Remembering that
the fundamental output is on
3.5 mc/s. The bands to which
you wish to double, quadruple
or what have you, largely de-
termine the capacity of the
band-spread condenser to be
used.

Those boys who use only a

] B e L,
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portion of any band will find
that they can have almost 180
degrees of band-spread over
perhaps only 50 to 100 ke. ©On
the other hand, you can have
180 degrees band-spread from
3.5 to 3.8 mc/s.

With only small relative
change in the oscillator fre-
quency, there is no need to re-
tune the buffer, final or an-
tenna. This is ideal for the

confirmed C.W. man who only
operates from about 7.00 to
7.10 mec/s. Nevertheless, the
tuning condenser, C.1, can be
about 15 to 90 or 100 pf. for

(Continued on page 33)

Output
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C; — 10-plate midget (see text).
C2 — 37-plate midget (see text).

C3 — 0.001-u4fd. silver mica.
C4 — 600-uufd. silver mica.
Cs — 100-uufd. silver mica.
Ce, Cs, Cio — 0.01-ufd. paper.

. €7 — 180-uufd. neg. temp. coef. mica (Erie).

Cs, Cy1 — 100-pufd. mica.

* Cig, Cja — 20-ufd. 350-volt electrolytic.
Rj, Rs — 0.1 megohm, 4 watt.

R3 — 820 ohms, 14 watt.
- Ra— 47,000 obms, !4 watt.
Ry, Rg — 220 ohms, }4 watt.

Q)
8 SY3GT

Lo Ry
1
G2 =€
I I :
= o VR-105

Fig. 1 — Circuit diagram of WIRBK’s VFO,

R7 — 10,000 ohwms, § watts, adjustable.

Li — 27 turns

No. 18, spaced diameter of wire on

134-inch diam. ribbed ceramic form (154 inches

long)

Ls — 16-hy. 50-ma. filter choke (Stancor C1003).
J1 — Closed-circuit jack.

J2 — Coaxial jack.

S2—D.

- RFC,;, RFC3 — 2.5-mbh. r.f. choke.
RFCz — 25-mih. r.f. choke.
51 — S.p.s.t. toggle switch.

.p.s.t. toggle switch.

Ty — 275-0-275 volts, 50 ma.; 5 volts, 2 amp.; 6.3 volts,
2.5 amp. (Thordarson T22R30).
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“HAM” SECTION

How To Get Started

Some notes for those who want to operate amateur transmitters.

“Aspirant” asks a few ques-
tions that have probably
puzzled quite a number of per-
sons over the last few years.

Q.1.—As rubber is an insu-

lator, how do radio waves pass
through the rubber insulation
on an aerial made from such
wire? :
A.l.: The radio waves don’t
actually pass through the rub-
ber; they are only induced in
the aerial. The waves passing
the aerial are like the ripples
you see on a pond when you
throw a stone into the water.
‘The radio waves leave the
transmitting aerial in this
manner and are radiated in all
directions. When they pass
your receiving aerial they in-
duce or generate a correspond-
ing alternating voltage in it.
This induction depends on the
magnetic properties of the
field as it builds up and col-
lapses and the insulation on
the wire cannot alter the path
of the waves. They will pass
through a vacuum even.

The radio frequency currents
in the air are like the magnetic
field in a power transformer,
in that they induce a voltage
path, although there is not
in any connection in their
actual electrical connection
between the two.

BOOKS TO STUDY

Q.2—He says that he is quite
aware that a licence is neces-
sary before he can operate a
transmitter, but he would like
to know what books are neces-
sary to study for the examina-
tion to get his “ticket.”
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A2.: Firstly, we will detail
the requirements the P.M.G’s.
Department sets down for the
amateur licence.

(1) - A knowledge of radio
telegraphy and radio telephony
as applied to amateur trans-
mission and reception.

(2) An elementary know-
ledge of electrical principles.

(3) A general knowledge of
the contents of the P.M.G.
Amateur Wireless Station Op-
erator’s Handbook.

(4) Be able to send correctly
and receive correctly by ear,
in morse code, at a speed of
fourteen (14) words per min-
ute, a message in plain lang-
uage (English), including fig-
ures.

These are the requirements
for the examination and it
means a bit of reasonably hard
study for some weeks before
you think of going for it. You
must get at least 70 per cent.
of the total marks allotted in
each subject.

MORSE CODE

The speed In morse code is
a matter of constant practice.
The theory in radio and elec-
trical principles can be learned
from the following books:

The Radio Amateurs Hand-

book (ARR.L..

Radio Handbook (Frank C.

Jones).

The Amateur Radio Hand-

book (R.S.G.B.).

Admiralty Handbook of

Wireless Telegraphy (1938),
Volume 1.

The P.M.G. Operator’s Hand-

book can be obtained from

the Wireless Branch in your
State.

BATTERY POWER

Q.3.—Now we are getting on
to the practical side of ama-
teur transmission. Can a
transmitter be operated eco-
nomically from dry batteries;
are these batteries of the
usual 45-volt type and how
many batteries would approxi-
mately be needed?

A3.: The problem of battery
operation is large and varied,
but under some circumstances
battery operation is possible.
Most transmitters have a large
current consumption, so bat-
tery operation is mostly out of
the question, at least from dry
batteries. Often small, low-
power-portable equipment is
supplied from dry batteries.
Economical operation from
dry batteries is almost impos-
sible, except where current
drain is low. Small portable
transmitters run from dry bat-
teries use about 90 to 135 volts
from the miniature 45-volt
types. They are expensive
and heavy; where possible dry
battery operation is to be
avoided. To run a large trans-
mitter requires a voltage of
about 300 to 400 volts. To ob-
tain this voltage a consider-
able number of 45-volt bat-
teries would be needed and the
expense would break anyone in
next to no time. The current
drain of a fifty-watt trans-
mitter running on about 400
volts is approximately 130 ma.
This drain from dry batteries
would run them flat in an ex-
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tremely short time. You can
see then, that dry battery op-
eration ef a transmitter is just
about out of the question.
They may be run from vibrator
supplies or genemotors which,
in turn, run from 6 or 12-volt
accumulators.
THE COST

Q.4.—What would be the ap-
proximate cost of a transmit-
ter capable of being heard,
say, in the U.S.A, and also
what would be the minimum
number of valves in such a
set?

A.4: Both these questions are
difficult to answer in that
some of the cheapest trans-
mitters are just as capable of
being heard in far-away places
as the most expensive. Sec-
ondly, the higher the power of

the set, the more involved and
complex it becomes, thus in-
creasing the number of valves.

The transmission and recep-
tion of short-wave signals, es-
pecially the transmission, is a
series of peculiar phenomena,
none of which seem to follow
any fixed sequence. On one
day, a low power transmitter
may be heard plainly, and an
hour or so later reception may
be impossible. People have
had reports of reception from
their side of the world on
powers ranging from 5 watts
to 100 watts. A great deal de-
pends on the conditions pre-
vailing at the time. Height
above sea-level, aerial systems,
and atmospheric conditions all
play a part in transmission
results.

Therefore, it is difficult for
us to give an approximation
of the cost of a transmitter
capable of being heard in
America. Nevertheless, we can

tell you that the approximate
cost of a low-powered trans-
mitter with a power input of
about 25 watts, starting from
scratch, would be in the vicin-
ity of £20. This includes the
cost of radio frequency and
audio components. The mini-
mum number of valves would
be somewhere about 7 or 8.
These estimations and prices
may not seem to be be very de-
finite but I think you will re-
alize that it is difficult to tell
you anything accurately and
cover such a wide field at the
same time.

MAGRATHS HAVE THEM..

2/3 each

On-Off Toggle
Switch. First-

suitable

work,

4d. Each

J2
@ 6d.each  2/1

class quality. 6d. ea @ =g =
. . 4

Miniature Alligator Clips

instrument

Slender handle Jack Plug, midget JG

= type, 4/
J2 Single circuit midget Jack, 2/1 2 6
J6 Closed circuit midget Jack, 2/6 /

Rotary
double pole, sin-
gle throw. First
. class quality

Knob, metal
black

Switch,

New Type Instrumen#$

colored button for
visual location. Celor

All metal or insulated Flexible Shaft

Tag Strips as il-
Couplings to take standard 14in. shaft

lustrated, 3, 5, 8
Lug

6d. Ea.

Bezel, Colors red
and green

2/9 Each

Chassis Plug and Cover,
3 pin polarised, complete 9/9 EaCh
socket and plug assembly.

208 LT. LONSDALE ST, MELBOURNE #mesCENT 3582
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“HAM” NOTES ’ (Continued)

Commercials on the Ham Bands

Listening on. 20. and. 40
lately, the number of com-
mercial stations operating in
the ham bands is fast becom-
ing more and more noticeable.
On Wednesday, 16th Novem-
ber, while tuning over the 20
meter band at 21.35 hours,
EST., I noticed a strong
carrier on about 14350 kc.
This was about the only strong
station on the air at the time
so I decided to listen.

The station was decidely
English, the announcer had a
pronounced Oxford accent. At
first I thought that the sta-
tion was an English ham, but
on looking at the “S” meter
and noting that it was well
beyond the 9 mark, I changed
my opinion.

The programme  started,
when I tuned in, with a news
service at 2345 hours. This
was followed by light orches-

tral music. At midnight the
time was given as 14.00 hous,
G.M.T. Up to 0030 hours,
E.S.T. there was no mention
of call sign, frequency, wave-
length or beam transmission.

This station definitely was not
an image or spot, my receiver,
luckily, is not prone to such
unfortunate phenomena.

The more we close our eyes
to these commercial stations
the more cheekly tney will be-
come and eventually there will
be no such things as Ham
Bands. I think you will agree
with me when I say that the
number of non-amateur sta-
tions operating within the
precincts of the approved
amateur bands has increased
out of sight in the last twelve
months. The amateur bands
are crowded as things are, but
if we sit back and listen to

e g )

MOTORS FOR BEAMS

Many of the boys are using
the propellor feathering mo-
tors to turn beams and other
gadgets round the shack. In
the April issue we had an
article on the conversion of
the motor. There seems to
have been some worry aboub

the four leads emerging from
" within the gadget. The motor
only requires three of the leads
instead of the usual four on
a series motor. Some of us
have wondered what the fourth
lead is for.

J. F. Harris, VK5FD, has
supplied us with the informa-
tion. The motor, in its origi-
nal condition gave only 2
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slow feather. If an engine
went out of action, it would
“windmill” and thus seriously
affect the speed and flight of
the plane, thus the motor was
required to give a fast feather
to turn the blades edge-on in
a hurry. This was- accom-
plished by the use of about 50
volts. The high voltage was
supplied from a gene-motor in
the aircraft and the gene-
motor was automatically star-
ed. This was the reason for
the fourth lead from the motor,
the input for 50 volts for fast
feathering. Our advice is to
tape the wire and forget it.

these licensed-pirates and
don’t do anything about trying
to log their calls, frequencies,
etc.,, then the bands, in all
probability, will be cut down
and things will be even more
crowded.

The Victorian Division of
the W.IA. is tryine to get re-
sults in this field by electing
several of its members as
official listening posts You
can help, whether you are an
amateur or not, by dodging
your best to log these offend-
ers and sending your com-
pleted logs regularly either to
us, or the W.I.A.

I know that many of us only
get on the air for a few hours
each month and during this
brief period we like to work
as much as possible and don’t
relish the idea of listening to
an unknown station for a
while just to find the call
sign.

Anyway, chaps, do your best
to keep the narrow bands of
frequencies that we now call
ours!

POWER INCREASE

It was with great interest
that I noticed a small para-
graph in the New Zealand ham
magazine, “Break-in,” under
the heading, “Council Deliber-
ations.”

The council decided, upon
instruction from the 1949 con-
ference, to ask the Post and

Telegraph Department to pro-
vide regulations allocating the
portion of the 80-metre band
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from 3500 to 3550 k/cs. for use
by CW stations only.

Secondly, they requested an
increase in the limit of power
input to the final stage. A
letter was sent to the depart-
ment asking that the maxi-
mum power-input to the final
R.F. amplifier be increased to
150 watts.

As far as we know, the P.

and T. Department has not as
yet replied to the requests.

An increase in power-input
has long been a point of argu-
ment here in VK land. Many
countries have the full kilo-
watt as the limit, others have
150 watts, while we here in
Australia are allowed only 100
watts. The point is, that al-
though we can only run 100
watts our D.X. results indicate
that we can do anything that
the boy running the “full gal-
lon” can hope to do.

Nevertheless, many of us
would be happy to see the
limit raised to 150 or 200 watts.
Even the Commercial Stations
run comparatively low powers;
an average of about 600 or so
watts. Overseas Commercial
Stations are considered to be
low-powered when they feed
about a killowatt to the an-
tenna.

Personally, I think that the
actual power delivered by the
final is of little importance
after you have passed the 100
watt mark. Antenna systems
and modulation systems are
much more important in com-
munications. Perhaps I am
inviting the criticism of many
with this view, but, you must
admit that we certainly can
“go places” with a mere 100
watts.

Single-sideband-suppressed-
carrier transmission offers you
an effective gain of at least 9
db. over an A.M. signal. This
is equivalent to an increase of

eight times the original power.
Consequently you can run 800
watts, and still only have an
approximate power-input of
100 watts. Where then, is the

sense in clamouring for an in-
crease in the legal power-
input. But, you say, this re-
quires different techniques in
reception. @When R.T. first
came into general use, didn’t
that mean a change in tech-
nique of reception? There is
nothing difficult about s.s.s.c.
reception. All that is needed
is a stable auxiliary oscillator
to re-insert the carried at the
signal frequency. Admittedly,
the transmission is radically
diffcult.

Give s.s.s.c. a trial and then
see what you think of power
increase! Let us know of your
doings on s.s.s.c., and we will
be pleased to publish your
views, experiences and operat-
ing hints.

CLAPP OSCILLATOR

(Continued from page 29)

general coverage of the 3.5
me/s band.

The original model did not
use an elaborate slow-motion
drive or dial. The dial scale
is made from cardboard, the
calibrations first being made
in pencil, then inked over. The
knob has two set-screws mak-
ing it almost impossible to
shift it on the shaft. Fixed to
the back of the knob is a per-
spex cursor with a hair line
on it.

Calibration is done in con-
junction with a good calibrated
receiver or preferably, a hetro~
dyne frequency meter.

This V.F.O. should give ex-
cellent results when properly
and painstakingly contructed.

This brings us to another
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PHONE MEN

More than all others, take
care with the operation of
your station. On the quality

of your transmissions de-
pends:
the development of ama-
teur radio;

the defence of your rights;
the continuance of your
licence;
the prestige of your coun-
try.
Make your transmissions no
longer than necessary.
Weigh your words; others
listen to you—and the moni-
toring services also!

—“RADIO REF.”
N.Z.)

(Break-in,

e e e e

question. A Clapp Oscillator
for F.M. I have had some en-
quiries for such a piece of
equipment and at present we
are working on an excellent
little unit. It combines a sta-
bilized reactance modulator, a
high-stability V.F.O., which
can be used for straight A.M.
and a voltage-regulated power
supply. It is hoped to run
this early in the New Year.

Servicemen — Students
Amateurs

BLUEPRINTS
Now Available

Any circuit drawn up from your
rough copy or from the wide range
on my files. Prints of any circult
from a crystal set to an F.M. or Tele-
vision Receiver, including all types

of test equipment, can be supplied
for 3/- per print, post free.

Special circuits based on those odd
valves and components in your jénk
box designed and drawn up for 6/-
per print, post free.

R. J. WATSON
8 BOTTING STREET
ALBERT PARK
SOUTH AUSTRALIA
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RECORDING

{Continued from page 20)

ods from which to choose,
direct-motor drive, rim-gear
drive, idler-wheel drive,
spindle-belt drive and rim-
belt drive. The most used is
the belt-rim-drive.

Fig. 3 sets out in sketch form
the five drives.

Next in line for considera-
tion is the type of spiral you
intend to work on. The nor-
mal recording track or spiral
is cut outside-in, but in some
cases it is desirable to cut in-
side-out. This is a matter for
you to decide, but both have
certain advantages and disad-
vantages.

When cutting outside-in,
the thread tends to get in the

way of the cutter, this has to
be watched carefully while re-
cording as it is liable to tangle
round the stylus and make it
jump. Cutting inside-out, the
thread takes up the same posi-
tion in the corner of the disc
as when cutting outside-in,
but with the difference that
the thread dces not in any way
tangle round the stylus. See
Fig. 3.

The whole of the mechanical
section of the recorder MUST
be mounted on a solid base
that will keep vibration at a
minimum. Rigidity is an ab-
solute necessity where record-
ing is concerned, most trouble
with wow and patterns on the
recordings can be traced to
vibration and poor mechanical
construction.

The turntable must have no
rumble and the bearings should
not be loose or sloppy. The
same conditions apply to the
lead-screw and cutter carriage.
Any pieces of equipment which
have poor suspensions, bear-
ings, slipping gear drives or
belts must be attended to im.
mediately, otherwie you are
going to run into trouble be-
fore you start.

Actually, there should be no
trouble from this angle if the
equipment is of reputable
manufacture.

Fig. 4 shows a sketch of a
recorder using belt-rim-drive
and a 16in. turntable for re-
cording at 78 and 33 1-3 r.p.m.

Next month we hope to deal
with the electrical and audio
side of recording.

CHARLES ST.

4‘/.

G a MEW ADDRESS
, NTH. COBUR

MELB.
AUST..
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TONE

(Continued from page 14)

have no baffle at all. Valves
in small envelopes, that will
almost melt solder after op-
erating a short time, do not
improve the position, and to
make matters worse are often
positioned with the rectifier
and output valve on each side
of, and as near to, the speaker
as possible, as though so placed
for the specific purpose of
warping the cone.

The use of small low-wattage
resistors and no provision for
ventilation cause g good imi-
tation of frying sausages to
find its way to the speaker,
while a short aerial or no aerial
at all, does its best to add to
the noise by increasing the
noise-to-signal ratio.

Costing is a sound idea as
far as economy is concerned,
but results in an inferior article
being produced. So many
spring washers at so much each
for so many sets equals so
much. If after a short term of
operation the components vi-
brate in sympathy with the
various notes reproduced it is
for the very good cause of sav-
ing .125 of a penny per set.

Mantel sets are thin and
reedy, while consoles are in-~
clined to be drumming. Man-
tels seem to be the most pop-
ular, possibly due to portability
and the fact that they will
serve as second sets if, and
when something better comes
along. Consoles seem to have
had their day. Whether this
is because people are waiting

for something better or
whether the modern house
cannot accommodate such

huge items as consoles, I do
not know. Table models allow
ample space for componests
and can accommodate a fair
sized speaker but a special

table or “what not” has to be
provided for them. They are
anything but cheap. Maybe
it is the cost that affects the
sales or may be it is the sales
that govern the cost. at any
rate very few are sold.
Summing up, it seems that
apart from economy, quality
is sacrificed for high amplifi-
cation factor, large output and
sensivity which are seldom
used. How many sets or list-

eners can stand full volume?

It seems that the best pro-
position is to design the set
for the one job it is required
to do instead of trying to make
a general-purpose set. ‘This
would rule the dual-wave sets
out straight away. If one
wishes to listen to overseas
programmes something of a
much higher standard than
the average dual wave set is
required

WANT

MORE

MONEY?

make

fill them.

LEARN

RADIO
_IN YOUR SPARE TIME

o s COSTS LESS THAN
THE AVERAGCE MAN
SPENDS ON TOEACCO.

BIG OPPORTUNITIES: Here's your opportunity to
big mone:
radio are greater than the number of men available to
It's a wonderful chance for you to rapidly
qualify for a good pay radio job or start a business of
your own. AND YOU CAN EARN WHILE YOU LEARN!

in radio! Right now, openings in

: { COURSE HAS HELPED THOUSANDS: The Australian Radio

College offers ambitious men a complete and proven course
in radio engineering. Thousands of students owe their present
success to this famous course. You, foo, can prepare for a
grand future helped by the College.

You don't need a

previous knowledge of radio—we teach you all you need in a simple mannes

that makes learning easy.

EARN IN SPARE TIME: We show you, too, how you can earn extra money

almost from the start. Many students make up to £8 weekly

in their spare time while studying.

COSTS LITTLE: And yet the course costs surprisingly little.
For a few pence a day—actually less than many men spend
on tobacto-—yvu can train for a profitable job in radio.

Prepare NOW ‘ur your career in this fast-growing industry.
Take the first step by mailing the coupon for our
interesting free book, '"Careers in Radio and Tele-
It's a book you CANNOT AFFORD to miss!

vision."

AUSTRALIAN RADIO
LTD.

206 BROADWAY, SYDNEY, N.S.W.

COLLEGESPITY,

Please send your free book,
obligation on my part.

without

ACT

NAME.

ADDRESS

NOW!

10/1271
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AMONG OUR READERS.

Official Goodman’s Balflle

Reproduced below is the recommended design for

the Goodman’s “Axiom 12” speaker.

to us by one of our enthusiastic readers, Mr .E. T.
Gibson, of Mt. Martha, Victoria.

“A couple of days ago I was
looking through some early
4ssues of Radio World, begin-
ning with No. 2. Although it
was a good bob’s worth then,
it has improved so much over
the years that I consider it
better value now for 1/6. I
have build up several circuits
which have been featured and
have had no bother with them
other than that caused by
faulty components. A few
years ago I built up the super-
het with the direct-coupled

phase changer which was used
in that circuit, and which came
to light again in the William-
son amplifier and in the 1949

World Standard. Apparently
this arrangement did not re-
ceive the recognition it de-
served then, but I have been
using it ever since you first
published it and have never
considered using any other. I
am pleased to see that you still
set aside a couple of pages in
each issue for the beginners,
remembering how valuable

BASS
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It was sent

such articles were to me when
I first started in the game.”—
A. K. Deering, 1 Goldfinch ave.,
Cowandilla, S.A.

* * *

“I still experiment with am-
plifiers, but I find that the re-
cordings are not up to standard.
I am using a Lexington, feed-
ing into its standard pre-
amplifier, to the FFR amplifier
(Dccember, 1946, issue) into a
D482 network, with a 15in.
Goodman in a 9 cubic foot
vented enclosure and a 12in.
Axiom, in a closed baffle. The
bass is exceptional, but the
highs need cutting off, too
much scratch.”—J. W. Nairn,
22 McLean Street, Morwell, Vic.

* * *

“I would like to hear from
others who have built the FFR
amplifier from the December,
1946, issue. I find it very hard
to get anyone to talk to who
knows about these things. I
find in many subjects, particu-
larly radio and amplifiers,
mutual conversation and dis-
cussion brings knowledge to
both sides.”—R. G. Taylor, 12
Mildura Street, Killara, N.S.W.

* * *

“Please encourage and print
articles by local writers, who
write a more refreshing and
straightforward article than
those in overseas journals of a
similar nature.”—J. S. Cuming,
25 Claremont Road, Enfield,
N.S.W.

Australasian Radio World, December, 1949.



RADIO THEORY COURSE — Part 6.

TRANSMISSION & RECEPTION

The study of radio theory is not tiresome, as you
will be forced to agree after you have read this

month’s chapter of our series.

HERE are four opera-
tions necessary for any
system of electrical

communication. They are:

(1) The generation of some
effect which can be trans-
mitted.

(2) Modulation or moulding
of the current so produced in
accordance with the desired
signal.

(3) Transmission to the des-
tination.

(4) Detection or conversion
of the transmitted effect into
intelligible signals at that
point.

Two other operations may
also be introduced at the re-
ceiving end of the chain, they
are (a) selection, which en-
ables one signal to be picked
out from several transmitted
simultaneously, and (b) am-
plification, which is the pro-
cess of increasing the magni-
tude of the signal by some
means.

By
W. S. LONDEY,
Barkly St.,
Sale, Vic.

P e

step towards radio, uses all
these processes in a very simple
form.

In this case the effect gen-
erated is simply an electric
current, the modulation is
simply keying this current, the
signal is transmitted along
the wire to its destination, and
the process of detection is
changing the signals into in-
telligible clicks of the sounder.
The selection used in this case
is only the use of separate
wires and selecting the re-
quired one by switching of
some form of amplification.

Wireless communication was
made possible, not entirely by
the efforts of any one person
but as a consequence of the
efforts of several, often work-

The electric telegraph, ing separately and indepen-
which, after all, was the first dently along similar lines.
vV
| : -}, |
I |
i N, From l
Induction 'S @ Indvckion
Cort l I 153 Coil T
HERTZ'S TRANSMITTER | | SIMPLE SPARK 23
ond RECEIVER, Fig.X., TRANSMITTER Fig. IL.
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A short historical survey of
the developments up to the
time of Marconi gives some
indication of the number of
men who had some part in

that development. Most of the
names mentioned will be fam-
iliar, not for the work in this
field but because their names
have been remembered and
honoured by applying them to
some electrical unit or meas-
urement.

In 1842 Joseph Henry dis-
covered the existence of elec-
trical oscillations which ap-
pear during the spark dis-
charge of a condenser. Al=-
though the nature and proper-
ties of these oscillations were
not comprehended at the time
Henry surmised some simi-
larity between them and light.

Based on the large amount
of data which had been accu-
mulated by the efforts and
experiments of Faraday on
electric currents and Henry
and Lodge on oscillations
James Clerk Maxwell uro-
duced in 1856 a purely theo=
retical paper—“A Dynamical
Theory of the Electromagnetic
Field”—in which _.e stated
that ir éfectrical waves could
ever be generated they would
travel through space with the
speed of light, and that light
is an electromagnetic phen-
omen. He further pointed out
that light and electromagnetic
waves differ only in wave=
length and frequency, which

(Continued on next page)
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(Continued)

would account for some differ-
ences in behaviour.

It has since been accepted
that gamma rays, X rays,
aultra-violet and visible light,
infra red and heat rays, and
radio waves are all electro-
magnetic phenomena.

This paper caused much dis-

publishing a paper on the im-
possibility of originating wave
disturbances in the ether.
Little further was done un-
til 1888, when Heinrich Hertz
produced and demonstrated
these wames and showed them
to be capable of being reflected
and refracted and to obey the
laws of interference as do
light rays. Hertz used a very
simple transmitter and re-
ceiver for his demonstrations
and the range was only a few
feet. Fig. 1 shows the appar-

cussion, one scientist even
8. i I |
CI
KEYED
D,
E | :
E. ’ |

-

SPARK WAYE.

UNMOOULATED CONTINVOUS WAVE.

WAVE  (1.c.w)

MODULATED BY Low FREQUEMCY.

MODULATED 8Y MIGHER  FREQUENCY,

fi16.0
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atus diagrammatically. It con-
isted of a spark gap connected
to the terminals of an induc-
tion coil for the transmitter
and the receiver was a rect-

angular conductor with a
small spark gap. A sliding rod
which made contact with the
outer wires allowed the re-
ceiver to be adjusted to suit
the transmitter.

When the sliding rod was
properly adjusted a spark dis-
charge at the transmitter gap
produced a small but definite
spark at the second gap thus
proving that energy did pass
from the transmitter to the
receiver.

Branly, in France, invented
the coherer in 1890 and several
notably Lodge In England,
Popoff in Russia, and Branly
all carried out experiments
but none realised that a
means of wireless communica-
tion was within their grasp.
Sir Oliver Lodge even had a
workable outfit and trans-
mitted signals some 40 yards.

Sir William Crookes in 1892
was the first to predict the use
of electromagnetic waves for
telegraphic communication and
even suggested the possibility
of tuning.

It was left to Guglielma
Marconi in 1894 to read an
article on the work of Hertz
and receive the inspiration
which, within two years, al-
lowed him to succeed in send-
ing code signals over some dis-
tance and take out patents.

Although there has been
much discussion and many
statements that Marconi did
not “invent” wireless, but
merely used the ideas of
others it cannot be denied
that he at least had the vision
and the necessary energy to
bring the idea of radio before
the public and to put it to
practical use.

From this point onwards it

Australasian Radio World, December, 1949.



was only a matter of develop-
ment, Muirhead and Sir Oliver
Lodge did much to develop the
coherer, which was the only
means of detection suitable
for the reception of code sig-
nals available at that time.

The coherer, which has, of
course, been replaced by more
sensitive and rapid methods,
consisted of a tube filled with
metal filings which, being
loosely packed, had g high re-
sistance. It was found that
when a radio signal was passed
through the filings they stuck
together, or cohered, reducing
the resistance. It was neces-
sary, however, to shake the
tube to loosen them before an-
other signal could be detected.
This resulted in some quite
complex mechanisms as de-
coherers.

The development of the
radio valve, with its amplifi-
cation, made the detection of
much smaller signats possible
and, in reality, marked the be-
ginning of radio as we know
it, with telephony, television
and the like.

Early transmitters were of
the spark type, a simple form
being shown diagrammatically
in Fig. II. A condenser was
charged by some means to a
sufficiently high voltage to
cause a gap to spark over.
This discharged the condenser
trough the inductance, and
the oscillatory current in the
inductancelcapacity combina-
tion was coupled to the aerial.
In general, frequencies were
low, a large capacity being
necessary, the signals rather
broad, and only code signals
could be sent. The signal
transmitted consisted of a
series of rapidly damped wave
trains at short interval. Fig.
IITa.

The earliest methods of ob-
taining continuous waves, that
is, waves which has a con-

HT
B REACTANCE ToscicLATOR
MODULATOR
+
| L2
Mic. 7 ¢ =
s £Quiy. !
SIMPLE A.M, PHONE CIRCUIT., 2
TRANSMITTER Fig.IVa ! Fr9 1V

the key is depressed, was by
means of the tuned arc and
the high frequency alternator.
Both these system had several
disadvantages, -the principle
one being the inability to gen-
erate high frequencies, the
highest possible frequency
with the alternator being
about 100 k.c. and with the arc.
250 k.c. approx.

The development of the
triode valve in 1906 completely
changed the conditions and
made the transmission of con-
tinuous waves of any frequency
(within limits) as well as
telephony, possible.

Modulation.

This, as was mentioned be-
fore, is the process whereby
the required signal is impressed
on that to be transmitted.
The simplest form is, of course,
the key which stops everything
except when depressed.

For the transmission of
speech and music some more
orate form of modulation
is used. There are two sys-
tems of modulation in use at
present for radio communica-
tion — frequency  modulation
and amplitude modulation.

Amplitude modulation is by

stant amplitude all the timefar the most common and

Australasian Radio World, December, 1949.

uses a continuous wave -of
some frequency the amplitude
of which is so controlled by
the applied speech wave that
its amplitude varies at a rate
equal to the frequency of the
applied signal and the magni-
tude of that variation is pro-
portional to the intensity. Fig.
ITIb shows diagrammatically a
continuous wave as generated
(unmodulated); IIIc shows the
effect of keying, while ITId and
IITe show the signal modu-
lated by different audio fre-
quencies. It is possible to
modulate the wave until the
inward peaks just reduce the
signal to zero. If we assume
that the outward peaks are
equal to the inward ones—this
is generally so in practice—
the signal amplitude can vary
from zero to twice that of the
unmodulated wave. It is for
this reason that transmitting
valves have different ratings
for telegraphy and telephony.
The modulation is generally
expressed as a percentage.
Tre modulation is classed as
100 per cent. when the signal
reaches zero on the inward
peaks.

As a consequence of the
modulation process there are,

(Continued on next page)
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(Continued)

in addition to the funda-
mental radio frequency two
other frequencies for each
audio frequency transmitted.
These two frequencies are
equal to the sum and differ-
ence of the fundamental and
the audio frequency.

For example, if a radio fre-
quency of 1 megacycle is mod-
ulated by a 500 cycle signal
the frequencies transmitted
will be 1,000,000, 999,500 and
1,000,500 c.p.s. If the modu-
lating signal is 3000 c.p.s. the
fransmitted frequencies will
be 1,000,000, 997,000 and
1,003,000 c.p.s. These extra
frequencies are termed side
bands and it is necessary that
the rceiver have sufficient
band-width to allow them to
pass to the detector. If the
selectivity of the receiver is
too great some of the higher
modulating frequencies will be
lost, and it is these high fre-
quencies which give music its
prilliance and impart intelli-
gence to speech.

Most transmitters modulate
with audio signals up to at
least 5000 c.p.s. and a receiver

should, ideally, have a flat re-
sponse for 5 k.c. on each side
of the tuned frequency and a
sharp cut off at that point.
Very few receivers even ap-
proach this standard.

Frequency Modulation.

The amplitude modulated
type of radio receiver is un-
able to reject static and noise
of that type because these in-
terferences are of an ampli-
tude modulated character,
that is they are of variable
amplitude. The receiver for
frequency modulated signals,
on the other hand, may be
made insensitive to any am-
plitude modulated signals and
will allow reception in noisy
localities without interference.

The frequency modulated
signal, instead of varying in
amplitude in accordance with
the frequency of the modulat-
ing signal, varies in frequency,
the amount of frequency vari-
ation depending on the audio
amplitude, while the rate of
variation depends on the fre-
quency. The amplitude of
the transmitted signal does
not vary. For example, a
signal of 100 megacycles per
second is modulated by an
audio freq. of (say) 1 volt peak

Grid Yolts A
BIASSED DEYECTOR.
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and 120 c.p.s. This may be
designed to cause a frequency
variation of 30 x.c. and the
frequency will then vary from
99,970 k.c. to 100,030 k.c. 120
times per second. A 1 volt
signal at 1500 c.p.s. will cause
frequency variations of the
same amount but 1500 times
per second. A 2 volt signal
will double the variation mak-
ing it 99,940 to 100,060, while a
1 volt signal will only cause a
variation of 7.5 k.c. each way.

Although the methods of
modulating the R.F. signal in
the transmission of A.M. and
F.M. signals is beyond the
scope of this series the basic
principles may be briefly ex-
plained.

A simple A.M. transmitter is
shown in Fig. IV and consists
of an oscillating triode valve
the anode voltage of which is
controlled by the microphone
(and transformer) in the H.T.
line. When the audio voltage
“A” swings positive it increases
the voltage on the valve anode
and the r.f. voltage produced
increases. When the audio
voltage swings negative the
anode voltage, and the r.f. out-
put are reduced. Practical
transmitters use much more
elaborate methods than this.

A frequency modulated
transmitter works on an en-
tirely different principle. A

' simple type that is useful for

obtaining F.M. signals is shown
in Fig. IVb. The ftriode valve
V, is the oscillator, being
more or less conventional in
operation, while V, is termed
a reactance modulator. In this
case. it acts as a condenser, or,
in other words, draws a lead-
ing current % cycle ahead of
the oscillator voltage. By cary-
ing the grid voltage of V, the
magnitude of this leading cur-
rent can be varied. This tube,
then acts as a variable capacity
across the oscillator coil—with
the advantage that it will re-
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spond to any frequency and
magnitude of audio signal.

One important advantage of
frequency modulation over
amplitude modulation is that
it is possible to modulate with
higher audio frequencies than
are normally used in AM.
work. On the other hand the
F.M. transmitter requires a
much greater band width than
does an AM. transmitter. Be-
cause of this F.M. transmitters
are operated at about 100 m.c.
and can only be received at
points comparatively close to
the transmitter (up to about
20 miles) except in special cir-
cumstances or locations.

Selection.

The process of selection of
the desired signal is accom-
plished by the use of one or
more tuned circuits. ‘The basic
principle of tuning was ex-
plained in part V of this
series.

Amplification.

By the use of one or more
of the various types of triode,
tetrode, or pentode valves the
magnitude of the selected
signal may be increased as re-
quired. This is termed ampli-
fication and will be considerea

in more detail when consider-
ing practical receivers. The

-signal may be amplified before

detection (r.f. or if. amplifica-
tion), or after detection (a.f.
amplification).

Detection.

Before t{he selected signal
can become intelligible it must
be separated from the r.f.
nal detection.

Most methods of detection
depend on rectification+ in

- some form and there are sev-

eral different methods used in

practice.
For amplitude modulated
signals the most common

method is by the use of a diode
rectifier or a semi-conductor
(crystal). A radio valve may
be operated on a curved part
of its characteristic and un-
der these conditions will also
act as a detector.

The operation of the diode
is as follows:

Consider the circuit shown
in Fig. Va. A is an alternat-
ing voltage (incoming mod:
r.f. signal), D is the diode
which will allow current te
pass only from anode to
cathode when cathode is nega-
tive with respect to the anode,
and C and R arc a resistance
and condenser which form
the load. Assume that C has
no charge and that A is tend-

(Continued on next page)

Drooes,

E Ep' E' e
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Fig. Vi b

Fig. Vic. Fig.vild.
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ing to make the anode posi-
tive  (cathode is at earth or
zero potential). The diode will
pass current, charging C, un-
til point x is at the same posi-
tive potential as the upper end
of A. As A swings negative
the diode becomes non-con-
ducting and C is slowly dis-
charged by R which is made
large. Before C is discharged
very far A is again positive
and makes up the small loss
in voltage of C. It is seen
that if the signal intensity is
varying that the voltage of
point x will vary at the same
rate and by the same amount
as the signal. That is point
x will have a d.c. potential
varying exactly as did the
modulation of the r.f. signal.
A condenser will separate the
a.f. from the d.c. so that this
circuit effectively separates
the modulation from the sig-
nal. In practice tir®e cathode
instead of the point shown, is
connected to earth. As a con-
sequence of this the free end
of R will show a varying nega-
tive voltage and the average
value of this is very conveni-
ently used for automatic gain
control.

The grid leak detector oper-
ates in a similar manner to
the diode, the grid of the

valve acting as the diode
anode. Its average voltage
then varies with the modula-
tion of the signal and this
varying voltage causes a simi-
lar variation in the anode
current. This in turn may be
made to operate a speaker, or,
more commonly, to drive an-
ther amplifying tube. The
single valve then operates as
a diode detector and amplifier
combined. It has the disad-
vantage that it will only op-
erate at its best on a limited
range of signals and distorts
badly if overloaded.

A triode or tetrode valve
may be used as a detector ny.
biassing it so that it is near
cut-off—under these condi-
tions a positive voltage on the
grid (really a less negative
one) will cause a greater in-
crease in anode current than
the decrease due to an equal
negative signal. Fig. V illus-
trates this.

Detectors for Frequency
Modulated Signals.

The principal advantage of
frequency modulation is that
the receiver may be made in-
sensitive to amplitude modu-
lation such as noise. This may
be done in one of two ways:

(a) The signal may be
treated so that any a.m. pre-
sent is lopped off—that is the

o @) RaTio Derecror
T

E rerriacy
Ve, Te,
©
* FroviL
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signal is reduced to some pre-
set constant amplitude.

(b) Some form of detector
is used which is sensitive to
frequency variations but will

not respond to amplitude
changes.

Most modern frequency mod-
ulation receivers are of the
superheterodyne type because
the use of fixed frequency cir-

cuits for all the important
parts greatly simplifies the
problems.

The best example of the re-
ceiver using the first is the
type using a limitr tube which
is an amplifier (usually a pen-
tode of the sharp cut-off type)
in the last i.f. stage which is
operated at low plate and
screen voltages, and with a
high resistance in the grid
circuit. Under these condi-
tions the tube will overload on
almost any usable signal so
that the peak value of the sig-
nal reaching the detector is
substantially constant. This
treatment effectively elimin-
ates any AM. from the signal.

The detector used with this
system is termed a discrimin-
ator, a good example being the
Foster-Seeley discriminator.

Fig. VIIa shows the circuit
for this discriminator, which,
like most F.M. detectors, uses
two diodes and a special trans-
former. The transtormer, it
will be seen has a primary and
a centre-tapped secondary,
both of which are tuned to the
same frequency. In addition
to the voltage introduced into
the secondary by transformer
action, there is an additional
voltage applied to the centre
tap by means of the conden-
ser from the 1i.f. amplifier
plate. When the frequency of
the signal received is the same
as that to which the circuits
are adjusted the voltages
across the two halves of the
diode load will be equal and

Australasian Radio World, December, 1949.



opposite. If, however, the fre-
quency of the signal changes
there will be a change in the
d.c. voltage at point “A” (Fig.
VIIa).

The explanation of
change is as follows:

The secondary of the trans-
former, which is a wuned cir-
cuit coupled at about the
critical value to the tuned
circuit coupled at about the
critical value to the tuned pri-
mary will have a voltage in-
duced in it which is } cycle or
90 electrical degrees different
from that applied across the
primary. This may be con-
veniently represented by the
vectors shown in Fig. VIIb, Ep
is the primary vector and Es
and Es’ are the secondary
voltages; the secondary being
centre-tapped. Now the con-
denser connecting the centre-
tap to the anode of the limiter
tube has negligible impedance
at the intermediate frequency

this

used so the centre-tap has ap-
plied to it a voltage equal to
that at the anode (i.e. Ep) and
this is represented by the vec-
tor Ep’.  As the diodes are
connected to the outer ends of
the secondary they will receive
on their anodes voltages repre-
sented by E and F respec-
tively. The voltages devel-
oped across the two eathode
resistors will therefore be
equal but opposite. Therefore,
as the outer end of one is con-
nected to earth, the point A
will have a voltage equal to
their algebraic
for this condition, will be zero.

When the incoming signal
changes in frequency, however,
an entirely different set of
conditions apply. When the
frequency of a tuned circuit is
different from that of the ap-
plied signal the voltage across
the secondary of the trans-
former suffers a phase shift,
that is it is no longer 90 deg.

Build Your Own Player . . .

STROMBERG - CARLSON

AUTOMATIC RECORD CHANGER

By making your own cabinet unit strictly te your own deslgn—or by purchasing
one you'll find It's less costly and more satisfying to *“bulld your own,
New Stromberg-Carlson Automatic Recnrd Changer.

to operate, and by far the best unit.

using the
It’s easier to instal, easier

JUST NOTE THESE FEATURES—

Useq all standard discs.

Plays ten 12-inch or twelve 10-inch discs at one continuous

sum, which,.

from the primary, but leads or
lags that value by an amount
which depends on the amount
of frequency difference, the
tuned frequency, and the cir-
cuit constants (L/C, Q, etc.).
This occurs because a tuned
circuit off resonance draws a
current which lags or leads
the applied voltage, depending
on whether the frequency is
below or above the resonat
frequency. The corresponding
vector diagrams for a rise and
a fall in frequency are shown
in Figs. VIIc and VIId. Now
under these circumstances the
voltages applied to the two
diodes are no longer equal and
the voltage of point “A)”
which will be their difference
will be either positive or neg-
ative, depending on whether
the signal is lower or higher
in frequency than the tuned
frequency. The actual value,

(Continued on next page)

playing. Fast change cycle—approximately four seconds. The simple foolproof
mechanism cannot jam. Feather-light needle pressure.

Record spindle precision machined, ensuring long life for discs. ‘““Glide™ change routine cannot chip or crack discs. New heavy duty motor.

Motor, silent in operation, cushion mounted, no audible rumble er “wow.”” Discs drop quietly to the rew electro statically flocked heavy

pile turntable. Installations made from top—aquick, easy mounting. Only two adjustments, liquidales servicing.  Automatic or manual
operation. New type cut-off switch—automatically stops on last record.

STROMBERG-CARLSON AUTOMATIC RECORD CHANGER

AVAILABLE ALL STROMBERG-CARLSON RETAILERS

Spec’al sapphire-tipped needles for this
unit are available upon application.

Manufactured in Australia under
lieence from Webster Chicago Cor
poratior—world’s largest

manufacturers of automatic changers.

Stromberg-Carlson (A’asia) Pty. Ltd., 118 Bourke Rd., Alexandria, N.S.W.; Warburton
Franki (Melb.) Ltd., 380 Bourke St., Melbourne, Vic.; Stromberg-Carlson (A’asia) Pty.
Ltd., Wilson House, Charlotte St., Brisbane,, Qld.; Radio Wholesalers Ltd., 26 James
Place, Adelaide, S.A.; Musgrove’s Ltd., Lyric House, Murray St., Perth, W.A.; Wills &
Co. Pty. Ltd., 7 Quadrant, Launceston; Findlays Pty. Ltd., Hobart, Tas.; Rabco (Whole-

For further particulars write direct to: sale Distributors) Pty. Ltd., 291 Hunter St., Newcastle, N.S.W,

Australasian Radio World, December, 1949, Page Forty-three



THEORY

(Continued)-

also will increase with greater
deviation, which is the desired
condition for F.M. detection.

This detector must- be pre-
ceded by a limiter stage be-
cause a change in signal
strength will cause a change in
the voltage at “A” (except at
resonance) as all voltages will
increase and therefore the
difference between the diode
voltages will increase, too. This
means that any amplitude
modulation present in the sig-
nal at the discriminator will
be reproduced in the audio
signal.

The Ratio Detector, however,
is not sensitive to AM. pre-
sent in the signal and is
therefore an example of the
second type of F.M. detector.
Fig. VIIIa gives the circuit or
the ratio detector and it will
be noticed that the diodes are
connected differently, and that
the AF. is taken off at a dif-
ferent point. For this system
the voltage in phase with the
anode voltage is obtained by
using a winding called a ter-

r -

tiary winding which is un-
tuned and is coupled as closely
as possible to the primary.
(This winding can be used in-
stead of the condenser from
the limiter plate in a Foster
Seeley circuit.) Now, in this
system the two diodes are con-
nected in series across the
secondary and will therefore
conduct only at the instant
when the secondary voltage is
at its peak value. For the re-
mainder of the cycle the whole
transformer may be consid-
ered as being disconnected
(except for the single connec-
tion at “B”). Fig. VIIIb gives
the vector diagram at the in-
stant when the diodes con-
duct. At this instant there is
no voltage aiross the tertiary
winding (voltage from a vec-
tor is the vertical distance be-
tween the end of the vector
and the horizontal, i.e., the
projection on to a vertical
exis.) So that the voltage at
“B” will be equal to that at the
centre of R. Now, if the fre-
quency varies the voltage
across the tertiary winding will
become different in phase re-
lative to the secondary and

e e
RADIO CLUB FOR MOORABBIN-BENTLEIGH

This club held its first meet-
ing on October 25. The re-
sponse to the idea of forming
the club was most gratifying
and it would seem that it has
quite a rosy future.

The turn-up of hams,
S.W.L'’s and radio enthusiasts
showed tha’c_ the club is going
to be popular, and offers great
prospects to those who are pre-
pared to devote some of their
time to helping it along.

Jim Keenes (VK3KE), well-
known to the boys on 2, was
elected president; Ted Scott
(S.W.L.), secretary; and Ed.
Manifold (VK3EM), treasurer.

The programme for the com-
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ing meetings is interesting and
should provide the members
with plenty to keep them
amused and out of mischief
for many days to come. Dis-
plays of U.H.F. gear, pictures
on T.V., morse code practice,
field days and socials are all
up and coming. So chaps, give
this club your support if you
live in the surrounding district.
New members are always wel-
come. President’s address is:
73 Daley Street, Bentleigh.

Is there a radio club in
YOUR district? If not, why not
try and form one! Go to it,
and let us know of all-club
doings!

will appear as in Fig. VIlIc.
The voltage of “B,” then, will
not be that of the electrical
centre-tap of R. but will be
greater or less by an amount
equal to x. This change will
be positive or negative accord-
ing to the direction of the fre-
quency change and the amount
will depend on the amount of
frequency change. By making
the condenser C, which is con-
nected across R, very large
(8-10 mfd.) the voltage of
point “A” will remain steady,
even when tevere A.M. is pre-
sent in the signal. This means
that the sum of the voltages
from earth to “B” and from
“B” to “A” is a set amount
and that only their ratio may
be varied—hence the name
ratio detector. The ratio Is
dependent only on the fre-
quency changes and is inde-
pendent of amplitude. This de-
tector, therefore, does not re-
quire a limiter stage for its
operation.

The output from the point
“A” of the ratio detector be-
ing very steady and, with the
diodes the right way round,
negative with respect to earth,
may quite readily be applied
to provide automatic volume
control bias. No a.v.c. is neces-
sary ith the Foster-Seeley de-
tector as the signal to the
limiter should be kept as large
as possible to ensure its opera-
tion.

As the actual voltage input
to the transmitter at high fre-
quencies is quite small com-
pared to that at low frequen-
cies it is customary to give
some boost or pre-emphasis to
the higher frequencies, the rise
tarting at about 200 c.p.s. and
rising to about 17 d.b. at 15
k.c. Because of this it is usual

"to fit F.M. receivers with a

much larger R.F. by-pass con-
denser than is used in A.M.
receivers on the detector out-
put. (Part 7—Next Issue)
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Shortwave Review

Rex Gillett sends some inter-
esting notes:—

I am hearing Angola on 7140
k.c. in relay with 9470 k.c. till
closing at 7 a.m. (E.S.T.) with
the Portuguese National An-
them; call sign unknown.

Haifa, 8170 k.c. heard with
news in English at 5.30 a.m.
(E.S.T.). This one noted un-
til after 7.45 a.m. (E.S.T.).

It is presumed the Spanish
station being heard on 7940
ke. from about 430 a.m.
(ES.T.) 1is Alicante, Spain;
signals are poor.

Radio Sumatra, Medan, signs

F

e e

off at 2 a.m. (E.S.T.) on 7355
k.c. with “Marching Through
Georgia” and the Dutch Na-
tional Anthem.

Radio Somali, Hargeisa, on
7125 k.c. is being logged until
sign off at 12.30 a.m. (E.S.T.).
Signals here are fairly good,
but programmes are typically
Arabic. VED, Edmonton, on
8265 k.c. is good strength,
opening at m/n (ES.T.). It
announces as “This is the Can-
adian Broadcasting Corp.”

“This is your Forces Broad-
casting Service, Middle East,”
is being heard here after 7

e

New Stations

VLX, Perth, 4.897.5 m.c. 61.26
met.:

Once more the ABC have
opened a new station in the
60 metre band. VLX has re-
placed VLX-2 (6.13 m.c.) and
present schedule is: Sun.-Fri-
day, 8 a.m.-12.15 p.m.; Satur-
day from 10.45; Monday-Fri-
day, 8.15 a.m.-1.30 a.m.; Satur-
day till 2 a.m.; Sundays 8.45
p.m.-1.30 a.m.

Radio St. Denis, Reunion,
7.17 m.c. 41.85 met.:

Here is a new and interest-
ing station reported by Rex
Gillett. He says: “Good news!
Have just received by airmail
a letter verie from Radio St.
Denis, Reunion on 7.17 m.c.
Although they do not say so, I
believe this is the first Aus-
tralasian verie. Schedule is:
1130 p.m.-1230 a.m. Pro-
gramme is in French and con-
cludes with the Marseillaise.
(Reunion, formerly Bourbob,
is a French Island in the In-
dian Ocean, between Mauri-
tius and Madagascar; area
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1000 miles; sugar
Population 175,000.
St. Denis—L.J.K.)
FBS Malto, 7.27 m.c. 41.27 met.:

Rex says: “I am hearing
FBS, Middle East, on this fre-
quency, where it is mixed with
Moscow. I hear it best about
6.30 a.m. till after 7.30. (It will
be remembered I mentioned
that FBS said they expected
to use 7.27 m.c. as also 6.14 and
11.785 m.c—LJ.K.)

BED2 & BED4, Taiwan, 11.80
m.c. 2542 met.:

Miss Sanderson reports this
new Chinese station announc-
ing as “Voice of Free China,”
opening at 8 p.m. when news in
Chinese is given, followed by
music. Signal is very good.
(Although frequency is an-
nounced as 11.80 m.c. it seems
to be nearer 11.725 m.c.)

CHANGE OF FREQUENCY
Pakistan, 11.77 m.c. 25.49 met.:

Announced at 10 a.m. as an-
nouncing from Dacca, Lahore
and Karachi. News was heard
at 10 p.m. in English.

growing.
Capital is

1949,

Conducted by
L. J. KEAST

a.m. (the time quoted from
most sources). Frequency is
4780 k.. VKC, Melbourne
police take the air on the same
channel soon after this time
and put F.B.S. out of business.

Believe I am hearing the
Canary Island Station, EASAB
on 7520 k.c. which is on sched-
ule from 7 to 8 a.m., according
to overseas sources. The sta-
tion heard with Spanish pro-
grammes has not been noted
before 7 p.m. but has been
heard to close down at 8 a.m.,
hence my belief.

“This is Radio Republic, In-
donesia, broadcasting from
Djokjakarta on 59.2 metres,
5060 k.c.” is the way the In-
donesian on 5060 k.c. identifies
during an English session be-
tween m/n. and 1230 a.m.
(E.S.T.)

ZLT7 on 6080, is good strength
here in relay with ZL4 on 15280
nightly about 8.30 (E.S.T.).

HELP WANTED

A French speaking station
7.17 m.c. was heard closing at
12.15 a.m. with “Marseillaise’
announces “Ici Radio . . . .?”
Firstly thought (or really
hoped was Reunion, which is
scheduled for 11.45 p.m.-12.30
a.m. on this frequency). How-
ever have heard it a little be-
fore 1145. Another station
with Indian or Chinese pro-
gramme use same or almost
the same channel causing
some interference.

A Spanish speaking station
on 7.09/7.10 m.c. heard about
7 a.m. till after 7.15. Signals
vary from fair to good.

Have R.A. DX script 166 in
front of me and am wonder-
ing if the item, F.B.S. Kabrit,
in the Canal Zone of Egypt,

(Continued on next page)
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S.W. REVIEW

(Continued)

has been testing on 7.37 m.c.
relaying their 1393 k.c. outlet

(Bluman-Israel) applies to my _

mystery. On September 21, I
have details of a station on
7.375 with recorded music and
announcements by a lady. At
11.30 p.m. announcer said,
“You are listening to Radio

. . .? and two wave-lengths
were mentioned. Station then
closed with a song sung by a
choral group.

Another reference I have to
a station about this frequency
is 7.38 m.c.; native type pro-
gramme . . . faint signals 10
pm. ... may be same station

On September 20 good sig-
nals were heard on about 6.95
me. at 7.15 a.m. Recorded

"

music (swing) was played
without interruption till 7.30
when a man announcad in
French. Further music con-~
tinued. Although I have tried
several times since I have not
been able to tune the station.

A foreigner about 6.55 m.c.
has been heard at 5.45 a.m. In-
formation is vague, but that is
all I can give you at this stage.

Another station with Arabic
type programme at the same
time is on about 6.785 m.c. (I
am not beinf confused by KOL
ISRAEL on 6.825 or Larissa,
Greece on 6.745 m.c.). The
above “mysteries” are supplied
by Rex Gillett . . . so the ball
is in your corner . .. can any-
one oblige?

VERIFICATIONS
Rex Gillett, of Prospect, Sth.
Australia, has received a nice
batch of veries. They are as

DZH-2, DZH-4, DZH-
6; Bucharest (6.21); Brazza-
ville (15.595); HCJB (17.89);
HCJB (12.455); YDB-3 (7.27);
YDE (11.77); PLB-4; Fort de
Kock (Sumatra) (10.60); Bel-
grade (6.10); Sofia (7.67);
YdQ-2; YDO-3; Damascus
(11.00); CR6RG; YNVP; LLP;
LLN; LKV; Luxembourg (6.09);
OTH (9.21); ZYK-3; YDA-2;
and LDY.

Miss Sanderson has also ad-
ded to her list by receiving
veries from: KZCA; Radio

Continente (Venezuela); Fort
de Kock; VLX and VLM;
Radio HUE; Annam; Pakistan;
CE622 and ZYK-2.

Arthur Cushen’s list: VLX,
Perth, 4.897 m.c. 61.26 m.c.;
ZQY, Accra, 4.915 m.c.; HJAG,
492 (Colombia); HCJX, 6.018;
ZYK-2, 6.085; FZP-8, 12.08.

follows:

e e e e e ]

A GOQD LIST FOR CHECKING YOUR RECEPTION

Miss Dorothy Sanderson sends me a fine list of loggings.Here they are:—

Europe M.C. AES. Time Subject
Budapest 9.83 8.15 a.m. Talk on Tito and Yugoslavia in Home Service.
LKV 15.17 9.00 p.m. Good signal in Norweigan, news and music.
LLP 2167 1130 p.m. Mailbag and music, English session.
LLN 17.82 9.15 p.m. Norweigan news and music; good signal.
OZH2 15.16 8.30 p.m. Good signal in Danish, news and music.
Leipzig 9.73 3.45 pm. German news and good musical programme.
SDB2 10.78 5.15 p.m. Good clear signal in English news and music.
PCJ 15.22 7.15 p.m. Waltz music from Gipsy Love and English news.
PCJ 21.48 7.30 pm. Happy station programme in news and music.
Paris 15.10 9.30 p.m. French news for 15 minutes and music.
OIX5 17.80 7.30 p.m. Orchestral concert for home service.
SBP 11.70 5.35 p.m. Programme details, English news and music. R9.
PCJ 9.59 6.35 a.m. Happy station programme in news and music.
Rome 9.63 6.30 a.m. News in Iftalian and music.
Rome 11.81 8.05 p.m. 30 Minutes of English news and music.
LKQ 11.73 9.30 p.m. Good signal in Norweigan, news and music.
Rome 15.12 8.00 p.m. Fair signal in news and music.
HERS - 21.52 8.00 p.m. German programme in news an dmusic.
VP4RD 9.62 8.00 pm. Church in the Wildwood, then news, music.
YDE 11T 745 p.m. News for Indonesia and music.
CR7BU 491 6.45 a.m. Request session of music, then news.
ZRK 5.88 6.55 a.m. Musical programme and news.
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Canada M.C. AE.S.Time

CBRX 6.16 5.45 p.m.
CBLX 11.09 11.15 p.m.
CKRP 21.60 Noon
CKRA 11.76 1 pm.
CKCX 15.19 2.45 p.m.
CHNX 6.13 8 p.m.
CKLO 9.63 7.45 a.m.
CHOL 11.72 8.45 a.m.
South and Central America
LRM 6.18 8 pm.
LRS2 11.84 8.00 a.m.
HH3W 10.13  10.00 p.m.
XEBT 9.62 3.30 p.m.
LRT 11.84 8.00 p.m.
HCJB 1511 2.30 p.m.
HI2T 9.72 10.00 p.m.
PRL3S 11.72 7.15 p.m.
XEWW 9.50 11.00 p.m.
COKG 896 10.30 a.m.
U.S.A.

KCBA 6.14 6.00 p.m.
WABC 21.57 7.30 a.m.
KCBR 9.51 715 pm,
KRHO 15.25 7.00 p.m.
KNBX 17.83 1.15 p.m.
WOOW 9.70 8.00 a.m.
WCBX 17.83 745 am.
WOOoC 15.13 9.30 a.m.
WLWK 17.80 7.00 a.m.
KGEX 17.78 1.15 pm.
China, Ceylon, India and Malaya.
BEAS8 9.73 1145 p.m.
New China 10.26 11.00 p.m.
BEL2 11.50 9.30 a.m.
XGOE 9.86 8.30 a.m.
ZBW3 . 9.52 7.30 am.
BEF8 15.175 8.30 p.m.
SEAC 17.73 7.00 p.m.
vUM2 9.59 9.00 p.m.

Pakistan 11.88 10.00 p.m.
Radio Malaya 9.712 8.30 p.m.
Singapore 6.77 10.15 p.m.

Siam 11.65 9.15 p.m.
HS8PD 6.01 9.15 p.m,
DZH6 6.03 9.20 p.m.
DUH5 11.84 7.30 pm.
DYH?2 6.14 11.30 p.m.
Saigon 11.78 8.00 p.m.
BEE2

BEE4 11.72 8.00 p.m.
KRHK 15.25 9.15 p.m.
KRHK 11.79 8.00 p.m.
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English news and music; freq. and program. details.

News, weather reports and music.
U.N. commentary to South Africa.

Latin American service in news and music.
Music and news in Latin ‘American service.
News, weather reports and music; general news.

French and English news and music.
English and French news and music.

Good signal in Spanish, news and music.
Spanish news and music.
French news and music; good signal.

Good musical programme and Spanish news.
Test programme of Spanish news and music.

Usual programme of hymns and talk.

Opens with good signal in Spanish news and music.
Spanish news and music. Merry Widow Waltz.
Spanish programme of world, 7 locals, news, music.
Good programme of music and Spanish news.

Music and baseball recreation.

Press opinion and news.

News commentary. .

News to Far East and music.
Russian session.

Service to Europe in French.
European service, news and music.
News and music in European service.
Service to Europe in French. Music.
News in Russian,

e —

Talk in English on People’s Republic and music.

Talk on New Republic.

Chinese news and music. (Identifies as BEL2 & 7.)

Chinese and music; fair signal.

Good signal; news and musical programme.
Bdingin Christ to the Nations and Chinese news.
Request session and hews; signature tune is “Roses

of the South.”

Thirty minutes. of good programme and good signal.

News in English for ten minutes.
News in English and music.
News in English—then Chinese.

News in English for ten minutes—then music.

News; closes at 9.30.
News in English.

Music and News:

Request session of music.
World and local news.

Open at 8 o’clock announcing location as Taiwan.
Commentary and news in parallel with KRHO.

Far East service in mews and music.
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OUR LEADING QUERY

Distortion Percentages

HID., of..Glen; Iris,; Vie;,
writes:—

I intend building a high-
fidelity amplifier, class A,

push-pull and (haven’t made
up my mind yet what circuit
arrangement I intend adopt-
ing yet, and want to study one
or two varieties first. I read
your article in the October
issue dealing with the H.F. am-
plifier using 807’s.

Is this circuit pure class A
push-pull; also what percent-
age of distortion is there with
this circuit?

Secondly, I believe there is
an H.F. amplifier called the
Williamson, which gives effi-
ciency to the value of one-
tenth of a per cent. distortion.
I am in favor of 15 watts of
undistorted power output, but
do you think I would have
ample with 10 watts? Is 10
watts enough power for a Rola
G12 or a Goodman’s 12-inch
Speaker?

A.—Yours is a typical query
of the type we get at the rate
of so many per week. There
are dozens of people chasing
the same elusive goal; satisfy-
ing gramophone reproduction.

Here are a few pertinent
comments which may help you
to get a better understanding
of the present state of the art.
It is fairly easy to get a satis-
factory amplifier circuit; it is
getting it to perform without
parasitics, phase displacement,
etc.,, which is difficult. The
Williamson amplifier was an
English design. Its equivalent,
but to use valves obtainable in
Australia, was detailed in our
issue for February, 1948. It is
a good circuit, but in practice
not every amplifier built to
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this circuit gives 100 per cent.
performance. It is fairly criti-
cal, and the slightest insta-
bility will quickly write off any
claims for one-tenth of a per
cent. We have testea a good
sample of the Williamson up
against our direct-coupled job
and we have switched quickly

e e e e

from one to another. The dif-
ference takes quite a bit of de-
tecting, but we like the direct-
coupled job for our particular
set-up. With different styles
of records, pick-ups, speakers
or room acoustics the verdict
might be different. But we
think that there is a better

"

OVERSEAS SERVICES OF THE S.W.

Call Freq.

AES.T. Sign Mc/S

6 am.-7.30 a.m. VLA4 11.85

6 a.m.-7.30 am. VLB2 9.65

6 a.m.-7.45 a.m. VLC11 15.22

7.43-9.15 am. VLR4 11.85

7.43-9.15 a.m. VLB6 15.20

7-9.15 a.m. VLG6 15.23

8.10-9.15 a.m. VLC9 17.84

12.58-2.15 p.m. VLB5 21.54
(Noon-2.15 p.m. Sat.

and Sun only) VLC9 17.84

VLG6 15.32

VLA6 15.20

VLA6 15.20

1.12-5.30 p.m. VLB5 21.54

Sports

Sat. Only VLG6 15.32

2.30-3.45 p.m. VLA8 11.76

VLC9 17.84

VLG6 15.32

VLB5 21.54

445 p.m. VLA4 1185

VLG6 15.24

VLC 15.20

4.30-4.50 p.m. VLC 15.20

5-5.45 p.m. VLC9 17.84

5-6.15 p.m. VLA6 15.20

5-6.15 p.m. BLB4 11.85

5.45-6.15 p.m. VLG3 11.71

Target Area

British Isles and Europe
British Isles and Europe
Britisb Isles and Europe
North America (East)

Forces; Japan, North Pacific,
Isles

British Isles and Europe

South Amer:ca

Forces; Japan, North Pacific Isles

Malaya, India, Pakistan, Ceylon
Forces; Japan, North Paciﬁ_c Isles
sat. Only) Japan,.North Pacific

(Sun. Only) Malaya
Forces; Japan, North Pacific Isles

Forces; Japan, North Pacific Isles

North America (West)

North America (West)

North America (West) (Not Sat.)

Africa (Not Sat.)

Europe

Tahiti (Not Sat.) (French)

Tahiti (Sat. Only) (French)

Thailand (Wed. Only) (Thai.)

British Isles and Europe

British Isles, Europe, N.Z.

(Not Sat.) British Isles,
Europe, New Zealand

New Caledonia (French)
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chance of an amateur builder
getting the direct-coupled job
into 100 per cent. performance,
as it is not so complicated.
Frequency response and dis-
tortion percentages are only
two things to be considered.
There are many other things,
such as phase displacement,

transient response, and half a
dozen other finer points.
Wide frequency range is a
severe drawback if you intend
to use ordinary commercial
gramophone recordings. For

P " e

these most listeners prefer a
response with a rising bass
and a sharp cut-off at about
7,000 cycles.

Remember that the ampli-
fier is only one link in the
chain. The record ,pick-up,
turntable, needle, speaker, baf-
fling and room acoustics are

all points where the perfor-
mance of any ampiifier set-up
can be completely ruined.

To get down to brass tacks
on your query: Both circuits
are pure class A triode. We

DIVISION, DEPT. OF INFORMATION .

616.45 p.m. VLC 1532
6.30-7.10 p.m. VLB4 11.85
6.30-9.30 p.m. VLA6 1520
6.55-7.10 p.m. VLG10 11.76
6.55-9.30 p.m. VLC4 15.32
8.00-9.30 p.m. VLG10 11.76
7.108.00 p.m. VLG10 11.76
7.10-9.30 p.m. VLB4 11.85
9.30-9.45 p.m. VLCe 1532
9.30-11.00 p.m. VLA6 1520
9.30-11.00 p.m. VLB4 11.85
9.45-11.00 p.m. VLG6 1532
10.00-M/N VLCT 1181
11.00-11.55 p.m. VLA6 15.20
11.00-M /N VLB4 1185
11.00-M/N VLG6 15.32
M/N-12.45 a.m. VL34 11.85
M/N-1.00 a.m. VLA6 15.20
M/N-1.00 a.m. VLG6 1532
M/N-1.00 a.m. VLCT 11.81
1-1.45 am. VLBY 9615
1-2.15 a.m. VL C7 11.81
1.25-2.15 am. VLAS 11.76
1.15-2.15 am. vLG2 954
2.00-3.15 a.m. VLBY  9.58
2.30-3.15 am. VLAS 11.88
2.30-3.15 am. VLC 1520

New Caledonia
Malaya, Indonesia
Forces; Japan, N. Asia, N. Pacific

New Zealand

India, Pakistan, Ceylon

New Zealand

New Zealand

Malaya, Indonesia
and Dutch)

India, Pakistan, Ceylon

Forces; Japan, N. Asia

Malaya, Indonesia :

India, Pakistan, Ceylon

North America (East)

Forces; Japan, N. Asia, N. Pacific

(Indonesian

Malaya, India, Pakistan, Ceylon,
Burma

India, Pakistan, Ceylon

British Isles, India, Pakistan,
Malaya

British Isles, India, Pakistan,
Malaya

British Isles, India, Pakistan,
Malaya

North America (Central and

Mountain Zone)

North America (West)

North America (West)

India, Pakistan, Malaya, Burma,
Ceylon

Africa

Europe (German)

Europe (German)

Europe (German)
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do not have the equipment to
measure the actual distortion
of the direct-coupled ampli-
fier, and doubt whether z;ny-
one, anywhere, is in a posi-
tion to measure one-tenth of
a per cent distortion or to
claim that any amplifier built
to any circuit will necessarily
have this amount of distortion.
All valves, resistors and con-
densers have tolerances which
would make it impossible to
ensure that all amplifiers built
to the circuit would have one-
tenth of a per cent. Most
authorities on reproduction
claim that the human ear
cannot distinguish distortion
of less than 3 per cent. Deal-
ing with the matter of power:
Ten watts will load up a GI2
or Goodman’s nicely and is
ample for normal home use.
The human ear will not dis-
tinguish between 10 and 15
watts. The sound level does
not go up according to the
electrical power, you know.
Fifteen watts doesn’t sound
half as loud again as ten
watts.

GENUINE G. E. VACUUM

MOUNTED CRYSTALS, 100

and 1000 K/cs., available at

£5/5/-, plus sales tax (8/9)
each. Suitable Bendix and other
frequency meters from R. H.
Cunningham and Co. 62 Stan-
hope street, Malvern, Vic. UY6274.

—_—’
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Speedy Query Service

A.D.W. (Murchison) is worried
about the sensitivity and selectivity
of a receiver and asks whether we
can help out.

A —The idea of a receiver is to
intercent incoming signals and,
through a series of stages in the
set, to make the signal audible in
a loudspeaker or 'phones. Some re-
ceivers will only intercept and de-
tect strong signals while others will
pick uo much weaker signals. The
set which is able to pick up the
weaker signal is said to be the most
sensitive. Selectivity refers to the
abilitv of the receiver to separate
two signals on almost the same fre-
quency. A set which brings in two
signals simultaneously is said to be
uvnselective, while a set which will
dscriminate between signals on ad-
jacent frecuencies is said to be
selective. Selectivitv is a very de-
sirable feature in an amateur re-
ceiver where the bands are rather
congested.

% * *

B.J. (Portland) asks how he can
obtain sufficient voltage to operate
a cathode ray tube which was in-
tended to normally operate on 2000

volts without going to the expense
of high voltage transformers.

A.—Most C.R. tubes will function
ouite well on at least half their
normal voltage, and usually with
much greater sensitivity. There-
fore vou ave faced with the prob-
lem of raising only 1,000 volts. This
can be done in either of two ways.
Firstly, you could use a voltage
doubling circuit in conjunction
with an ordinary 385 volt-per-side
receiver transformer used in a half.
wave hook-up. As the C.R.T. pulls
only about 1 m.a. this arrangement
will give you about 1,300 or 1,400
volts. Another set-up, known as
power supply uses a sincle 6V6 as
the R.F. oscillator and the voltage
outnut is somewhere in the vicinity
of 3,000 volts. With an R.F. sup-
ply the main worry is shielding.
The unit must be well shielded to
prevent interference with neighbour-
ing eauipment and receivers. This
is e=sily done by building it in a
small metal box. Both schemes re-
auire onlv a small power trans-
former and a couple of tubes which
cost nothing like a 2,000 volt trans-
former, which, by the way, is much
more dangerous.
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“SUPER SIX”

(Continued from page 9)

laced together, running around
the end and along the front.
The power input and speaker
output sockets are at the same
end as the 807, to keep them
away from the inputs. Two
four-pin sockets are used for
the speakers and a five-pin
socket is used for the power
input. All heater leads are
twisted, and one side earthed
at the input plug only.

The 750 mmf. by-passes on
the plate of the driver is
necessary to prevent the stage
from oscillating at high fre-
quency setting of the treble
contorl.

The job of wiring the am-
plifier should present no diffi-
culty to anyone who has had
some experience in radio. The
parts placement diagram

Page Fifty

should be a help to those who
have any difficulty.

The output transformer we
used is not generally available,
now, but any output transfor-
mer with a 2.500 ohm or 3,000
ohm load impedance and a 500
ohm line output would do the
job. In the “A and R” brand
type OTT776/9 is suitable. In
the Ferguson brand type OP1A
is suitable.

If the amplifier is to be
used to drive more than one
speaker with a 500 ohm trans-
former on it, you should use

an output transformer with a
250 ohm secondary for two
speakers in parallel, or one
with a 125 ohm secondary for
four speakers in parallel. On
the other hand, you could use
a divider network with 500 ohm
input, and any desired number
of extra 500 ohm. windings on
the secondary side.

Bargain Corner

WANTED TO SELL, Skyraider
commun’cations Receiver, 12
tubes, .55 mecs. to 32 mcs., “S”
meter, B.F.O., etc., spare tubes:
£45. Also 6 volumes ‘“Automo-
bile Engineering.” £12; permag
speaker, 12n., £3; Kenacoustic

crystal micronhone, £6. All above
as new. Lionel Graley, 7 Goul-
burn Street, Hobart, Tas.

WANTED TO BUY, Windmill
Tower, 30 to 35 feet high, in gocd
condition and within reasonable
d stance of Melbourne. Write to
Box 15, Oakleigh, Vic.

FOR SALE, latest text books on
radio and  telev'sion, including
Practical Television Servicing; all
at half price. Send for list. No.
8515, c/o Radio World, BRox 13,
Morn 'ngton, Vic.

WANTED, modern miniature
camera with coupled range finder,
will exchange radio components
or test equipment, or pay cash.
Full details to “8516,” c/o Radio
World, Box 13, Mornington, Vic.

WANTED, copies of the May, 1946,
issue. Will pay 2/- each for
copies in good condition. “8517,”
¢/o Radio World, Box 13, Morn-
ington.

FOR SALE

Ampl'fier, 15 watt Hi-fi 807
triodes, tone compensated pre-
amp, vented enclosure, Rola 12
inch Speaker, Audioscribe or

Connoisseur pick-up, with elec-

tric motor. Best offer for quick
sale. A. K. Phlpott, 24 Tenny-
son Street, Kew, E.4, Victoria.
WA9414.

ASTOR

(Continued from page 22)

the plate; 30 on the screen,
and the bias should vary from
2 to 22 volts negative as the
setting of the volume control
is varied.

The 6V6GT/G should have
6.3 volts a.c. on the heater, 165
volts d.c. on the plate, 155 on
the screen and a bias of 8.5
volts negative, measured at the
“bottom” of the grid resistor.

The 5Y3 should show 5 volts
a.c. on the filament and 185
volts rm.s. on each plate.

.Austmlasian Radio Worki, December, 1949,



RED
TRANSFORMERS OF

UNIVERSAL TYPE MODULATION
TRANSFORMERS

The following modulation trans-
formers are designed to fit in closely
with the requirements of the amateur
experimenter concerned mainly with
the transmission of speech frequen-
cies 200 cps to 4 Kc/s.

However, close coupling of coils to
minimise power losses in Class B cir-
cuits call for a type of construction

with interleaved coils that makes the
useful frequency range from 100 cps
to 7 Ke/s.

They are universal types with a
wide range of primary and secondary
impedance suitable for nearly all valve
combinations, and their general con-
struction and the use of “UI” type
mountings give a particularly hand-
some and professional appearance. In
all cases. adjustments are made on
an incremental inductance bridge to
maintain close control on gap radios
so that the designed inductance is
obtained for the stated secondary DC
current,

ITEM 74. Type No. UM25
Primary . . 8000-6500 ohms CT
Rating: 25 Watts .. .. Audio/Speech

Sec: 10,000—7500—6500—5500—
4500—3500 ohms, L
Di

Unbalance Secondary . 125mA

Base: 4” X 43 X 315" H. Wt. 7lbs. 60zs.
Mntg: U1 10 .. A e TR
ITEM 75. Type No. UM50
Primary .. .. 8000—5200—3800 oms CT
Rating: 50 Watts .. .. Audio-Speech

Sec: 10,000—7500—6500—5500—
4500—3500 ohms.

Unbalanced Secondary DC .. 160 mA
Base: 4 x 353 x 413" H Weight 9lbs.
Mntg: U1 11 .. .. e eS8 2%

RED LINE EQUIPMENT

PTY. LTD.

TRANSFORMER ENGINEERS

WORKSHOP: Cent. 4773, 2 Coates Lane. Melb.
CITY OFFICE: MU6895 (3 lines), 157 Elizabeth

Street, Melbourne.

ITEM 76. Type No. UMI125
Primary .. 8000—6500—5000 ohms CT
Rating: 125 watts .. .. Audio-Speech

Sec. su00—7000—6000—5000—4000 ohms
Unpalanced beconoary DC .. 200 mA
Base: 5 x 512 X 414" H . Wgt. 17 1bs,
Mntg: Ul 15 . AP DY - e i L
DOUBLE WOUND STEPDOWN
VOLTAGE TRANSFORMERS

ITEM 77. Type No. 1107
Primary: 230v. : 50 cps
Seconaary: 115v A T5VA
Base: 314 X 4 x 33"’ HiGg Wgt 6 1bs.
Mntg: VS10 Mod. Ty - IR BN
ITEM 78. Type No. 1115
Primary: 230v .. = . 50 cps
Secondary: 115v . . . 150 vA
Base: 433 x 4 x 33' »’ Wgt 11 lbs.
Mntg: 'Valo Mod. .. 8" iz 3”

ITEM 79. Type No. 1135
Primary: 230v .. - . .. 50 cps
Secondary 115v B e Y

: 5% x5x45’"H .. Wgt. 18 lbs.
Mntg VI0 =05 i e o SR
ITEM 80. p Type No. 1160
Primary: 230w . ... . 80 cps
Secondary: 115v

. 600
Base: 6 X 5 X ‘7" H. Wgt 25 lbs. app.
Mntg: .. . Special

ITEM 81. Type No. 1100
Primary: 230v .. .. .. 50 cps
Secondary: 115v. .. 1000 vA
Base: 6x7x7”H Wgt401bs app.
Mntg .. .. sl .. Special

SPECIAL EQUIPMENT
‘While there is a very large range

KEEP THIS CATALOGUE
Cut and File for Reference

~————x= LINE

DISTINCTION

of units dealt with in this series, it
covers, nevertheless, a part only of an
exceedingly wide field, and your par-
ticular requirements may be slightly
or largely different. If so, we would wel-
come your enquiries, as we're specialists
in the design of transformers and
chokes to individual requirements,
and it is practically certain that you
will not pose a problem of this nature
that our very wide experience and
manufacturing facilities cannot solve.

Unlike most manufacturers in this
field, we operate our own tool room,
press shop and laboratory, and this
close integration of our internal or-
ganisation has been of particular
benefit to manufacturers wusing .our
products.

GUARANTEE

“RED LINE’' equipment is uncon-
ditionally guaranteed against faulty
design, workmanship and material. If
a claim is made, however, under this
guarantee we reserve the right to
reject such claim if the unit in ques-.
tion has been wrongly used or has
been in service for more than twelve
months.

QUOTATIONS

On receipt of the necessary informa-
tion, a quotation form will be mailed
fromptly. Quotations for country end
nterstate enquiries include an accu-
rate assessment of the rail or postal
charges involved, and it is our nor-
mal practice to send goods freight
forward by goods rail end freight
?relx.;ald by post, passenger rail or air
e

TECHNICAL SERVICE

-~ A free service is available for all
who require assistance with technical
problems concerning transformers and
their applications. For information
ring our technical department at
Central 4773.

DISTRIBUTORS:

VICTORIA DISTRIBUTORS: Homecrafts Pty. Ltd.;
Veall’s Electrical & Radio Pty. Ltd.; Arthur J. Veall
Pty. Ltd.; Radio Parts Pty.
Ltd.; A. G Healing Ltd.; Healings Pty. Ltd.; Motor
Spares Lid.; Warburton Franki Ltd.; Lawrence &
Hanson Ltd.

Ltd. ; Howard Radio

NEW SOUTH WALES: U.R.D. Ltd.; Homecrafts Ltd.

QUEENSLAND—:
Denradio Industries (Maryborough); J. Mlchelmore
& Co. (Mackay).

SOUTH AUSTRALIA: Gerrard & Goodman Ltd.; New-
ton McLaren Ltd.; Unbehaun & Johnstone Ltd.;
Radio Wholesalers,

B. Martin Pty. Ltd.; A. E. Harold;

TASMANIA: Lawrence & Hanson Ltd.; Noyes Bros.
(Aust.), Ltd.

A GUARANTEE (DF DEPENDABILITY




MODEL MVD : DC

Popular with radio men and electrical men alike—the model MVD
Multimeter is built into a sturdy brocade finished metal box—has
built-in batteries—yet measures only 8 in. x 6 in. x 3 in.

Range is 10 Amperes (which can be extended with plug-in shunts).
The various ranges of volts, ohms and milliamperes are selected
by means of fool-proof switching system and the meter. is the well-
known “University” Model R4 rectangular type.

RADIQ/S ‘uacrgomc

Two New Multimeters With
Many New Features:

In Attractive Cases

MODEL MYA/2 : AC/DC

Used extensively in trade circles, military organisations and govern-
ment departments, the new model MVA/2 now has a modern
appearance—is for use on the bench or for portable use in the
field. The latest “University” four-inch squax2 type meter is a
feature and its ranges in D.C. Volts, A.C. Volts, Output Volts—D.C.
Current—Resistance—and Output are outstanding and may be
extended with “University” plug-in shunts. Size: 8 in. x 6 in.
x 3in.

Write For
Details
and Prices

TEST EQUJIZALUENT
7 y 4

Y 7
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