- ROLA
/ 7 Transformers

_ / will, fully ‘meet your re-
o quirements -

There are too many v;axla.bles “in. the desigh of output tra,nsformcrs for mpedance ratios
to be used as the onl‘y guide to their selection. For example, a" 5,000 Ohm transformer’
intended for use with a triode will have insufficient primary mﬁu&tance to permit ade-
quate low frequency response to be obtained when it is used wrth ‘a pentode or tetrode
whose characterléucs also call for a 5,000 Ohm load. y

Each Rola translormer has been . desxgned for a specnﬁc ,)ob If . you want the best from
your set or a.mphﬁer and the Rola loudspeaker it uses, then be sure to specify BY CODE
the Rola transformer -you reguire. - If-you are in ﬂoubt -about -its code number consult
your' Rola dealer ‘or. send to the Rola distributor- in" your State for a -free copy of Rola
Technical Bulletin No 3, “ROLA TRANSFORMER CODES.” ~ =

_Remember, Rola trans‘fbrmers are coded because t‘hey’re better, am'i because we want you
to: get the full: benefit of the envmeerm-r skdl wlnch has been put. into their desigm
and construuctmn

ROLA 'CO. (Aust.) PTY. LTD., THE BOULEVARD, RICHMOND, VIC,,

And at 116 CLARENCE STREET, SYDNEY.

are coded so that you
will obtain the type-'whichl



You're on the A M

when youre using 2

CROWN  COMPONENTS

Are you “flying blind” when you amble into a store to buy radio components? After all, there
are components AND components! You'll have noworries if you come in on the CROWN beam-—
MAN! You’re buying the best!

LATEST COILS CROWN PERMA- IRON CORED SHORT CROWN PERMATUNE F.M.,
: TURE! WAVE COILS— DISCRIMINATOR
PC63 Aerial PC64 R.F. PC65 Oscil- 1.C. 62 Aerial, TRANSFORMER

lator. These are our latest pro-

dl:llctiorfn and are wound on troli- 1.C. 63 R.F.,

t ormers and moisture 1.C. 64 oscillator, - =

proofed for tropical conditions, 13 to 42 metres, for use on i Teee
~ '’

with high impedance primary in

th% Aerial and R.F. Coils. Sec- standard H gang. Freq. 10.7 meg.
onda i 7 i "
R i PRICE 4/9 Cap. 50 mmf.

If yeure Buying

CROWN, youre

buying the best!

If your local dealer @
cannot suplply,
Grmwmsraes

write direct to— RADIO PRODUCTS PTY.

$1-83 NURDAY 3T1.
PYENORT, SYSEEY. TEUEPEONE: NW YGRS

e




THE AUSTRALASIAN

RADIO WORL

DEVOTED ENTIRELY TO TECHNICAL RADIO

and incorporating

ALL - WAVE. ALL-WORLD DX NEWS

PUBLISHED BY THE PROPRIETOR—

A. G. HULL,
Balcombe St., Mornington, Vie.
'Phone: M'ton 344,

Short-wave Editor—
L. J. KEAST,

7 Fitzgerald Rd., Ermington, N.S.W.
'Phone: WL 1101.

ADVERTISING REPRESENTATIVE

Stephen H. Farrell, 74 Pitt St.,
Sydney. ’Phone BL2260.

REPRESENTATIVES

In Queensland: John Bristoe, Box 82,
Maryborough, Q.

In New Zealand: H. Barnes & Co., 4
Boulcott Terrace, Wellington.

§.0.S. Radio Ltd., 283 Queen St.,
Auckland.

In England: Anglo Overseas Press Ltd.,
168 Regent St., London, W.1.

Distributed throughout the World
by Gordon & Gotch (A/asia) Lid.

SUBSCRIPTION RATES—

13 asuesi - IR OB e
20 3IaBURe S L D i e s e 0L
To N.Z. and Overseas:
JRISRURY T T s e e el B
POST FREE

Address for all oorresponcence—
AUSTRALASIAN RADIO WORLD
Bex 12 Maranlnaign, Vie.

Vol, 14, SEPTEMBER, 1949. & No. 4.
CONTENTS
Universal Speaker Input Unit 3 e Page 5
Effective Valve Checker .. 3 w2 e o 9
Versatile Amplifier Design . .. . — % 11
Electronic Voltmeter .. Fary s e o < 15
Pre-Amps for Talkie Work P e % = 19
Alternating Currents . i 0 22 s - 21
Research Workers Needed .. o = s .. 27
Moisture Control for Textiles .. " - = 30
Revolution in America & e N v = 31
Distortion—Does it Matter? A 3 i e 34
Electronic Music 5. o > o @ A8 37
World * of Radio & e e e o 5] 38
Short Wave Review .. o2 -5 5 e = 39
Speedy Query Service o s . o5 S 42

EDITORIAL

GREAT many of our readers are not lily-white

amateurs. Radio parts are expensive, experience costs

money, and few can afford to pursue radio as a non-
paying hobby. Little of the true interest in radio need be lost
by those who combine some business with their play, accepting
commissions to build sets to order for those who want some-
thing special, or doing repairs and modifications to existing
receivers.

Judging from some lefters received it appears that quite a
few get badly “stung” when they set out to do work of this
kind. It is quite easy to over-rate one’s knowledge, for a start.
It seems so simple to glance over the constructional article on
a powerful receiver and feel confident that you can easily build
it up in a matter .of a few hours. In practice it is not quite
so simple, unless you are prepared to work for a few pence per
hour for your time. It is not every set which goes to perfec-
tion as soon as it is finished. The smallest error in the wiring,
or a minor fault in almost any component, can give you trouble
which may take hours of exasperating work to find and rectify.
Getting the parts together may take hours of shopping. In-
stallation and service are both time-eating jobs of work.

It is hard to give figures that will cover every type of job,
but I would say that to build a set to order is worth at least
£5 above the cost of the parts; more in the case of a
set having special features or a lot of parts in it. To make
it anything like a good business proposition the figure would
be nearer a tenner in most cases.

Repairs, of course, should be handled on a hasis calculated
at the price of the parts, plus a handling margin, plus the
cost of time, at so much per hour,

—A, G. HULL.



Behind good reception . . .
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there must be
G00D COMPONENTS

Behind R.C.S. components there lies 20 years of painstaking

experiment and faithful craftsmanship. There’s a great story of per-

severance and achievement behind every single R.C.S. component—

and that story is your guarantee of perfection! 'You're buying the
best when you’re buying R.C.S.

NEW PERMEABILITY

455-KC. LF. TRANS. D.W. 37
oortus BROADCAST COILS

TYPES LF. 170 .. 13/- Dual Wave Unit with R.F.
T R T Stage, £6/10/- E356 Aerial .. .. .. .. /8
S s Also available—D.W. 29, 4/5 EBTRF.C.. U0 e
X 193 oo w38/ Dual Wave Unit .... £1/14/- E358 0SC. .. .. .. .. 1/8

Low Gain LF.176 . .. .. 15/-

IF YOUR LOCAL DEALER CANNOT SUPPLY YOU, WRITE
DIRECTLY TO—

LA, RADIO =

174 CANTERBURY ROAD, CANTERBURY
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FOR THE TEST BENCH

UNIVERSAL SPEAKER INPUT UNIT

Here is a handy piece of equipment for your radio re-
pair bench, a unit which will couple up almost any
receiver into a well-baffled, wide-range speaker.

NYTHING which will
A save time is worth hav-

ing in a radio repair
business. Although it is always
essential to test each repaired
set on its own speaker, it is
handy to have a speaker on
the bench to which any set
can be plugged. Since various
sets require different loads
and field coil resistances, and
have different speaker plug
arrangements, quite a lot of
thought is required to make
up a speaker which will suit
any receiver likely to be en-
countered.

For some years past there
have been universal speaker
units on the market, but few
seem to appreciate that the
special components are readily
available, so that a wuniversal
speaker can be built up quite
cheaply by anyone with a nor-
mal knowledge of radio con-
struction. The home-made

unit can have several advan-
tages, apart from economy. It
is possible, for example, to
build the input arrangements
then mount the

as a unit,

speaker at a distance, or build
it into a wall, so that it has
effective baffling to allow full
reproduction of the low notes.
It is possible, ‘with your home-
made unit, to use a wide-range
speaker, such as the Rola type
0-12. If a set tests well on this
speaker you can rest assured
that it will sound alright on its
own speaker. The Rola “O,”
with adequate baffling, will
reproduce lows so well that
any trace of hum in the set
will be readily noticed. Simi-
larly, with a strong high note
response the reproduction of
distortion will be so clear that
you will not fail to recognize
even small traces of it.

We recently built up such an
input for our own use, coup-
ling it up to a Rola “0-12,”
fitted into the wall. For the
base of the unit we folded up
a piece of 18 gauge aluminium,
fitted a piece of masonite for
the front panel, and so we had
a rough and ready, but ser-
viceable job in a matter of an
hour or so of work.

For the various input load

o
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impedances we obtained a
special transformer which is
available in the Ferguson
range, known as type Ul and
listing at 26/6. This transfor-
mer has a centre-tapped pri-
mary for either single ended,
or push-pull input, and a sec-
ondary with a number of tap-
pings. If these tappings are
switched into the voice coil of
a speaker with an impedence
rating of about 2.3 ohms, the
effective load presented to the
receiver can be switched from
2,500 ohms up to 30,000 ohms
in handy steps.

For the switch we obtained
a small rotary job which is
provided with 12 contacts,
using only seven of them for
the tapped secondary of the
Ul transformer,

For the field arrangement
we obtained a Ferguson choke
to take care of hum, and then
added a switch and a series of
resistors as shown in our dia-
gram. The resistance of the
choke was about 250 ohms, so
that we searched the junk box
for heavy duty resistors, noth-
ing less than 20 watts capacity,
and found a couple of 500’s,
a 1250 and a 5,000. By fitting
these as shown in the diagram
we obtained a handy series of
ranges. In the “O” position
there is only the resistance of
the choke, in the next position
there is the resistance of the

(Continued on next page)
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INPUT UNITS (Continued)

choke, plus one of the 500
ohms resistors, making it near
enough to the same effect as
& field coil of 750 ohms. On the
next step .of the switch the
sécorid 500 ohm resistor comes
into circuit, bringing the total
to about 1,250 ohms. This can
be used for any set rated to
use a speaker with a field of
1,000, 1,250, 1,500 or even 2,000
ohms. On the next step we

get 2,500 ohms, a popular size
with many old-time sets. On
the last step we get 7,500 ohms,
which was used in some sets
of the 1930-1932 era. If your
junk box does not provide the
same values that we selected

(7]
? Creen
Ked.
P Green
UNIVER SAL
SPEAKER INFUT
umNIT,

it is easy enough to use other
resistance values in series or
parallel arrangements to make
up a number of handy resist-
ance values.

The front panel arrange-
ment requires some thought,
and we wouldn’t say that ours
was ideal, but it is simple. The
voice coil terminals are brought

SEESEERAHALLALALARALARALAARSAALSRRGRASSRR SN RRALARRARAS

12 McMAHON

STREET, WILLOUGHBY, N.S.W.

FERGUSON

TRANSFORMERS PTY. LTD.

For YOUR

UNIVERSAL SPEAKER INPUT UNIT

Use FERGUSON Types

Ul—Universal Output Transformer. - - -
Developed in the FERGUSON LABORATORY

speaker circuits.

FERGUSON units were specified by the Technical Staff of “Australasian Radio World” for their
initial experiments and final model of the Universal Speaker Input Unit described in this issue.

ALWAYS SPECIFY FERGUSON

C20/150—Filter Reactor

specifically for application to multi-matching

Send for full details of the FERGUSON range—a transformer for every application.

FERGUSON TRANSFORMERS are available at all wholesalers throughout Australia and Tasmania.
If you have any difficulty in obtaining supplies—contact us direct.

FERGUSON TRANSFORMERS

PTY. LTD. -

12 McMahon Street, WILLOUGHBY, N.S.W.
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PARTS LIST

Piece of 18 ga. aluminium,
size 10iin. x 10in., to be
folded to make base.

Piece of masonite, 10in. x
4in. for front panel.

1-Input transformer, such
as Ferguson type Ul

1-Filter choke, such as
Ferguson type C20/ 150.

1 two-way switch.

2 7-way switches (or 12-
way).

3 knobs.

10 terminals.

Several heavy-duty resist-
ors; see text.

1 2.5 oum resistor.

e d e

out at one side, with easy ac-
cess, so that it is a simple job
to connect an output meter
across them, or the a.c. range
of a multimeter, with a con-
denser in series. Then a
switch is provided and a re-

sistor, so that for prolonged
testing on a single tone, the
speaker can be silenced and

the tone signal watched on a
meter.

On the input side a row of
terminals is arranged in pairs,
linked with short pieces of
wire. These can be easily re-
moved and a milliammeter in-
serted to give plate current
readings for either output
valve, or in the total h.t. run
to centre tap. Permanently
wired in to the back of these
terminals is a speaker lead and
plug, with a 5-pin plug con-
nected in the usual way, viz,
field across the filament pins,
centre-tap to the grid pin and
plates to the plate and cath-
ode pins. An adaptor was built
up to convert this plug into
a four-pin one for those single-
ended sets which use a four-
pin sccket with field on the
filament pins. With this plug
and adaptor it is possible tc
serve about 80 per cent. of the
sets likely to be encountered.

2000900000 0000000000000

CHECK LINE VOLTAGES

If you encounter a set which
does not give performance up
to expectations it is wise to
check the line voltage. The fact
that the line is supposed to be
240 volts doesn’t mean a thing
in these hard times. Owing
to shortages of transformers,
and one thing and another, the
lines are often overloaded and
run for long distances with-
out stepping up. Nett result is
that the line voltage may be as
low as 180 or 190 volts ot some
times of the day: A radio set
with the transformer connected
on the 240 volt terminals wilt
not give proper performance
on 180. Not only is the high
tension voltage down, but also
the heater supplies. In most
cases it is quite safe to con-
nect the mains to the 200 or
220 volt terminals, if these are
provided on the transformer.

Australasian Radio World, September, 1949

Special arrangements can be
dealt with by having a few
plugs and leads on hand with
solder-lug terminals on \:che
ends of the leads. These can
tnen be connected as required

to the terminals on the front
board.

In use, this speaker input
unit proves most helpful. Run-
ning the multimeter over the
terminals gives you a good
check of the total current drain
of the set, by measuring the
drop across a known field re-
sistance.

“Radiomac”’

NAME PLATES
PiNPUT]

: g
() A
Dress up your equipment with
these plates—Black with brass

lettering. Size 114” x 14” — in
the following titles:
Aerial Phone
Attenuator Phones
Band Set Pick-up
Band Spread Plate
Broadcast Play-back
B.F.O. Power
Buffer Power-amp
Crystal Record
Current Radiation
C.W. Receive
Doubler Rectifier
Earth Regeneration
Filament Short-Wave
Focus Selectivity
Gain Selector
Grid Speaker
High Sweep
Input Sync.
Intensity Tone
Key Transmit
Low Tuner
Microphone Volts
Milliamps Vernler
Mixer Volume
Monitor Wave Change
Modulator X Shift
Neutraliser Y Shift
Off-On X Amp
Ohms Y Amp
Oscillator Radio
Output A Battery
Preamp B Battery
C Battery
4d. Each
PRICE’S RADIO
5 & 6 Angel Piace, Sydney
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Builte like a Scientifie Instrument . . .

Because music and speech from each broadcast station must be tuned-in precisely
by the listener himself — Mullard has infreduced scientific Eyeline Tuning — thus
making this delicate task smooth and easy for everybody — thanks to Mullard
scientists and the new Mullard Matched Valves. Each receciver is fully guaranteed

e .. and Triple Tested!

')" The “Thousand”

i A compacted medium-range Broadcast Interceptor activated
through in-built rotary mains supply switch from any A.C. 220-260v.
mwmme light or power point. One-piece cabinet mould with Sonic "free-

B back" gives pure and ample re-creation. Standard cabinet toning:
‘ Walnut, mahogany, ebony. lvory, jade and blue slightly extra.

MODEL 1000 RECEIVER, £18/18/-.

Mullard English=
made valves

Th “Eleven-0-Seven”

Larger Broadcast Interceptor with ex-
panded R.F. and Sonic range. Gramo-
phone input channel with extra generous

were the first to
be used in Aus-
tralian Radio.
They are first in
the Empire
to-day.

Sound Re-creator giving surprising vol-
ume and extreme clarity. For 220-260v.
A.C. supply through rotary mains switch.
One-piece walnut cabinet mould.

MODEL 1107 RECEIVER,
£27/15/-.

The “Eleven-O-Three”

Comprising all the 1107 features plus

hemispheric H.F. Range-probe covering UNCONDITIONAL

all standard broadcasts and local or over-

seas—I16.3 to 50.8 metre transmissions. GUARARANTEE
The 1103 makes two hemisphere listening

an easy pleasure at any time of the day on every Eyeline
or night.

MODEL 1103 RECEIVER, £32,  'uring dial plate.

Maullard T

MAKERS OF WORLD FAMOUS RADIOS

Advertisement of Mullard Australia Pty. Ltd, 35-43 Clarence Street, Sydney.

Distributors in all States Sold Everywhere
M108-49
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TEST EQUIPMENT

Effective Valve Checker -

In response to numerous requests, here is a descrip-
tion of a valve-testing unit which you can easily
build yourself out of readily-available parts. Its
performance leaves nothing to be desired.

HE instrument described

below permits tests of all

descriptions to be carried
out on all types of valves. Only
orie valve socket is shown in
the circuit diagram, but every
available type should be in-
cluded.

Number 1 pins on each valve
socket are wired together; all
No. 2 pins together and so on.
In addition they should all be
wired to iheir respective num-
bers on the eight element selec-

selected by plugging wander-
ing leads into their correct
pocitions along these sockets.
These are shown by the dotted
lines in the diagram as they
would be set up for testing a
6V6 output valve.

The grid lead is easily re-
cognised by the grid cap in
addition to the “banana plug,”
likewise the plate and screen
leads are easily identified as
the two are tied together. The
other three leads, however,
need some means oi identifica~

tion “banana plug” sockets. tion such as red rTor + heaier,
The vwvarious elements are klack for negative heater, and
0.0 [el¥e) ?Do Q
O o o o
090 Q0 o o ° Qo
S PN, 5 PN 6PN 7PN LOKTAL OCTAL
..V-l!PE PEANUT NEON

P TYPE

O 0
K G.CAP
-H. +H. Q O
QQQQ
0600
5 6 7.8

SHORTS

GRID GAS EN@S(ON

50mA .
10 mA. LEAKAGE POWER,

Suggested Layout for Panel

Australasian Radic World, September, 1949

white for cathode, the varia-
tion of colour being either in
the wire or the insulation on
the plugs, or else the panel
marked accordingly, as shown
in the suggested panel layout.

The wandering lead idea has
the advantage that any new
type of sockets that may come
on to the rmarket may be added
at any future date and the
tester will never become obso-
lete.

The secondary of the power
transformer must be rewound.
The number of turns of one
filament winding are counted
before all of the criginal sec-
ondary windings are removed.
Say, the five-volt winding
turns are counted and found
to be six, then the number of
turns required from the start
of the new secondary to each
voltage tapping would be six
times the voltage required at
each particular tapping.

Switches Nos. 1, 3 and 4 are
closed in their normal position
and should be mounted upside
down on the panel so that they
open when switched down.

Switch No. 2 s wired so that
the grid circuit is switched to
the negative heater when the
switech is up; that is, in its
rormal position. Switch No.
6 is in its normal (up) posi-

(Continued on next page)

Page Nine



VALVE CHECKER (Continued)

tion when switched to shorts.
Switch No. 5 is a rotary 10
position switch for selecting
the correct filament voltage for
the particular valve under
test.

To Test for Shorts,

With the switch in the
shorts position (up) the neon
lamps will glow if the plate or
screen is shorting. This test
should be the first carried out
as it will reveal any short that
is liable to damage the meter.
Shorts by other elements are
revealed when tests for mutual
conductance and cathode-
heater leakage are carried out.

To Test for Emission,

Pull down switch 6 to switch
to emission, and the meter
reading will give an indication
of same. The 50 M.A. shunt
is left across the meter (switch
up) for testing rectifiers and
cutput valves. For all other
valves pull down switch 4 to
uvecrease the meter range to
10 M.A.

To Test for Mutual
Conductance.

Pull down switch No. 2. This
gives a grid shift of 7.5 volts.
An increase in the meter read-
ing (plate current) will give

<« 6 O N o

Q) FROM EACH PIN 1|,
\>:"—‘ .
N

GRID

50 mA. suuur

U GRID cAP

POS. HTR.

aiE

20.w.

=0

1OoV

VALVE TESTER
b H.M. Watson .
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an indication of mutual con-

ductance. If no increase is.
obtained a short from control.
grid to cathode or heater is
indicated.

To Test for Gas.

Pull down switch No. 1, and
1f the valve is gassy, grid cur-
rent will flow, causing a volt-
age drop across the .5 resistor
and thus changing the meter
reading.

To Test for Cathode-heater
Leakage.

Pull down switch No. 3 and
the meter reading should drop
to zero, if it fails to do so a
leakage or dead short exists
between cathode and heater.

To calibrate the instru-
ment a list of valves is drawn
up; good valves are then
tested and their relevant read-
ings recorded for future com-
parisons. Alternatively these
readings may be noted along-

side the valve characteristics.
in your valve data book, which
would have to be consulted
each time in any case for the
selector plug positions.

Can anyone tell me why
some manufacturers label their
1 meg. pots “500 M” instead of
“500 K.” As we all know M-
denotes milli or thousandths,
which would make the pots
resistance a half cne ohm. I
have seen the M wused for
thousands alongside of re-
sistor values in American cir-
cuit diagrams also. Perhaps,.
like the colour coding of re-
sistors, it is just another way
to make things a little more:
difficult for the beginner.
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FOR GRAMO REPRODUCTION

Versatile Amplifier Design

Here is an idea for an amplifier which lends itself
to numerous minor circuit changes so that several
different arrangements can be tried experiment-
ally until one is found which suits your own par-
itcular taste or requirement.

MPLIFIERS are easy to
to build, easy to get into
proper operating condi-

tion and give endless enjoy-
ment from the superior quality
of reproduction of gramo-
phone recordings.

Biggest problem is, usually,
to get an amplifier design
which has the right amount of
gain to suit your pick-up. The
signal voltage from pick-ups
will vary tremendously and it
is never a hundred per cent.
to use an amplifier with the
volume control always retarded.

After giving this matter con-
siderable thought, here is what
we think is the answer; a
simple amplifier design which
lends itself to almost infinite

variation. You can purchase
the parts specified for this job,
build up the amplifier accord-
ing to our photographs and
picture diagrams, and then
settle down to weeks of inter-
esting and instructive experi-
menting, trying out various
valve element connections,
coupling, and so on, noting re-
sults and then settling on that
particular arrangement which
gives you the amount of gain
and the tonal quaiity which
you find will suit your taste
to perfection.

The first version of this am-
plifier, the one shown in the
circuit diagram is the one
which we found to be ideally
suitable for the newest sensa-
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tion in quality reproduction
circles, the Acos type GP12
high-fidelity crystal pick-up.
Stocks of this pick-up, which
was described in detail in our
issue of February, 1948, have
now been landed from Eng-
land and are proving most
effective. Unlike most other
high-fidelity pick-ups, this
Acos GP12 has a fairly high
signal voltage, and has its in-
herent bass compensation, so
that no tone correction is
necessary. Straight from the
box and on to a good record-
ing it is capable of handling
the full range of frequencies
likely to have been recorded in
the first place, without any of

.the harshness which is some=

times accepted as essential in
wide-range reproduction. The
needle in the new Acos pick-
up is a permanent sapphire
type, so that you have economy
of operation as well as a low
price, the list price being
£3/12/6.

Most of our testing was done
with this pick-up and a Rola
type “0-12” speaker, so you
can rest assured that if you
use these accessories, and build
up the amplifier exactly as de-
seribed, you will have a mighty
pleasing outfit.

The Circuit.

Our recommendation is to
get this amplifier working as
shown in the fundamental cir-

(Continued on next page)
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VERSATILE AMPLIFIER (Continued)

cuit first, then you can play
around with modifications, ad-
ding inverse feed-back and so
on.

The fundamental circuit pro-
vides for all triode operation.

The first amplifier has the
screen and suppressor tied to
the plate, making it effective
as a triode. This gives much
lower gain than can be ob-
tained by connecting the sup-

To CAP

25 mfd. Pick vP

—4OVl‘t

1 C
385
555 e
' Ollo ; CT.
! AL 385
age
1 O 260

it G RUR € 10 0 gl o)

CHOKE
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pressor to the cathode and
feeding the screen from an in-
dependent voltage. This first
valve feeds into the output
valve by means of resistance-
capacity coupling, which is
probably the safest for the be-
ginner. Improved quality can
be obtained later by altering
the circuit to direci-Ttupung,
or at least you can easily start
it out and judge by your own
experience.

The output valve is the solid
transmitter type, the 807, which
is still available at a cheaper
price than most ordinary power
valves, yet can be used in sev-
eral different ways. Being
built to withstand high voltage
in transmitters it has robust
elements which will stand al-
most any amount of abuse.

For a start we suggest using
this valve as a triode, too, by
connecting plate and screen, or
at least by coupling them to-
gether through a 100 ohm 1-
watt resistor which acts as a
parasitic suppressor. Before we
forget to mention it, mount
this resistor right at the valve
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socket with its pigtail cut back
to about three-sixteenths of an
inch long and soldered as close
to the socket terminal as pos-
sible.

Bias for the output valve is
taken from a resistor in the
negative side of the high ten-
sion, this arrangement saving
the cost of a by-pass conden-
ser if nothing else, but also
making the whole job more
versatile,

Construction.

As will be seen from the
photographs and diagrams, the
job is a very simple one to wire.
The components can all be
fitted in without any need of
insulated terminals, everything
hanging on its own pigtails or
terminals. This is not a nice
way to build a set, of course,
but it is the easiest and the
quickest. Those who feel com-

petent can easily use a ter-
minal strip and mount the
components rigidly on it.

EXPERIMENTS

Now to get deeper into the
subject of changes which can
be made, let us go into the sub-
ject of voltage gain. This can
best be done by working back
from the output valve. The
807 can be operated either as
a triode or as a beam power
valve. As a triode it will have
a bias of about 30 volts and
require a signal of about this

amount in order to drive it to
full power output. As a beam
power valve it will require only
about 16 volts for full power.
As full power is considerably
greater than as a triode, the
amount of signal for equal
power to that obtained when
used as a triode will be only
about 8 or 10 volts.

The signal output from a
pick-up will be anything from

YERSATILE
AMPLIFIER,
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PARTS LIST

Base, size about 18 x 12
X381

Power transformer, 385 v.
@ 100/125 ma. 6.3v. etc.

Filter choke, 100/150 ma.

1- 8 mfd. electrolytic con-
denser, 600 volt.

1- 8 mfd. electrolytic con-
denser, 525 volt.

1- mfd. electrolytic 40
volt.

1- .05 mfd. tubular paper
condenser, 600 volt.

1- Resistor, 100 ohms, 1
watt.

1- Resistor, 5,000 ohms.

1- - 250,000 ochms.

1- 55 500,000 ohms.

1- Resistor, wire wound,
400 ohms 10-watt.

1- .5 meg. volume control.
1 4-pin (for speaker).

Sockets; 2-octal, 1 5-pin,

Valves: 1- 6SJ7, 1- 807,
1- 5Y3.

Speaker, 12in. permag.
5,000 ohm load.

Sundries: Power flex,
knobs, terminals, screws,
ete.

a fraction of a volt up to about.
5 volts, according to style,
brand, etc., and will vary con-
siderably even in pick-ups of
similar type.

The Acos GP12 which we ob-
tained from the stock of a
wholesaler  (not specially picked
ocut for our benefit) delivers
from a quarter of a volt to
about 1 volt on peaks. It isthe
peaks which count, as the
signal input to the output
valve mentioned above is the
absolute peak. The gain in
the 6SJ7, when used with tri-

(Continued on next page)
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VERSATILE AMPLIFIER (Continued)

ode connection is about 13.
According to these calculations,
then, the triode first amplifier
will only drive the output valve
fully if the latter is used in the
beam power connection. In

practice, however, we found
that the output of the 807

quite sufficient for normal
household use.

By changing over the first
amplifier from triode to screea
grid operation the gain jumps
from about 13 to over 100. This

gives ample drive for the 807
as a triode, in fact it becomes

when triode

connected was

desirable to cut back the gain

RADIO RETAILERS

REMINDER

ment

(1) Any vendor of appli-
ances capable of being used
for the reception of broadcast
programmes shall, within seven
days after the end of each
month, supply to the Superin-
tendent, Wireless Branch,
Postmaster-General’s Depart-
ment, or to such officer as is
prescribed, in the State in
which the vendor carries on
business, the name and address
of each person to whom, dur-
ing the month, he sold, hired,
lent, leased, or otherwise dis-
posed of any such appliance.

is greatly appreciated.

Section 100 of the Australian Broad-
casting Act requires that . . .

The co-operation extended by the Radio
trade to the Postmaster-General’s Depart-
The Post
Office looks forward to a continuance of
that happy relationship.

Page Fourieen
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a bit, by means of inverse feed-
back. A simple and effective
way of fitting feedback is to
get two resistors of a ratio of
about 10 to 1, such as 10,000
and 100,000 ohms. Connect
these in series across from
plate of the output valve to
tigh tension, ie., across the
input to the speaker trans-
former. Now run the 250,000
ohm plate feed resistor to the
junction of these two resistors,
instead of to high tension. With
the 10,000 ohm resistor nearest
to high tension and the 100,000
one connected to the plate, the
inverse feedback obtained is
about 10 per cent., a handy
amount for most general use.

Bias Adjustments

Bias for the first amplifier
valve is obtained from the re-
sistor in its cathode circuit. If
used as a triode the 6SJ7 will
need a bias resistor of about
5,000 ohms as shown on our
circuit. If changed over to
screen grid operation by feed-
ing the screen a separate high
tension voltage the bias resistor
will need to be reduced to
1,000 ohms.

The bias for the output valve
is obtained from the resistor
between centre-tap of the
power transformer secondary
and earth. As shown at 400
okms it will be right for triode
operation of the 807. If the
screen of the 807 is connected
direct to high tension instead
of the plate the valve will be
operating in a different man-
ner and will need a much lower
amount of bias. This means
that the resistor will need to
be lowered to 150 ohms.
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TEST EQUIPMENT

Electronic Voltmeter

An ordinary voltmeter will draw current and cause
a load to be imposed in the circuit which it is mea-
suring. This makes it useless for many applica-
ticns, such as measuring signal voltages whilst a
set is in operation. What is required for such work
is a vacuum-tube or electrenic voltmeter, as de-
tailed here.

of measuring voltages of

all frequencies up to 1C0
megacycles or more provided
that high grade coniponents
are used and attention paid to
the construction of the probe.
To keep the input resistance
high 50 megohms is used as

T HE instrument is capable

Lo e e S S o S s e e e s s e e s s s e s a s s d
By
H. M. WATSON,
89 Botting Street,
Albert Park (S.A))

PP PSPPI IO EP OO PGIOIETIITE

this figure gives mnearly i7
megohms per volt; a value
high enough to prevent load-
ing of any circuit that is likely
to be encountered.

The instrument is designed
so that a grid shift of 3 volts
in either direction will give a
full deflection of the meter,
which means that the voltage
ranges have to be multiples of
this figure, of which the most
appropriate are—volts X 1, 5,
10, 50, 100 and 500 to give
ranges of 0 to 3, 15, 30, 150,
300 and 1500 volis respectively.
It is now only necessary (0
calibrate one range and all the
others will fall into line auto-
matically. The meter is grad-
uated in tenths and the 0 to

3 range marked in, making
thirty graduations in all.

With the 3 volts applied to
the probe there is the 50 meg-
ohm bleed to earth. Other
voltage ranges will require
this figure divided by the
voltage multipliers (5, 10, 30,
100 and 500).

The 40 megohm resistor tak-
ing the bleed from 10 to 50
megs has to be made up by
placing four or more resistors
in series but as these may be
of 1 or ¥ watt ratings, they do
not take up an undue amount

. of space, which, in any case,

is not at a premium. Theé re-
sistors in the bleeder chain
should all be of the metalised
type as the resistance of ordin-
ary carbon types decreases
with frequency increase. The
accuracy of the meter reading,
of course, is governed by that
of these resistors amongst other
factors, one of —rhich is con-
tact potential when using the
diode probe.

This small D.C. voltage of
about 7 volt is due to stray
electrons reaching the diode
plate from the cathode as soon
as it is heated, even when no
positive potential is applied to
the dicde plate.

Let us assume that the
switch is set on the 15 volt
range. The 15 volts it is de-
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sired to measure, plus the one
unwanted contact potential
volt, making a total of 16
volts, will be present. Now, if
this 16 volts is picked off at
10 megohms above earth there
will be

16

— of 10 or 3.2 volts

50
applied to the 6SN7 grid which
is .2 volt too much to meet
the requirement of 3 volts. Ad-
ding the 1 volt contact poten-
tial to the other voltage
ranges it is noted that for the
30 volt range = 31 volts picked
off at 5 megohms

31

= — X — =
50

an error of .1 volt; and on the

150 volt range, 151 volts picked

off at

3.1 volts,

150
1 meg =

X1 =302
50 !
an error of .02 volts. Then, of
course, there is the total error
of 1 volt when switched to the
3-volt range.

To compensate for these
errors the zero-set could be
changed for each range or pre-
ferably this inconvenience
could be eliminated by design-
ing a suitable bleeder chain

(Continued on next page)
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ELECTRONIC VOLTMETER (Continued)

and using the contact poten-
tial of the second diode to buck
out that of the first so that the
grid voltage of the 6SNT7 can
be held at 3 volts irrespective
of range switch setting.

A 10 megohm resistor chain
is used in this case so that
with one volt applied a bleeder
current of 1-10 microampere
flows. Calculations are made
to find the values of resist-
ances required to give voltages
equal to the above errors and
these voltages are applied in
phrase opposition to the con-
tact potential voltage of the
first diode. It will be noted
that 10 megs are used for the
3-volt range, which means that

Y Y Y Y YV Y VYV Vv Vv VYV VU vV VvV VvV VP PV VYV VYV VY Ve e v v e e v

Vv

FOR 1949

it is

A&R

UP AND COMING
UP AND COMING!

That's the A & R Brand of
Transformers, Chokes and
Power Equipment

b e e Bt e b e A A S

Built well, not down to a
price—giving performance plus
THAT'S A & R

*

WATCH FOR FURTHER
DETAILS

*

Engineered and Manufactured

A. & R. Electronic
Equipment Pty. Ltd.

TS S SOOI O I SN WO

ST. KILDA, VICTORIA
Phone: LA 3657

4
4
]
1 LITTLE GREY STREET |
)
4
4
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2 megs will be required for the
15 volt range, 1 meg for the 30-
volt range, and .2 megs for the
150 volt range. The two higher
voltage ranges need no coni-
pensation as 1 volt in 300 or
1500 is negligible. A potentio-
meter in series with the resist-
ance chain allows for contact
potential voltage adjustments
of less than 1 volt.

As only .707 of the rectified
peak voltage is required acrcss
the 50 megohm bleed to give
a r.m.s. reading on the meter,
the remaining .3 approx. is
dropped across the 20 meg re-
sistor in the probe which, with
the .001 condenser forms a
ripple filter for the rectified
D.C. voltage

50
(.7 = 50 megs, total = ——
By
= 70 megs, difference = 20

megs.).

The cathode ifollower oper-
ated at low plate voltages is
used between input and the
meter valve so that grid cur-
rent in the final valve does not
vary due to varying grid resist-
ance as the ranges are
changed. The final valve, of
course, requires a plate voltage
high enough so that 1 m.a.
change in plate current is
achieved when the grid bias is
changed by 3 volts.

The power supply is balanced
so that fluctuations of the
mains voltage will balance out
due to the balancing sections
of the double triode valves.

The instrument is shown in
the circuit diagram set for
measuring 0—15 volts + D.C.
Switching to DC — reverses the
polarity of the 0-1 milliam-
meter. Switching to A.C. (high
frequency) switches in the
A.C. range adjustments in
place of the D.C. range adjust-

ment and also switches in the
diode probe and contact poten-
tial balancing network.

On switching to A.C. (low
frequency) the .02 condenser
is brought into operation to
prevent attenuation of these
lower frequencies. This posi-
tion should be used for all
voltage measurements of fre-
quencies below 100 k/cs where
the rectified D.C. output of the
probe gradually falls off in
amplitude, this attenuation be-
ing due to the R.C. time con-
stant of the .0005 probe con-
denser and the load resistancs
becoming less as compared to
the time required for 1 cycle
of the voltage being measured.

The range adjustment pots
and contact potential balance
pot all have the shafts cut off
short, a saw cut is then made
with a screwdriver. Once set
these pots do not have to be
altered.

For very high {Irequencies
the diode valve in the probe
should be of the U.H.F. type,
as the ordinary types have a
low shunt impedence at high
frequencies. As a double
diode is required a 6ALS is the
logical choice.

Another method would be to
use an EA50 or 9006 both
single diodes) and obtain the 1
volt to buck out the contact
potential from a dry cell. The
only alteration in the case of
the latter scheme = bkeing
adapted is the inclusion of a
5 megohm resistor between the
nioving arm of the pot and the
8 meg bleed resistor to make a
total resistance chain of 15
megs without the pot, as the
resistance network would now
have a potential of 1.5 volts
across it.

The plate cathode capaci-
tance of the valve chosen
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should be as low as possible to
prevent detuning.

The instrument measures
15 x 10 x 16, the meter being
set in the top centre of the

panel, midway between the left
edge of the panel and left edge
of the meter and in line with
the centre of the meter is the
cutlet for the R.F. prove. In
the same position only to the
left of the meter is the indica-
tor lamp. The common earth
terminal and the DC + — LF
terminal are situated in the
top left hand corner. The four

controls, zero set function
switch, range switch, and ro-
tary off on power switch are
evenly spaced across the bot-
tom of the panel and in that
order. All components are
mounted on the inside of the
front panel, the three valves
grouped together and stood off
on a bracket to the left of the
function switch, the pots for
range set are mounted simi-
larly on the right of the power
switch, the shafts facing the
rear of the instrument. The
power transformer is bracketed
to the top right of the panel.

All resistors in the resistor
chains are mounted directly to
their relevant switches, and all
other resistors mounted on
strips where most convenient.
All directions are given with

the instrument viewed from
the front.
The function switch has

three banks, each of two cir-
cuits, with five positions and
only four of which are used.

The range switch has three
banks, each single circuit with
10 positions, only six of which
are used.

+DC-
i COMMON

Dor  EARTH.

6SN7 GT

6SN7qGT,
45000#% A~
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 TheNeiv Name Of « Well-Tried Product

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-
sulatien, 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 ” Radio
products for initial
equipment, Home
construction and
Replacement pur-
poses.

“VEGA”

Super Quality
LF. TRANSFORMERS & COILS ha

new or rebuilt receiver.

Try “VEGA” components yourself, and be

convinced by results that you will use

“VEGA” Radio Products ultimately . . .
s0 why not now?

TELECOMPONENTS PTY. LTD.

225 TRAFALGAR ST., PETERSHAM,
SYDNEY. Phone LM 3118

—— ASSOCIATED WITH —

CRANCH PRODUCTS & TRADING
Co.

17 BOND ST., SYDNEY
Phones BU 3879, BW 7746
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ALL STAR
PERFORMERS

— %

“VEGA” Coils and
I.F. Transformers
have been designed
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
3 Miniature
Coils—Broadcas!
Standard and
Miniature
Coils—Short Wave
Standard and
Miniature
Coils—Dual Wave
Tuning Units, etc.

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.

ADDRESS........

U R/WY.
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SOUND FROM FILM

Pre-Amps For Talkie Work

From our friend in Northern N.S.W. comes another
letter, this time dealing with the finer points of
pre-amplifiers for photocell work, as used in talk-
ies. Practical data on this subject is rather scarce,
so we feel sure these details will be especially
welcome. —Your Editor.

THER than a brief
O article in May, 1947,

the subject of sound
on film and associated appar-
atus has not found much space
in your columns.

As I am a partner, operator
and billposter, etc.,, in a small
country theatre, I have devoted
@ considerable amount of time

e e e e o

By
RAY BROWN,
C/o0 Harvey Ivers,
Taree, N.S.W.

s o i i r PP e

to the above mentioned sub-
ject, and hope the following
notes may be of interest.

Being a- devotee of high-fi, I
had bench and service proof
that AC exciter lamps were
not a proposition.

Secondly, that frequency
range from the optical system
was directly controlled by P.E.
cell loading, and the sensitivity
of the optical system itseli.

This ruled out the balancing
of the output from two
machines by conventional
methods, that is by exciter
lamp adjustment on the low-
ering of either P.E. cell voltage

supply.

Australasian Radio World, September,

I approached the problem as
in Fig. 1, and in practice, it
worked out very well, balanc-
ing the output from two
soundheads and allowing me
to control the gain to the
mixer stage.

The nominal practice to use
a high gain pentode is ¥In-
clined to amplify any machine

noise present during low volt-
ages as well as any micro-
phonic troubles present in the
valve itself.

Moreover, the output from
P.E. cells of the non-gaseous
type is extremely low and is
directly controlled by the grid

(Continued on next page)

0
TO MIXER_
02
677 (Diodes Con.
to Cath)
A. 005 g
ai ¢ PEZL
$ ZoR
b 32
POINTS AB
WIRED to ST
SWITCH I
CASE of
FAILURE OF
EITHER VALVE
_rh
{ PM.G. TYPE MAKE BEZEL fe)
SI. | { aefoRE BREAK BOTH i
CONTACTS MADE
o Sl o . L'IZ'JR 10v. SW. OPEN
B+ O 90w MAX. B8+Q 250v MAX 6V = Cissts
FIG. ).
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PRE-AMPS (Continued)

loading of the first amp stage.

The usz of a leaky grid type
of bias here would seem to be
the answer, but, unfortunately,
hum problems are rather hard
to overcome even in low gain
amplifiers, so their idea was
also ruled out.

Floating of the P.E. cells,
pre-amps and mixer valves
was found to be necessary, and
all new single ended types
of valves were found to be a
kad proposition anywhere in
the amplifier.

As I had already arranged
to have 10v. D.C. coming in
for the exciters, the pre-amp
fil. were also made D.C.

As both the 6T7 and 12J7
valves have 150 M/A fils. they
could be supplied from the
kias source in a push-pull
amplifier of the 807 type where
the output walves pull some
150 M/A’s of current.

As regards to the cell load-
ing, the highest value I have
seen used is 3 megs., the most
common 1 meg., but 2 meg.
was foud to be a nice value
if the bass response of the
amplifier is good. Some form

NB. 51. COULD BE SUITABLE TYPE MERCURY

SWITCH AND RES. OMITTED. . . . .
X(ITEK
-0 o &
BEZEL % § 5. ! 3 5%

BEZEL
5A.
~ &
o
S52.53.USED IN EVENT 29 VOLTS
OF FAILURE SI 100w, o-10
(PARALLEL WIRED) :
CHANGE OVER THENCE
BY PRE-AMP. =~
SET TO 8'6Vv. AT CONTROL
A PANEL ONE LAMP IN
10 “ciRCUIT : ..
g
et FIG. 2.
of Dbass boost is de- greatly to the life of the lamp,
sirable, especially in small 5,3 makes the change-over

halls where the working out-
put of the amp. is compara-
tively low.

The change-over switch in
the pre-amp is merely an
emergency one, as change-
cver is normally done on the
exciters, as in Fig. 2—the in-
coming lamp being heated with
a voltage of 13v.—this adds

647

1620

AMP.

Page Twenty

actually noiseless.

P.M.G. switches are used and
wherever posible the contacts
paralleled.

The mixer is arranged as in
Fig. 3, and for theatre work
the Technico pick-up, FP8, is
outstanding among the cheaper
variety. Whilst the frequency
range may be low scratch is
virtually non existent—a most
desirable feature.

From the mixer two channels
are fed, both being single-
ended amplifiers of the 807
type.

One with heavy bass boost
is fed to an A.W.A. P.A. special
in a bass refiex box and the
other to a Rola 8/42 in a multi
cellular horn similar to the
gramo combination printed in
your January issue.

As regards to the frequency
range, a 10,000 cycle note is
just audible and no more, but

(Continued on page 40)
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RADIO THEORY COURSE — Part Three

Alternating Currents

Now that our new theory course has reached the
third session, the going gets tougher as we dig
into that more difficult but impertant subject of
alternating current.

LTERNATING  currents
are very important in
radio, as both radio and

sound waves are alternating in

character; that is, there is a
regular periodic reversal.

A sound is an alternative
compression and rarefaction of
the air—the air may be com-
pressed and rarefied many
thousands of times per second.
These compressions and rare-
factions act on the ear drums.
giving the sensation we know
as sound. The sound waves
also operate on the diaphragm
of a microphone which, by its
movement, generates minute
alternating currents.

Radio waves are themselves
alternating ele ctr omagnetic
waves which are capable of
travelling through space. Any
conductor in their path, such
as an aerial, has small alter-
nating voltages similar in
form to the lectromagnetic

wave induced in it. These
alternating voltages are am-
plified in the receiver and fi-
nally the sound modulatior
carried by them is separateC

from the radio frequency, and
this is amplified further, anc
finally drives the speaker

which re-converts it intc
sound waves in the air. |
In the measurement of al-!

[
Vectors fort
Fme Qort

F/'g /<cod,

ternating currents it is not
sufficient to simply measure
current and voltage. In addi-
tion, power—which is not al-
ways equal to EI — frequency.
wayve, form and phase rela-
tionship are important.

Alternating Current Terms

1. WAVE FORM. The wave
form of an alternating current
or voltage is the shape of the
graph of voltage v. time. The
primary wave form is the
SINE WAVE. This is a pure

wave form, and all other regu-

&CYCLE
o
{
o
1
i

A xf ATEZ

Fl'g Ja

lar waves can be broken into
combinations of sine waves.

2. INSTANTANEOUS VALUE.
The instantaneous value of an
alternating current is the ac-

tual current at a given instant
—naturally this will be differ-
ent an instant later. Then we
can say that tbhe wave form is
a graph of instantaneous
values against time.

3. MAXIMUM OR PEAK
VALUE. The peak value of any
wave is the greatest positive
(or negative) value reached
during the cycle. The positive
and negative peaks may not
be equal, but the positive and
negative averages must be
equal.

4. CYCLE. A cycle in alter-
nating current work is the
complete series of changes
from a given instant until the
same conditions recur. The
cycle for a simple sine wave
is from one peak to the next;

(Continued on next page)
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ALTERNATING CURRENTS (Continued)

for more complex waves there
may be several peaks of dif-
ferent values, both. positive
and negative.in one cycle.
Fig. la shows a sine wave—
“a” is the peak value, “b” is
the instantaneous value at the
time “t” seconds from the ref-
erence time. The instantan-
eous value can be calculated

by the rule
e — a Sine 6.28f (t + x)
where e — instantaneous
value,

a = peak value,

f = frequency in cycles per
sec.

t = time from reference
in seconds

X = time to previous zero
(from reference).

5. FREQUENCY. The fre-
quency of a wave is the num-
ber of complete cycles in one
second.

A few common frequencies in
A.C. work are:—

Australian A.C. supply — 50
c.ps. (Except W.A.—40 c.p.s.)
U.S.A. AC. supply—60 c.p.s.
Vibrator power supplies for
radios, etc.—100 or 150 c.p.s.

Audible frequencies—12 c.p.s.
to 200,000 c.p.s. (The average
person can hear about 20-

12000 c.p.s. at normal volume For example if the time be-

levels.)

Radio frequencies—

Below 30,000 c.p.s. (30 kcs.).
Very low fregs. V.L.F.

30 to 300 kc. Low freqs. L.F.
200 to 3,000 kec. Medium fregs.
M.F.

3,000 to 30,000 ke. (3-30 meg-
acyles). High fregs. H.F.

30 to me. Very high fregs.
V.H.F.

Above 300 me. Ultra high
freqs. UHPF.

The latter band is now being
divided into: Decimetric
waves: 300 to 3,000 mec. (1 to
.1 metre; 3 metre); Centri-
metric waves, 3,000 to 30,000
me: (21 -to =01 m)

6. WAVE LENGTH. As the
radio radiations move outward
from the aerial transmitting
them, a given peak will be
some distance from the trans-
mitter when the same condi-
tions occur on the next cycle.
This distance is termed the
wave length of the transmit-
ted signal. It is clear that
the wave length will be depen-
dent on the frequency of the
signal. If the frequency is
high there will be less time be-
tween succesive peaks and the
wave length will be shorter.

~r
(@) Instanfangous Valves,

Feok RM.S
Valves Valves,
(b) Vectors.
Frg I1.
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ween peaks is 1/750,000 of 1
second— (750 k.c. signal), and
radio waves, like light, travel at
200,000,000 metres per second,
then two successive positive
peaks will be 300,000,000/750,000
metres apart; a distance or
wave length of 400 metres.
Doubling the frequency to 1,500
k.c. will halve the wave length.

The relationship between
velocity, frequency, and wave
length is given by—

N Li
where V = velocity of light in
L = wave length in
metres.
f = frequency in cycles
per sec.
A simple basic reference

which is easy to remember is
that a wave length of 300
metres is equivalent to a fre-
quency of 1 megacycle (1000,-
000 c.p.s.).

7. ROOT MEAN SQUARE.
(R.M.S.). As in direct current
work the usefulness of a cur-
rent is best measured by the
work it can do.

Some equivalence between
alternating and direct currents
is, of course, necessary, and it
is the heating effect of a cur-
rent that is used for compari-
son. As the heating effect of
a current is dependent on the
square of the current in D.C.
work so the alternating cur-
rent ampere is chosen as that
current which will have the
same heating effect through
the same resistance. The aver-
age value of an alternating
current is zero (as much is
neg. as pos.), but the value of
the square of the current is
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always positive (the square of
a2 neg. quantity is always posi-
tive) so the reversal of ‘the
current does not affect the
power.

The R.M.S. value of the cur-
rent is then the square root of
the mean or average value of

the squares of the instan-
taneous values of current
throughout the cycle. In prac-

tice this is rarely determined
experimentally as most metres
which read A.C. are dependent,
in themselves, on the square of
the current.

For example the moving iron
type meter depends on the re-
pulsion occurring between two
pieces of iron in a coil. This
repulsion is proportional to the

Fra. IIT,

product of their pole strengths;
but, as both are magnetized by
the current and in proportion
to the current, then the repul-
sion is proportional to the cur-
rent squared. Similarly the
hot wire instrument depends
on the heating effect, ie,
the current squared. The in-
ertia of the moving parts does
the averaging and the calibra-
tion corrects to give the square
root, so the meter reads R.M.S.
values directly.

8. FORM FACTOR. The av-
erage value of half a cycle
bears a definite relationship to
the R.M.S. value provided the
wave is true sine form. The
R.M.S. value is 1.11 times the
average for a half cycle. Should
the wave form differ greatly
from the sine form the form
factor will not be 1.11. A
peaker wave will have a higher
form factor, while that for a
flat topped wave will be lower.

Form factor becomes import-
ant in the design of alternators
as it enters the design equation
and it is also important in the
case of rectifier instruments,
the scales of which must be
corrected to read R.M.S. as the
meter reads only average
values.

Fig. 1B shows a sine wave to-
gether with the curve of cur-
rent squared and the R.M.S.
and average values.

The peak value of a sine
wave is 1.414 times the R.M.S.
value, that is the R.M.S. value
is .707 of the peak value.

In practice most waves are
approximately sine form (with
the important exception of
sound waves wheh are gener-
ally very complex).

9. PHASE RELATIONSHIPS.
It is clear that two alternating
waves of the same frequency
can have their maximum

Australasian Radio World, September, 1949

Fig. IV.

values at different times. Fig.
1C shows two sine waves “a”
and “b,” having the same fre-
quency and amplitude. The
two waves, however, are dis-
placed a distance “d” apart,
“pb” having reached its max.
value before “a.” In this case
“a” js said to lag behind “b,”
or conversely “b” leads ‘a.” The
lag or lead is usually given as
an angle of lag (or lead). In
this case the angle of lag of
“g” behind “b” is determined
in degrees by the rule—

Angle = d X 360/w.

This is using the basis that
one cycle is represented by 360
electrical degrees. This is also
convenient when using vector
representation in which vol-
tages and currents are repre-
sented by arrows; the length
of the arrow being the voltage,
or current to a suitable scale,
and the angular position being
an indication of the phase re-
lationship. Current arrows in
vector diagrams are generally
shown heavy with a solid head,
while voltage vectors are repre-
sented by light barbed arrows.

The vector diagram corre-
sponding to fig. IC is shown in
Fig. 1D. These vectors are

(Continued on next page)
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ALTERNATING CURRENTS (Continued)

shown as peak values but they
could be R.M.S. values equally
correctly. The vectors are
considered to rotate anti-
clockwise round the origin do-
ing one revolution per cycle,
and the instantaneous value
for any given instant is the
<displacement of the end of the
arrow above (positive) or below
(negative) the horizontal line
through the origin. For this
the vector length must be the
peak value.

10. ADDITION OF ALTER-
NATING CURRENTS. When
two sine waves of the same
frequency and in phase are
added the resultant is simply
the sum of their values. If,
however, they are different in
phase the resultant wave is
less than their sum. When they
have different frequencies the
result is even more complex as
the resultant wave is no longer
a sine wave. Waves of the
same frequency are best added
(or subtracted) by means of
vectors but more complex prob-
lems ™ay be solved using gra-
phical methods.

Fig 2A shows the graphical
summation of two alternating
voltages, one lagging 60 deg.
behind the other and having

half its magnitude. The gra-
phical summation consists of
adding the instantaneous values
at various points and joiming
the results with a fair curve.
It will be noted that the re-
sultant curve is a sine curve.
The equivalent vector addition
is shown in Fig. 2B. It will be
noted that two vector additions
are shown; the smaller vectors
are R.M.S. vectors which are,
of course, .707 of the peak val-
ues. The resulting vector is at a
different angle to the two com-
ponents, and, the angular re-
lation is the same as that ob-
tained graphically by summa-
tion of the curves.

Vhen the two sine curves to
be added have different fre-
quencies vector addition can-
not be used as the resultant
curve is not a sine curve. The
frequency ratio and the phase
relationship of the waves to be
added have quite a large effect
on the resultant curve. Fig. 3
shows several of the more im-~
portant combinations:

ITTa—One twice the fre-
quency and i the amplitude of
the other.

IITb—One three times the
frequency of the other and 2
the amplitude—having similar
maximum at the same time.

Three Phase loltages. FgVL.

Fig V.
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IITc—As for IIIb but with
opposite maxima together.

This shows the effect of
phase relationship.

Figs. IIT a and c¢ show dia-
grammatically the effect of
second and third harmonics
respectively) in practice they
would be present in much
smaller proportions).

Fig. IV shows how two
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waves, each having opposite
second harmonic content, may
be added to give a pure sine
wave. This is important in the
case of push pull output sys-
tems, particularly those oper-
ating in class AB or B, because
any second harmonics present
—or, for that matter, any even
harmonics (2nd, 4th, 6th, etc.)
are cancelled out. Odd har-
monics, however, cannot be
eliminated in this manner.

11. ALTERNATING CUR-
RENT POWER.

Power in the alternating
2urrent circuit, like that in a
D.C. one, is the product of
voltage and current, but, as
they are both continuously
varying, it is the instantaneous
values that must be multiplied
together, and the average of
the products taken. A.C. power,
therefore, is the average of the
products of corresponding in-
stantaneous values through-
out the cycle.

If the current lags or leads
the voltage it will be found
that there will be times when
the current is negative while
the corresponding instantan-
eous value of voltage is positive,
or vice versa. The power at
this instant must therefore be
negative and must be treated
as such in making the average.

Fig. V shows curves of volt-
age (E), current (I), and power
(EI), for several cases:

(a) Current and voltage in

phase,

(b) Current lagging 45deg.,

(¢) Current leading 90deg.

The areas shaded represent
negative power, and the dotted
horizontal line in (a) and (b)
shows the average power.

In case (¢) the negative
power is equal in area to the
positive power so that the net
power is zero. This is the ideal
case but it is almost impos-

sible to obtain this in practice.
Good quality condensers at
fairly low frequencies consume
too little power to be measured
but they have losses at higher
frequencies.

It is found that the average
power is equal to the product
E1 multiplied by the cosine of
the phase angle between cur-
rent and voltage.

That is W = EI Cos. A

where W = power in watts
E = R.M.S. voltage,
I = R.M.S. current,
A = Phase angle between
E and I.
It will be realised that all

electrical equipment must be
rated in some way and the

usual limiting factor is heating
caused by losses, a large pro-
portion of which are resist-
ance losses. o

Now, the heating due to re-
sistance is proportional to the
square of the current so that
in D.C. work it is sufficient to
rate the machine on power as
the voltage is fixed in most
cases.

In alternating current
work, however, a machine may
be fully loaded on current rat-
ing, but, because of phase
effects, the power may be quite
low. For example, a machine
rated at 1000 watts—(assuming
W = EI) 5 amps. at 200 volts

(Continued on next page)

Save Money with a . . . . .

Subscription !/
Order Yours To-Day

Make sure you get every issue as soon as it Is

oublished.
send direct to us for a subscription.

IT SAVES YOU MONEY!
IT SAVES YOU TIME!

We guarantee that every subscriber has his copy
posted the same day it comes off the press.

* *

Place an order with your newsagent or

RATES
12 issues . « . . . 16/-
24 lssues . . . .. 30/-
POST FREE
To N.Z. & Oversea
12 issues . . . . 18/-

Enclosed please find remittance for 16/- in payment for an annual subscription to the

‘‘Australasian Radio World,”’ commencing with the

NAME

Issue.

STREET and NUMBER

CITY

STATE

AUSTRALASIAN RADIO WORLD 3
Box 13, Mornington, Victoria

Australasian Radio World, September, 1949 !

Page Twenty-Five



ALTERNATING CURRENTS (Continued)

-may, if the current were lag-
.ging 60deg. be fully loaded on
500 watts.

ie. W = EI Cos. A
= 200 x 5 x Cos. 60deg.
=200.x5X%X .9
= 500 watts.
Because of this A.C. machines
are rated at so many volt-
amps (VA or KVA).

The factor Cos A is termed
the power factor, that is, the
apparent power (EI) must be
multiplied by this factor, to
give the true power. In prac-
tice power factor is kept as
close to unity as possible as
this means that the current is
a minimum for a given power
and voltage and also allows the
most economical use of gen-
erators and other plant. Sup-
ply authorities refuse to allow
consumers to install low power
factor equipment unless power
factor correcting condensers
are fitted, e.g., fluorescent
lighting.

In practice it is difficult,
without special equipment, to
read the phase angle between
current and voltage directly

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 Recsiver, 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 junk
box designed and drawn up for 6/-
per print, post free.

R. J. WATSON
88 BOTTING STREET
ALBERT PARK
SOUTH AUSTRALIA
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but this can be simply deter-
mined by reading voltage, cur-
rent, and power simultaneously.

Then, as W = EI Cos A, Cos
A = W/EL

Although power and power
factor are not often measured
in radio work a lot of trouble
is taken in circuit decign to
ensure a low power factor in
inductances as this is neces-
sary for maximum efficiency
and selectivity. Power trans-
formers are arranged to have
as high a power factor on
load as possible as this re-
duces heating.

Pelyphase Systems.

No notes on alternating cur-
rents would be complete with-
out some mention of polyphase
systems.

A single phase system is one
in which there is only one wave
generated and this is transmit-
ted along two wires (or three
in the case of a 460/230 volt
supply).

Now, if a second generator
is arranged to generate a sec-
ond wave at some definite
phase angle to the first only
one may be common and thers
one extra wire is required as
are several important advan-
tages. The principle advan-
tage is that there is always
some current flowing in one of
the phases—single phase power
is somewhat, pulsating in char-
acter due to the periods when
no current flowing (twice per
cycle). Also, single phase mo-
tors are not self-starting, but
two phase motors are—the or-
dinary single phase motor is
arranged so that there is a sec-

cnd phase artistically intro-
duced (usually by a condenser)
for the duration of the start.
When two phases are used
they are arranged with a 90
degree angle between them.
Practical power supplies use
three phases, having an angle
of 120 degrees between them.
The victor diagram for a three
phase supply is shown (vol-
tages only). The currents are,
of course, phased similarly and
a little consideration will show
that the algebraic sum of the
currents is zero. Therefore,
provided the load is balanced
in the three phases the fourth
or neutral wire can be dis-
pensed with—even for unbal-
anced loads it need only be
small. In practice high power
equipment is connected directly
between the outer or active
wires, and light Iloads are
connected between outers and

neutral. Motors, of course, are
wound for three phase supply
and are self-starting. The
voltages between actives and
neutral are 230, and those be-
tween actives are 400.

When rectification is neces-
sary a three phase rectifier
system gives a smoother out-
put with less filtering than the
ordinary full wave sytem. In
practice a double three-phase
(six phase) rectifier system is
often used.

The generator for polyphase
supplies has the three phase
windings arranged with the
correct number of electrical
degrees (which are not always
space degrees) between them
in the one machine.
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QUEST FOR PLEASING TONE

Research Workers Needed -

Here is a chance for everybody to join in and help
us to discover what really makes for pleasing tone.
You don’t need a beat frequency oscillator or an
oscilloscope. Forget instruments and let us have

facts!

OR years past I have been
interested in high-quality
reproduction from radio

receivers and gramopnhone am-
plifiers. As far back as 1934,
I organized Amplifier Cham-
pionships to get a better idea
of people’s reactions to various
types of reproduction.

My outstanding impression
of the whole game is that
most technical men haven't
the slightest idea of what the
public really likes. I have
listened to technical men ex-
pounding about the way the
fool ©public likes anything
boomy, and then I listened to
the amplifiers operated by
these technical men. In many

cases the reproduction has
been brilliant, but nerve-
wracking. In others, it has

been simply terrible, with the
most distressing of distortion
in the biggest possible chunks.
In one or two cases the culprits
have been readers of long
standing, who should have
known better. A milliam-
meter in the plate circuit of
even the early amplifier stages
has given a good imitation of
St. Vitus dance, one sure proof
of distortion.

I have heard that nature has
made us with accommodating
characteristics.

They say that if you live
near the skin works on the
Saltwater River your nose be-
comes accustomed to the stink

so that you don’t notice it. It
seems that there is something
similar about amplifiers and
radio sets. If you listen to
them intently enough you can
eventually fool yourself that
you are hearing good reproduc-
tion.

The hi-fi Approach

Attempts to get the quality of
reproduction down in black
and white are usually futile.
It is fairly easy to get a
straight-line response from a
pick-up, amplify it through a
straight-line amplifier after
suitable compensation for the
bass loss on the recording, and
feed the output into a good
speaker with proper baffling.
The whole set-up may be flat
from 20 to 20,000 cycles, but the
reproduction from a present
day commercial recording is
going to be unacceptable to the
majority of ordinary listeners.
Those who are technically-
minded may thrill at the bril-
liance of the reproduction if
the recording is one of the
special Decca FFRR series, or
some other recording of out-
standing merit. But it takes an
acquired taste, like eating
frog’s legs or winter-time surf-
ing.

There are thousands who
have ears that completely dis-
regard scratch. They are in a
class by themselves. For them
and their strange tastes there
will always be ample space in
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our columns, for I rank myself
as one of them. .
But I also know that there.
are a great many people who:
do not appreciate wide-range:
reproduction, and I feel that:
it is high time that someone:

took time off to find out just
what it is that ordinary people
find pleasing in style of re-
production.

Probably the person im
closest touch with the ordin-
ary radio listener is the radig:
repair man. So it is to radio
repairmen in general that I
appeal for co-operation. Can:
you help us to determine what:
it is that ordinary people want:
ir the way of radio reproduc--
tion?

I feel sure that the tale:
about boominess is a fallacy.
People only like boomy repro-
duction because they cannot
tolerate distortion.

The fact that it is often
found that co-called tone con-~
trols are in the boomy posi-
tion does not prove that the-
listener objects to clear quality..
In scme cases the tone control
is used to cut down the inten-
sity of atmospheric and man--
made static, but usually it is:
used to avoid harmonic distor--
ton which abounds in many
commercial sets. The almost:
universal use of beam power*

(Continued on next page)
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RESEARCH NEEDED (Continued)

valves in the output stages has
done much to make the tone
control essential.-

Sometimes the use of inverse
feedback has dealt with a bit
of the distortion, but often
enough the feedback goes hay-
wire and introduces parasitics

being perfect, too. Many of
the elementary rules for get-
ting distortion-free operation
of diode detectors are neglected
by even the leading set manu-
facturers.

Then there is that matter of
balance. If a set has no true

and
Diode detectors are far from
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even worse distortion.
a lot of highs.

. WANTED...
Technical Editor

“AUSTRALASIAN RADIO WORLD” seeks a suitable person

to act as Technical Editor. Application is invited from a
clean-living young man of high ideals, preferably between
18 and 25 years. Must be keen radio enthusiast, full of
ambition to do worthwhile work, well educated, businesslike
in manner, able to design and build a neat receiver.

The successful applicant will live at Mornington, with a
day or two each week in Melbourne, and occasional trips to
Sydney.

Duties will be to re-vitalize the publication and improve it;
to conduct a technical development programme; to design
and build an outstanding receiver or other piece of radio
equipment each month; to describe the design and construc-
tion in a bright manner; to organise a component testing
laboratory; obtain samples and subject same to test ,and
report for publication.

Salary will be £10 per week, plus bonus and profit-sharing
scheme, which should ensure earnings of £750 to £1000 per
annum to a successful Technical Editor.

A complete backing of every possible assistance and advice
will be given. but tenacity of purpose and hard work will be
essential.

If you want an easy job, please don’t apply for this one, but
if you really want to earn a world-wide reputation and go
right to the top, you're the sort of man I want.

WRITE TO A. G. HULL, BOX 13, MORNINGTON, VIC.

low note response it can’t stand
The better the

true low note response, the
more highs that can be toler-
ated before they become un-
pleasant. This subject was
aealt with quite thoroughly in
our October, 1948, issue, but

“still doesn’t seem to be appre-

ciated by those who are respon-
sible for the designs of sets
now being offered to the pub-
He:

Selling New Sets.

As will be noticed, this article
follows on thoughts expressed
in previous issues which were
induced by listening to the
tales of woe from radio sales-
men who are often rebuffed by
owners of old sets who will not
trade them in for new sets in
spite of their unreliability be-
cause the tone of the new sets
does not appeal.

Following up a couple of
cases of this kind which were
reported to us by a salesman
friend, we happened to run
across one feature common to
both cases, detection was not of
the type found in modern sets.
In the first case the detector
was a 57 of the anode bend
type.

The reason why the set was
so much appreciated was im-
mediately evident, it was a
tr.f. type of set. It had two
stages of r.f.,, then the 57 de-
tector and a 2A5 output valve.
To my ear the quality of re-
production was anything but
outstanding, but I had to ad-
mit that the overall results, es-
pecially on the National sta-
tions, had some indefinable
charm. The cabinet was a well-
built one, without distressing
low note resonance.

The Second Case.

The second case was even
more marked. I had to admit
that the reproduction was
attractive. It was quite easy
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to understand why the owner
would not part with his set for
replacement by any modern
one. He was a man of con-
siderable logic, and although
ke had no technical knowledge
of radio, he definitely knew
what he was talking about.
His many friends, relatives and
casual visitors had often re-
marked favourably about his
set. Listening to it with

attentive ear I found that it
had just the charm which we
were after and so I proceeded
to find out where it came from.
Strangely enough the set was
a factory-built one of 1938
vintage, a Croyden series 583.

Turning up this circuit in
the Radio Service Mannual I
found that it was a more or
less conventional design of 5-
valve superhet of the period,
but with a few minor excep-
tions. First of these was the
use of a detector on the diode-
bias principal. This type of de-
tector has been g fairly un-
popular cne with set designers
because of the way in which
the quality tends to fall off at
low volume levels. But at nor-
mal room strength it sounds
fine.

Noting that a set of some-
what similar design, with a
similar line-up of valves was

> DO YOU KNOW!
AEGIS have been making

Coils and |.F.'s for ...

YEARS

K1.

rating
bility

Coils for
(550 - 1600

Mc)
and

A dual-wave as- |f
sembly, incorpo-
permea- |/Z&8

tuned
Aerial and Osc.
B/C
Kc)
and S/w (7-23
Trimmers
Padder

available among the secopd-
hand bargains at a local
dealer’s shop, I bought it and
brought it home to see how it
sounded. It was awful, but
that was due to several reasons,
such as an error in the wiring
which resulted in the if.
screens getting the full high
tension, while the plates of
converter and i.f. valves were
fed through the 50,000 ohm re-
sistor that should have been
in the screen circuit. So we ran
over the job from aerial to
power lead, replacing every
doubtful looking component

(Continued en next page)
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ELECTRONIC APPLICATIONS

Moisture Control for Textiles

HE customary method of
l judging the degree of

dryness of textiles during
mmanufacture is by feel. Human
Judgment being far from in-
#fallible, electronics has now
stepped in and apparatus is
available for giving a more
&xact measure of the moisture
content during the drying pro-
€ess.

The Fielden Drimeter can
e used with any type of tex-
tile drying machine in which
#he material passes at a pre-

determined speed between
drying elements.

Operation of the Drimeter
is based on the fact that the
dielectric constant of the
material passing between two
flat electrodes varies with its
moisture content. Thus by con-
stantly monitoring the capaci-
tance of these electrodes vari-
ations can easily be converted
into changes in current and
applied to a visual indicator.

The equipment is first set
up by inserting a sample of
material, dried to the desired

BOOP00000000000000000090000000090090000900000200¢

RESEARCH NEEDED
(Continued)

and at the same time chang-
ing the circuit to agree with
‘the Croyden 583. Then I fitted
a Rola “0-12” speaker, left the
’igh tension to run up to about
300 volts and sure enough,
found that the charm of the
woriginal set was not merely a
wcoincidence.

Results are so good, in fact,
that in spite of all that it may
mean to the prestige of our
technical policy and all that
soft of thing, I have in mind
4o run this circuit and full de-
tails of the set in an early
issue for the benefit of those
who want to try it out. To go
back to a factory-built set of
1938 for the inspiration for a
circuit design sounds pretly
erazy, but I think we can only
e candid about it.

I hope to pursue this type
of investigation further, and
would appreciate the co-opera-

#Page Thirty

tion of readers who are in
touch with the public. Next
time you come across a set
which 1is treasured by its
cwner on account of its sweet-
ness of tone I would like to
hear from you about it. It is
not much use taking any notice
of designs which appeal to
technical men on account of
their theoretical considerations.
We want to hear about sets
which appeal to ordinary
people with untrained ears and
opinion untainted by technical
considerations.

I hope that this little stunt
will reveal some worthwhile
facts. For example, it has al-
ready revealed that the slight-
est trace of hum is objection-
able to most people. Even if
buyers have become so accus-
tomed to it that they don‘t
raise any strong voice against
a fair bit of hum, they do ap-
preciate a quiet set. Set manu-
facturers may yet find that a
little money spent on extra
filtering will be well worth-
while.

degree, between the electrodes
and setting the pointer of the
indicating meter to a pre-
determined zero. A knob is
provided on the unit for this
purpose. Alternatively, a mois-
ture calibrating unit can be
employed.

When the drying machine is
in operation it is then only
necessary to regulate its speed
so that the needle of the indi-
cator remains steady. The Dri-
meter can be supplied either
with the indicating meter
built-in or on a separate unit
including the adjusting knob.

A more recent development
is the producticn of a com-
panion unit which gives full
automatic control of the dry-
ing process. Control is elec-
tronic and the operating vol-
tages are derived from the
Drimeter and also from a
small alternator driven off the
main shaft of the machine.
It functions on the difference
principle and produces a volt-
age that is applied to an elec~
tric motor which operates the
speed contrcl mechanism of
the drying machine.

The equipment is made by
Fielden (Electronics), Ltd.,,
Holt Town Works, Manchester,
England.

India.—The Indian Minister
of Industry and Supply has
stated that the output of the
four firms manufacturing
Lroadcast receivers is 25,000 a
year. He also stated that it is
proposed to establishd a State
radio factory for the manufac-
ture of a variety of equipment
ranging from transmitters to
components and valves.
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TELEVISION

Revolution In America

Writing recently in “Radio-Electronics” (formerly
“Radio-Craft,” U.S.A.), Dr. Lee de Forest, the
world-famous authority, pioneer and still-active
inventor, gives some sound advice on television
and its future in America.

OST of my readers today a quarter of a century ago.

can remember the
strangely sudden up-
surge of popular acceptance
and eager enthusiasm which
American radio broadcasting
experienced 25 or 27 years ago.

To all such elder observers,
and especially to those who
played a part in the earlier
phenomenon, the recurrence
today of a closely similar re-
volution is at once amazing
and most gratifying.

In some respects the present
popular demand for television
broadcasting and TV receivers
is even more remarkable than
was that which radio enjoyed

Today almost every household
has one or more radio receivers
and is therefore already aware
of the world outside its thres-
hold and the varied types of
audio entertainment available,
but in 1922 few indeed were
the homes wherein such
miracles of science could be
observed. Radio reception
then was far more amazing
than is now the sudden appari-
tion of a distant scene upon the
kinescope screen. There was
then no precedent for that un-
paralleled miracle—the erect-
ing of a simple wire and listen-
ing to distant voices and re-
mote music.

e S u e e e e e e e e e e e

NOTICE

It has been drawn to our
notice that the articles by
J. N. Walker (G5JU), which
have appeared in recent
issues, were originally piv-
pared to the order of “Short
Wave Magazine,” published
in London.

“Australasian Radio World”
purchased the manuscripts
of these iarticles from Mr.
R. H. Cunningham, Austra-
lian representative for Strat-
ton and Co., manufacturers
of Eddystone components,

and the firm which employs
Mr. J. N. Walker.

Some of the articles which
we published had already ap-
peared in “Short Wave
Magazine,” some in “Short
Wave Listener,” others ap-
peared later in the “Short
Wave Magazine.”

At the request of Mr. Aus-
tin Forsyth, editor of “Short
Wave Magazine,” we publish
the above explanation of
how it comes about that
these articles appeared with-
out acknowledgment.

e e e e e e e e e e e e e e
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Today radio, and its ambient
atmosphere of electronics, has
annihilated wonder and astro-—
phied the sense of almost rev—
erent amazement with which
we of old donned our head—
phones, tickled our cat's
whisker, and twirled our multi—
dials, in those ancient 'twenties.
So television comes forth to-—
day, upon a stage already welk
prepared for her somewhat:
bold and blatant debut, to con-
front an expectant, yet some-
what Dblase audience. The
greater wonder therefore iw
this unleashed enthusiasm for
our latest miracle—this crown-
ing achievement of the elee—
tronics engineer—an eagerness
which today strips the tele—
vision receiver from retailers”®
shelves, unpacked and un-
tested, and which compels set
and tube manufacturers ta
work hard around the clock fm
futile effort to satisfy the de-—
mand.

Programmes.

In other ways also video i
following paths long sinee:
blazed by the pioneers of radio.
Programme quality serves as
one analogua, one scale for:
comparison. Television prao~
grammes today are in an ex—
perimental stage very far be-
hind in merit the high stand-
ards of excellence established
by television’s engineers.

Here, as in radio broadcast=

(Continued on next page}
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TELEVISION (Continued)

ing, the engineer is far in ad-
vance of the man in the studio.
The former’s is an exact
science, and his requirements
demand nigh perfection. The
engineer must know his media,
his electrons, his cathode
beam, his sweep circuits, the
exactitude of his sync signals,
his math formulae, his specified
decibels of gain or noise sup-
pression.

The programme director, in
contrast, works wholly with ne-
bulosities; likes, dislikes, and
prejudices of human nature,
and that unpredictable quality
politely styled “temperament.”
Further, he is strictly limited
by a budget (the only fixed
quantity in his entire equa-
‘tion). Also, too frequently, his
sponsor sadly smears his cal-

culated concoction, upsets his
omelette, to mix a metophor.

And so it comes to pass to-
day that television, playing a
variation of radio’s insistent
theme, has taken the ‘“cheese”
—the same corny lines, the
same reiterative commercials—
out of the ears and put it into
the eyes of the populace; albeit
with this saving grace; its com-
mercials are sometimes intrigu-
ing, often interesting to be-
hold, and generally far Iless
painful to see and hear than
only to hear.

Improvement Seen.

And definitely our TV pro-
grammes are improving. Since
television’s post-war start, a
considerable sum of experi-
ence and knowledge has been
acquired. To an outsider much

Unwritten Laws Of N.Z. Amateur Radio

In the “Break-in,” journal
of the New Zealand Associa-
tion of Radio Transmitters,
there is written a number of
“unwritten” laws.

These laws are by no means
official regulations but are
compiled in the interest of all
Amateurs who use any of our
crowded bands particularly the
80 meter band. The self im-
posed rules have been gath-
ered from long experience and
information obtained from the
questionnaire held amongst
New Zealand Amateurs in 1946.
1. No recordings of any de-

scription to be played be-
tween the hours of 7 p.m.

and 11 p.m.

2. No duplex or triplex to be
worked between the hours
of 7 pm. and 11 p.m. on
any night of the week.

3. No testing of any descrip-
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tion unless on a dummy
antenna between the hours
of 7 pom. and 11 p.m. This
applies to both phone and
c.W.

4. Make your overs short and
frequent.

5. Always sign your call on a
test transmission.

7. On c.w. call at a reasonable
speed until you contact a
fast operator.

8. On phone use good plain
English and not c.w. abbre-~
viations. On no account
whistle into a microphone.

Remember, when you are
using your frequency unneces-
sarily someone may be want-
ing to use it for communica-
tion purposes. Co-operation
with these laws will enable us
to get the most use of our
bands.

of this might appear negative,
but to learn what not to do
is a step towards learnng what
to do. Lacking adequate pro-
duction  budgets, television
programming has had to de-
velop as best it could; and,
although it has developed, it is
still brashly amateurish in the
main.

There has been lack of un-
derstanding of television audi-
ences as well as failure to take
proper economic common sense
of this procedure and urged
that the directors of policy of
the motion-picture industry,
for self-interest even look
frankly in the face of this
“paby that will start with
steps of a giant.” For nothing
is today more apparent than
the fact that television will
hold millions of potential cin-
ema viewers home of nights.

And today’s video studio
practice already depends
largely on motion picture

films, either between the pro-
jector and iconoscope, or in the
camera before the monitor
kinescope. When one of the
best known veteran motion
picture producers, Hal Roach,
wholly abandons conema film
work to put all of his trained
energies into making good
short comedy films solely for
television transmission we be-
hold a highly significant
augry.

It is of vital importance that
both television and the mo-
tion picture producing nter-
ests co-operate in mutual un-
derstanding and harmony.
The latter will not long hold
kack from the inevitable, as
most of them did when I was
demonstrating to them that
film could speak. They will
not long repeat the same stub-
born blunder, else the film in-
dustry will be merely postpon-
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ing a new prosperity which
the new medium is openly
offering it.

Use of Films.

It is the opinion of an ever-
increasing number of televi-
sion men that film programmes
will constitute the bulk of
television broadcasting, for
such basic reasons, economic
and mechanic, as the follow-
inging: duplicates with sound
on film can be made cheaply;
such duplicates provide an in-
expensive “chain system,” sav-
ing charges paid to the tele-
phone company; programmes
can ke altered, edited, after
completion; letter-perfect live
prcduitions requiring enor-
mous rehearsal time and ex-
pense ian be eliminated; talent
need not be {lorled to rigid
schedule; the producton can
be made at the most suitable
or convenient location and
time; programme libraries are

created; optimum lighting
conditions for the various
scenes can be had far more
readily. A good film-renting
business is already established.
Soon this is certain to include
classical plays and other time-

less tems, despite today’s
stubborn denials.
And, after all, where so

much expensive and painstak-
ing effort has been expended
in the staging of a worth-
while drama or comedy, it is
mere economic sinfulness to
“waste its sweetness only once
upon the empty air.” Even
gfanting nation-wide networks,
co-axial or radio, by stratos-
pheric airplane (or by the
moon!) such worth-repeating
spectacles must not be merely
flashed and then forgotten—a
lovely tapestry, artfully woven
to be burnt to ashes and lost.

Furthermore the time dif-
ferential alone calls for por-

gramme repetition by film, for
example, East-West athletic
events, though they are viewed
hours after the uncertainties
of fortune are resolved. For
the eveninig hours moreover
will necessarily continue to
claim the far larger audiences
everywhere.

So regardless of the spread
of networks, whenever the
factor of simultaneity is not
paramount, what I long since
dubbed the “tin-can network”
will become more and more

essential in profitable televi-
sion transmissions.
The absolutely anrivalled

possibilities of television for
popular education are already
evident to all observers. In the
urban schoolroom (and soon
n the rural areas) but em-
phatically in the home, tele-
vision can be made a most po-

(Continued on next page)
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QUALITY REPRODUCTION

DISTORTION—Does It Matter?

_ a meeting of the Radio
Section of The Institu-
tion of Electrical Engin-

wers in England recently P. P.
IEckersley re-opened a discus-
sion on “To What Extent Does
Distortion Really Matter in the
Transmission of Speech and
Music?”

He began by saying that the
over-all impression left by the
first discussion on the subject
'was that none of us knew a
great deal about the subject,
Jut many found it as engross-
ing as ever. Two questions
#till remained to be answered,
mamely, was it worth while to
try to find out more and, if so,
what line of attack against
wobscurities would be the best?

Although the final judgment
of a transducer must be sub-
Jective, surely much could be

learned by objective tests. For
instance, the fact revealed, as
we were told, by measurement,
that the loudspeaker generated
harmonics, should stimulate
someone to produce an instru-
ment that did not. Then the
ear would judge whether the
improvement on eliminating
harmonics and combination
tones were substantial. Fur-
ther experiments with audi-
ences listening to live perform-
ances, the sounds of which
were modified artificially,
ought to tell us a great deal
more about what to aim for.
Precise information could thus
be obtained about the prefer-
ences of the air.
ARTIFICIALITIES

This led the observations
concerning a misunderstand-
ing that we revealed during
the previous discussion regard-
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TELEVISION
{Continued)

tent agency for instruction for
#adults and young alike. The
groundwork already accom-
plished by the FM network of
the State of Wisconsin, under
#he auspices of their progres-
sive State University, where
countless homes are recipients
of daily lectures by competent
muthorities on varied historical,
agricultural, and cultural
themes, is extremely gratifying
%o any informed educator.
"Witnessing the results attained
by audio alone, one is stunned
by the prospects which tele-
wision offers along similar lines,
'where one picture is more im-
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pressve and longer retained
“than ten thousand words.”

America’s greatest, most cry-
ing need today is mass educa-
tion. Here then the gods of
science have given to our na-
tion a mighty weapon for its
salvation.

Will the directors into whose
hands fate has given this
mighty potentiality for national
uplift thus employ it? Or will
they, as have many of their
AM broadcasting predecessors,
miserably fail?

Certain it is that within five
years television programmes
will be in the homes of 50
million Americans. What limit-
less good can television then
bestow for the salvation of
America?

ing certain suggestions madé
in the opener’s previous re-
marks, namely, that in the
presence of inevitable artifi-
cialities due to the circum-
stances of reproduction of
broadcast programmes and
gramophone records, other
artificialities might, with ad-
vantage, be introduced. The
object of these suggestions was
that the impact of the repro-
duction upon the senses might
be the more certain to “evoke
emotion” in the hearer than if
an expert copy of the original
were reproduced. Some speak-
ers seemed to imagine that he
proposed a wholesale cutting
away of parts of the spectrum.
There was, in fact, no propo-
sal, explicit or implicit, to per-
form any major operation
upon the spectrum, but rather,
as in beautifying bpy plastic
surgery, to reduce exaggerated

features and to encourage
those that were weak. By such
methods, the reproduction

should gain in beauty, even
though the means to that end
were artificial.

JUDGES OF QUALITY

Turning to detail, the dis-
pute about the competence of
musicians to judge loudspeak-
ers was not resuscitated in the
introduction, but it was raised
apparently from the dead, dur-
ing the discussion. It was re-
vealed that B.B.C. engineers
had discovered that certain of
their musical colleagues could
not form useful judgments on
the qualities of loudspeakers.
This was a limited discovery.
pursued a little further, it would
be found that some musicians
had sensibilities which trans-
cended those of some techni-
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cians. Tontinued research
would reveal that the co-opera-
tion of -each person, according
to vcompetence rather than
trade or calling, would be of
greater benefit than the dis-
missal of one class of persons
by ‘ill-considered generalities.

This second introduction,
‘bridging the two discussions,
‘must once more stress the im-
portance of providing better
‘transmission facilities. As it
‘was, the best of loudspeakers
had no value since the condi-
‘tions of radio transmission,
and often the - background
‘mnoise on gramophone records,
made it impossible to use the
upper parts of the audio spec-
trum. Thus, while there was
no demand for a good loud-
speaker because the lower and
middle registers sufficed to give
pleasure to most ears, there
“would, in the face of the poor
‘transmission facility, be not
‘much use for it even if it ex-
isted.

‘"The contention remained
‘that, if transmission facilities
were improved an insistent
demand would be created for
‘a better reproducer. For nearly
30 years we had used the same
type of radio transmitter and
for 20 years the same type of
receiver had cut off more and
more of the spectrum broad-
cast at greater and greater
levels. A solution of the prob-
lem of programme distribu-
“tion, be it by frequency-modu-
lated transmission or by thre
use of the much simpler wiie
networks to link microphone
and transmitter, would put us
on the way to find out which
distortions did and which did
not matter. We might also
discover, in terms of a wide-
.spread high-fidelity service,
"how to shape an artificial spec-
‘trum for the greater benefit of
‘the art of sound reproduction.

HERESY

The discussion which fol-
lowed was by no means re-
stricted to the technical and
engineering aspects of trans-
mission and reception. Valu-
able contributions came from
representatives of the pro-
grammes department of the
B.B.C., who put forward what
to high-fidelity purists must
have seemed paradoxical, not
to say heretical views. In the
broadcasting of eye-witness
accounts the presence of con-
siderable distortion, it was
contended, would not only he
tolerated by the listeners but
would convey an atmosphere
of actuality and excitement
which could not be put over if
the transmission had the im-
peccable quality of a studio
broadcast. Even when distor-
tion was so bad as to threaten
intelligibility, there was still
justification for re-broadcast-
ing, for example, Mr. Church-
ill’s speeches from the other
side of the Atlantic.

In the broadcasting of sym-
phonic music the best place
for the microphone was not,
according to one speaker, just
above the conductor’s head, or,

N

indeed, any position which
faithfully reproduced the
sound in the immediate vicin-
ity of the instruments. The
experienced concert-goer did
not like his oboe “neat,” but
always chose, if he could, the
10th or 20th row back, where
the higher-order harmonics
were to some extent absorbed.
Too much “top” was often as-
sociated with what musicians
would dismiss as a bad hall,
Often it was also a symptom of
faulty tone production, which
would incur the conductor’s
displeasure; yet engineers were
always trying to preserve what
the musician wished to get rid
of.
ATMOSPHERE

Support for this view was
given by an authoritative
statement that broadcasts of
the Scottish Orchestra, which
met with wide approval among
the musically informed, were
restricted to an upper fre-
quency of little more than 6000
c/s; but the acoustics of the
studio were exceptional. This
quality, which might be lik-
ened to the background scenery

(Continued on next page)
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DISTORTION (Continued)

and lighting of a stage presen-
tation was largely fortuitous;
we could avoid the grosser er-
rors in studio design and re-
duce the bad effects of exist-
ing halls by placing the micro-
phone closer to the perform-
ers, but much remained to be
learned before the creation of
naturalness, perspective and
“atmosphere” could be des-
cribed as a known art.

One speaker thought that

the comparatively simple task
of reproducing the voice of a
solo artiste with naturalness
had not yet been solved, and
suggested that the “invention”
of the crooner was an engin-
eer’s subterfuge to circumvent
this particular problem. Musi-
cians often tried to persuade
those responsible for “Balance
and Control” to place the
microphone farther away, “be-
cause it sounds better,” but

R D I R DI L iR

TRADE NOTES

FERGUSGON TRANSFORMERS

Readers of “Radio World”
may recall the particularly
successful series of articles
from the pen of Charles Parry.
These were published in the
1941 era, just before the war
got properly moving. They
dealt with direct - coupled
phase-changers, inverse feed-
back arrangements and other
subjects well ahead of their
time.

Just as we were wondering
what became of Mr. Parry we
happened to run into him in
town the other day. Over a
cup of coffee we heard that
he is at present chief engineer
for Ferguson Transformers,
the well-known transformer
factory whose products have
been featured recently in sev-
eral of our constructional
articles.

Mr. Parry is still a keen radio
enthusiast in his spare time
and has been working on sev-
eral novel things, about which

- he has promised to write us
articles 'in the near future.

Mr. Parry was most enthu-
siastic, however, about the
new Ferguson range of power
transformers which have been
developed, especially for the
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type of technically-inclined
buyer who appreciates a qual-
ity product. These heavy duty
transformers come in a range
of types to suit all popular
types of quality amplifiers and
powerful sets, with high ten-
sion ratings of 285, 385 and 425
volts at current ratings of 100,
125, 150 and 175 milliamps.
Transformers of this type have
been a bit scarce on the mar-
ket for some time past, but this
new range of Ferguson units
should fulfill every need.
There is also an additional
range of still heavier type
transformers, with voltage
ratings of 385, 425, 500 and
585 volts at currents of 200 and
250 milliamps. These should
find favor with those who build
really high-powered amplifiers
and with builders of amateur

transmitters. All of these
transformers have the usual
heater windings, two at 6.3

volts and one at 5 volts.

A full range of filter chokes
(smoothing reactors, to give
them their proper title, as used
by Mr. Parry) have been added
to the Ferguson range to
match up with the power
transformers.

they did not always appreciate
that an estimate of the opti-
mum distance made by direct
listening would not hold for
the microphone, which was a
monaural device and would
make the reverberation com-
ponents of the sound seem
more pronounced. It was for
this reason that the engineers
insisted on bringing the micro-
phone closer to the performer.

Few listeners took much
trouble to improve the acous-
tic background of their rooms.
It was true that the scope for
such treatment was limited,
and one speaker revived the
suggestion that high-quality
headphones might solve the
problem when conditions
proved intractable.

It was agreed that compari-
sons of quality, using as a ref-
erence standard the sound
that one imagined would come
from the mouth of the loud-
speaker if it were, in fact, an
aperture in the wall separat-
ing the living room from an
adjacent concert hall — the
“Pyramus and Thisbe” theory,
as the opener put it—could be
of value in judging the per-
formance of equipment, but
the opinion of those who had
had actual experience of lis-
tening to “live” performances
under these somewhat unusual
conditions was that the qual-
ity was far from satisfying and
not much to be desired.

The aesthetics of listening
covered such g wide field, and
tastes were so varied that in
the opinion of some speakers
the B.B.C’s function should
not extend beyond the trans-
mission of a “facsimile” of the
original. It should then be
left to the listener to modify
this by tone and volume con-
trols “according to his perver-
sity.” The difficulties of sus-
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taining a wide audio-frequency
spectrum on programmes of
varied origin was recognised,
and a plea was made for ade-
quate top cut at the source
when intermodulation distor-
tion, which would be at once
revealed by modern high-grade
loud - speakers, could not be
avoided. One speaker thought
that binaural transmission
would be a more welcome de-
velopment than efforts to ex-
tend the higher frequency
response.

PHYSIOLOGY OF HEARING

All agreed that studies of
listeners’ preferences should be
extended, but that the results
should be analysed with due
caution to avoid drawing false
conclusions. Much remained
to be learned about the physio-
logy of hearing and the im-
portance or otherwise of phase
distortion. The difficulty was
to measure the true phase re-
lationships of the sound at the
observer’s ear, and experi-
ments which were based on
observations of the input wave-
form to the loudspeaker were
of little value, without de-
tailed knowledge of the tran-
sient response of the dia-
phragm and its efiect on the
acoustic output. Clear think-
ing was necessary before mak-
ing generalisations, and com-
parisons of aura: quality in-
volving changes in the make-
up of complex waveforms from
similar spectral components
were invalidated if there were
redistribution of ener2y with
time. An interesting case was
cited of a series of pulses of
random sign and amplitude,
equally spaced in time, which
on analysis showed a continu-
ous spectrum like that of ran-
dom noise. The aural effect,
however, bore no rcsemblance
to the characteristic hiss of
random fluctuations.

—Wireless World (Eng.)

BOOK REVIEW

ELECTRONIC MUSIC

A large number of our
readers are interested in elec-
tronic music and musical in-
struments. They will be in-
terested to know that a book
on the subject has recently
been released in England, So
far as is known, stocks of this
book have not yet reached
Australia, but doubtless will do
S0 soon.

According to a review of the
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GLIMPSE INTO THE
FUTURE

An idea of the sort of thing
us poor radiomen are in for
in the near future can be
gleaned from reading an
article entitled “Me and Tele-
vision,” which appears in the
August, 1949, issue of “Readers’
Digest.”

This short story is written
by a non-technical person and
deals with his experience when
deciding to buy a television re-
ceiver. His home is located
about 75 miles from the tele-
vision transmitters, so there is
doubt about whether the
signal will reach that far. In
order to have a test made it
is found necessary to have en-
gineers come out with testing
gear, at a cost of about a fiver.

The story makes amusing
reading, ‘and a couple of seri-
ous points catch your atten-
tion. Apparently it is recog-
nised in U.S.A. that 50 miles
is the service limit of their
powerful television transmit-
ters. Beyond this distance
there is so much doubt about
reception that some receiver

nanufacturers will not sell sets
to people who live in localities
beyond what is considered a
satisfactory distance from the
transmitter.
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book, published in the English
“Wireless World,”” in his in~
troductory remarks the author
defines an electronic musical
instrument as one in which
electrical oscillations are pro-
duced under the direct creative
control of the performer. He
excludes pipe organs with
electrically operated actions,
the amplification or reproduc-
tion of recorded sound and
also synthetic sound tracks,
but includes electric pianos
and guitars as borderline cases.

The treatment covers a wide
field and the author has obvi-
ously made a diligent search of
the files of the Patent Office
and of the world’s technical
literature for any information
bearing on his subject. The
fruits of this search are re-
corded in a bibliography run-
ning to seven pages. The facts
are marshalled under headings
determined by the principles of
operation of the various instru-
ments, and a chapter is devoted
to an explanation of the
method of classification. The
emphasis throughout is on
principles, and would-be ama-
teur constructors of electronic
organs will not find immediate
answers to all their practical
problems. Diagrams are chiefly
schematic and circuit values
are given only in g few isolated
cases.

As an historical survey and
a comparative analysis of
principles and methods, this
monograph is strongly recom-
mended. !

The book in review is entitled
“Electronic Musical Instru-
ments,” by S. K. Lewer, B.Sc.,
and published from the offices
of Electronic Engineering, 28
Essex Street, London, W.C.2.
Price 3/6. :
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WORLD OF

St. Paul’s Sound System.—A
sound reinforced system = has
been installed in St. Paul’s,
London, to combat the famous
echo of the cathedral. This
has been done by fitting the
loud-speakers under the chairs.
To obviate the need for con-
necting wires, an induction
system has ken adopted. The
output from the amplifiers is
fed via a control desk in the
nave to large wire loops on the
ceiling of tie crypt. Copper
bands round each of the rows
of chairs equipped with speak-
ers provide the necessary pick-
up.

French Television. — The
system developed by the firm
Radio-Industrie is to be offi-
cially adopted. According to a
Government decree, the nat-
ional system will have a defi-
nition of 819 lines with positive
modulation and A.M. sound.
The 455-line transmitter now
serving the Paris area will re-
main in operation until Janu-
ary 1, 1958. It is expected that
the first high-definition trans-
mitter will be installed in Paris
in 1949, and that a second sta-
tion will be built at Lille in
1950.

Ceylon.—It is reported by the
UK. Trade Commissioner at
Colombo that there is a wide
scope in Ceylon for a moder-
ately priced receiver, about
Rs250 (£18/5/-), covering short
and medium waves.

Railway Radio. — After six
years’ experimenting a new
V.H.F. train radio system is
being introduced in Sweden.
FM. equipment operating on
approximately 2 metres with a
range of 20 km is to be used,
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it having been found the most
satisfactory in view of the ex-
tensive electrification of Swed-
ish railways. The service is
not yet available to passengers.

Cost of Television.—In reply
to a question in the House, the
P.M.G stated that whereas the
cost of operating the B.B.C.
television service during the
financzial year 1947-48 was
£700,000 , the gross revenue
from television licenses for the
same period was £91,000.

Noise in the Home.—A report
on the results of a survey to
obtain information on the in-
cidence of noise in houses and
flats, published in England,
under the title “A Survey of
Noise in British Homes,” shows
that although the sound of

RADIO

neighbours’ radio is “noticed”
by the largest proportion of
the 2,000 people questioned, it
was considered by them to be
much less troublesome than

what is classed “banging of
doors.”

Pakistan’s Director of Radio
i3 proposing to install receivers
in schools and for community
listening and is desirous of
securing information from
manufacturers on sets that
they are in a position to sup-
ply for the purpose. Most of
the sets will need to be battery
fed. Particulars should be
forwarded to Z. A. Bokhari,
Radio Pakistan (H.Q.), [Kar-
achi, Pakistan.

Increases of 63,100 ‘“sound”
licences and 6,750 television
lcences during April brought
the total in Great Britain and
Northern Ireland at the end of
the month to 11,823,000.
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HINTS AND TIPS

KEEP PERMAGS CLEAN

It only takes a few iron fil-
ings to hang to the pole piece
to put a permag speaker out
of operation, so alway‘s make
a point of keeping your radio
and engineering departments
separate on your work bench.
When it comes to a job like
changing an input transformer
which has been rivetted to the
frame of a permag speaker it
is not so easy to keep cuttings
or filings away from the mag-
netic attraction, yet most
necessary to do so. One way
is to cut a piece of paper to
form an apron to catch the
filings.

AUTOMATIC VOLUME
CONTROL

Some automatic control cir-
cuits can cause plenty of
trouble which is difficult to
trace. When handling any re-
pair job it is mot a bad idea
to short out the a.v.c. by eartn-
ing the F' termimnal of the
aerial coil or first frtermediate
transformer to see if this
makes any great difference to
the tone or general perfor-
mance. Sometimes the resist—
ors in the a.v.c. circuit change
value, or the by-pass conden-
sers become open circuited or
leaky.

With the a.v.c. out of circuit
you will need to nrake due
allowance for overloadinig.
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Shortwave Review

NOTES FROM MY DIARY

LOOKING BACK.
ERHAPS a better head-
P line for this par might
have been “Listening
Back.” Just as I was sending
the last ‘copy’ to Melbourne for
our July issue I received a let-
ter from Rex Gillett telling me
about his verification from
Radio Budapest on 6.25 m.c.
which, in addition to bringing
his list of verified countries up

to 107, it means he has only to
get a verie from USSR. to

l.-.nn”.‘-. ......‘. .I.I-I-I.-.I.I.I-I-..If ..-'I-l. l.f I-I-..n-“l-lnll’lnﬂ-.-l-..l..'--.

have ALL Europe verified.
When I re-read his letter I re-
membered a verie from Buda-
pest away back in 1938. Look-
ing it up, I find it was for a
report sent in May 1938. The
verification card, which is
quite an elaborate affair with a

photo of the St. Gillert Baths
with artificial waves, gives a
lot of technical detail, but the
text of the reverse side of the
card is certainly interesting.
“Budapest 7153 27th June
1938. Dear Sir. Many thanks
for your kind letter which we
received on June 2nd. Buda

NEW STATIONS

RADIO BUDAPEST, Budapest,
6.247 m.c. 48.00 met:

This new Hungarian station,
which. is carrying out some ex-
perimental transmissions from
11 p.m.-8.40 a.m., has been re-
ported by both Arthur Cushen
and Rex Gillett. News in Eng-
lish is read at 8.30.

RADIO BUDAPEST, Buda-
pest, 9.82 m.c. 30.55 met.:

Same remarks as above ap-
ply.

OAX4P, Huancayo
5.95 m.c. 50.40 met.:

This is not a new frequency
for this Peruvian, but it is being
heard in N.Z. for the first time
at good strength till signing at
245 pm. (According to latest
information I have received
from there, slogan is “La Voz
Del Centro Del Peru,” and that
reports are welcomed and will
be acknowledged by QSL card.
—LJXK.)

{Eeru),

., Salisbury (Rhodesia),
3.320 m.c. 90.36 met.:

I'm not discounting Mr.
Cushen’s ability to log stations,
but I suggest that for us to
catch a 90 metre at 6 a.m. is
expecting a little too much. But
don’t forget that means 8
o’clock in N.Z. Arthur says they
are testing and asking for re-
ports. (My “World Radio Hand-
book” says, “Announcements
are in English. Interval-signal
is recorded peal of church
bells, and that reports will be
answered by letter.” Forgive
me if I seem to be reminis-
cing in this issue, but the
thought of Salisbury takes me
back a few years when I was
hearing a station every morn-
ing for a week or so signing
off at about 7 a.m. with “God
Save The King.” I told my
good friend, Ray Simpson,
about it, and after a few days
he got it . . . it was Salisbury.
LJXK)
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Conducted-By
L. J. Keast

and Pest is only 1 city, the
Danube separates Buda from
Pest, the right side of the
Danube is called Pest and the
left side Buda, but together it
is named Budapest. Hoping
you will have much pleasure in
hearing our shortwave stations
in the future. Yours very truly,
Radio labor Budapest.” The
report was for HAT-4 9.125
m.c. At that time they also
had another station, HAS-3
15.370 m.c.

However, a lot has happened
since then, and to-day they are
broadcasting on 6.247 and 9.82
me, These transmissions,
which are of an experimental
nature, can be heard from 11
p.m. till 8.40 a.m., and News in
English is read from 8.30-8.40
a.m. Address is: International
Relations Dept.,, Hungarian
Broadcasting Corporation,
Budapest.

WILL HE EVER STOP ?

Talking about Hungary, Ar-
thur Cushen drops me an air-
mail card to say that Verifica-
tion from Radio Budapest gives
him his 119th country verified,
and means he has ‘caught’
every European country. Well,
as I have said many times,
will these two boys must easily
be the Champions of Australa-
sia.

VERIFICATIONS

Arthur Cushen’s List

Radio Budapest, Hungary, 1st
N.Z. report. Use 400 watts on
6.250 and 9.82 m.c. Monte Carlo
on 11.80 and 9.49 m.c.; JKH.
JKI; Radio Ceylon (21.60, 7%
k.w.); CKLX, 15.09 m.c.); Radio
Rot-Weiss-Rot, Vienna (9.565,
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SHORT-WAVE REVIEW (Continued)

800 watts) ; Bucharest (9.25 m.c.few months. As I am not so

Nice card shows map of Eur-
ope); Moscow (15.43 m.c.); Ra-
dio Lebanon (8.035). Verifica-
tions just to hand this month
include five under 1000 watts,
which is quite the best month
here for a long time. JJOY
(8 m.c. 375 watts); Vienna
(9.565 m.c. 800 watts); ZNB
(5.90 m.c. 250 watts); Peiter-
maritzburg (487 m.c. 200
watts) and Budapest (6.25 and
9820 m.c. 400 watts).

Other verifications from
VUD-5 (11.79 m.c.); VUD-T
(15.17 m.c.); VUD-3 (9.62 m.c.);
VUD-10 (729 m.c.); YDA2 (6.17
m.e.).. :<YDA3 (4.945 m.c.);
YDB2 (4.915 m.c.); YDD2 (4.85
m.c.); YDA2 (2415 m.c.); ZNB,
Mafeking, was my 120th coun-
try.

Total verifications now 1645.
Have also logged ZUD-24, 8.695
m.c., with the Rugby comment-
ary at 2 a.m. I guess you know
that on June 4 our Lourenco
Marques broadcast at 5 a.m.
when the N.Z. rugby results
are broadcast, was the means
of making the result known
out here.

Rex Gillett writes that he has
not been doing much DX lately,
but as a result of past efforts
some nice veries have come
along. These include a first
from Australia, namely Athens
15.330 m.c.; Monte Carlo, 9.50
m.c.; HH2S, Bucharest, 9.25
m.c.; JKD, LKI, HEU-3, CKA-
19, LLN, CE1180 Radio Pakis-
tan and Dacca.

And we welcome a newcomer
to these pages, Mr. Jack Rogers,
of Middle Brighton, Victoria,
who writes:

“Dear Mr. Keast, — I have
not done very much DX work,
but decided to let you know
what I have logged in the past
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interested in the DX as the
construction of equipment and
the technical design, I have not
logged many stations. The
following are stations for which
reports have been sent to:—

KCBF, 9.650 m.c., VLT5 7.280
m.c.; KGEI, 9.700 m.c.; KWID,
0.570 m.c.; VLW5, 9.610 m.c.;
VLG3, 11.710 m.c.; D2Ha, 9.640
m.c; VLQ3, 9.660 m.c.; VLAS
11.760 m.c.; ZL3, 11.780 m.c.;
VLW3, 11.830 m.c.; VLI2, 6.090
m.c.; VLC9, 17.840 m.c.; VLHS5,
15.230 m.c.; VLR, 9.540 m.c.;
KWID, 11900 m.c.; Voice of
America (Manila), 11.890 m.c.;
KWIX, 1180 m.c.; CKNC
17.820 m.c.; HERY7, 17.785 m.c.;
VUD10, 17.830 m.c.; FZI, 11.970
m.c; KCBA, 15.150 m.c.; KCBA,
15.210' m.c.; XGOY 15170 m.c:;
CBLX, 15.090 m.c.; VLB5, 21.540
m.Ci YD 15:160 165 VILH3S,
9.580" m.c.;  VEX2)E 66130 i-naies;
Radio Moscow, 15.310 m.c.; ZL4,
15.280 m.c.; KDHO, 15.250 m.c.;
CHLS, 9.610 m.c.; Radio Malaya,
6.025 m.c.;' JKK, 6,015 m..;
VLA6, 15200 m.c.; WLKS,
6.105 m.c.; KGEX, 11.730 m.c.;
DZH4, 6.000 m.c.; KCBF, 9.700
m.c.; DUH5, 11.840 m.c.; PCJ,
21480 m.c.; JKL, 4.860 m.c.;
Radio Ceylon, 15.120 m.c.

“Many ‘other stations have
been heard, but these are the
only ones which I have sent
reports to. Of these I have
received minteen verifications
so far. The stations are listed
in the order they were received.
The first was received on
21/2/49.”

Mr. Rogers concludes his
letter by saying he “hopes in
the near future to be able to
spare some more time for DX.”

(Glad to hear from you, Mr.
Rogers, and will look forward
to some more notes.—L.J.K.)

SHORTS

RADIO BUDAPEST are
building a new transmitter at
Diosd, near Budapest, and it is
hoped to have it in operation
by April, 1950. This will have
100k.w. power.

4X4EA, ISRAEL FORCES
BROADCASTING STATION,
Box 150 Tel Aviv, Israel, oper-
ates till 7 a.m. On first Wed-
nesday of each month carries
English from 3-3.45 a.m. Trans-
mission is on 6.725 m.c.

Greek Army Radio, Larisso
6.74 m.c.,, is being heard at
good strength in what appears
to be a new transmission from
6.30-6.45 am. with mews in
English on Mondays, Wednes-
days and Saturdays. Closes
about 6.55 o’clock.

PRE-AMPS (Continued)

very few sound heads shine
around this frequency.

To sum up, possibly the
average arrangement of a
transformer coupled amplifier
has its advantagements for low
number of stages required, and
local inherent noise and
transformers with a frequency
range to 12,000 cycles are
readily obtained at moderate
cast.

Whilst the speaker set-up
mentioned is a very cheap one,
it compares more than favor-
ably with costlier set-ups and
for small installations I
earnestly think g speaker of
the Goodman 15in. class,
mounted in a vented enclosure,
which is braced and lipped
with a simple straight sided
horn around the speaker
opening only would be ideal.

I am working on a rectifier
arrangement for the exciter
lamps and will forward details
when completed.
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SOUTH AND CENTRAL AMERICANS

Last month I gave a list of
Latin Americans being heard
in South Australia by Rex Gil-
lett at night, but for the bene-
fit of those who like to take
advantage of daylight listen-
ing and get that extra hour on
Sunday afternoon (Saturday
night over there) I am print-
ing here a list of stations being
heard in New Zealand by Ar-
thur Cushen. All times, of
course, are Eastern Australian

Standard. s

5800 CE8BAA, Santiaga, very
good signal to sign off 2.0
p.m.

5855 CP15, La Paz, Bolivia,
heard at 1 p.m., but poor,
morse bad.

5800 OAX4G, Lima, “Radio

Lima,” sign off 2.20 p.m..
Goodnight Melody.

5889 OAX4Z, Lima, very fine
signal, good round 2 p.m.

5910 OAX4V, Lima, “Radic
America,” to 4 p.m., and
5 p.m. on Sundays.

5920 HRA, Honduras, fair
morse bad, sign off at 2
p.m. =

5950 OAX4P, “Radio Del Cen-
tro Peru,” Huancayo, here
to 2.30 p.m., good.

6038 OAX6B, Aroquipa, Peru.
very nice, sign off 3 p.m.

6054 HJEX, Radio Pacifico, sign

off 1.15 p.m., just before

GSA opens.

6055 CXA14, Colonia, heard to
2 p.am. once, but only
fair.

6060 HORT, or HOLC, Balboa,
. heard to 1.15 p.m., but
only fair.

6070 ?2?, weak signal, signs off
2-pm,

6080 HI1X, heard 1.00-1.15 p.m.
when Munich is silent.

6085 ZYK2, sign off at 1 p.m.
with “Brazil.”

6095 TGLB, Mazatenengo,
Guatemala, news at 2

p.m., fair signal.

6120 ?, poor sign, off at 1.150
p.m.

6150 CE615, heard to 2.05 p.m.
at fine strength.

6160 HJWD, sign off at 2 p.m,,
fair signal.

6170 HJKJ, heard to 2.50 p.m.,
mixed with Munich.

6180 LRM, terrific here, to 2

p.m. weekdays, and 3 p.m.

Sundays.

??, several weak stations

here around 2 p.m., then

blotted out by Frankfurt
opening at this time.

HJCT, sign off 2.15 p.m.,

nice signal.

HCI1AC, “La Voz de Demo-

crgcia,” good around 2

p.m., off 3 p.m.

6220 CE622, the best S. Ameri-

6190

6200

6210

6250

6270
6295

6330

6540
6710

6850
6950

6870
7320
5960
5970

5990

6000

6000

6012

6018

can signal, to 3 p.m., no
English now.

YSUA, sign off 3 pm. ™
fairly good.

YSR, good to 3 p.m.
TGLA, fairly good around
3 p.m. on Sundays.
OAXG6E, very nice to after
4 p.m. Sundays, relaying
OAX4W-OAX4V.

YNBH, Managua, sign off
2.05 p.m., fairly good.
OAXI1A, heard around 2
p.m.

YNOW, good to 1.58 p.m.
YNEO, “La Voz de Vic-
torra,” to 2.05 p.m.
HC4EB, morse trouble-
some, heard 2 p.m.
HC2AN( good Sundays, 4
p.m.

OAX4H - OAX4F, Lime
very good to 2.45 p.m.
HI4T, fairly good, sign off
3 p.m.

HCJB, good, Spanish news
3.30 p.m., then takes Eng-
lish programmes.

XEOI, Mexico City, heard
round 4 p.m., never veri-
fied.

HJKB, Bogota, very fine
signal, sign off 2 p.m.
CE601, Antofogasta, Chile
very nice signal, sign off
2.08 p.m. after long list
of network stations.
HJCX, very nice signal,
“Voz de Colombia,” often
given.

GEORGE BROWN & 00 PTY. LTD.

267 CLARENCE STREET, SYDNEY I"hone: M 2544
DISTRIBUTORS TO THE TRADE FOR

ROLA SPEAKERS
RADIO COMPONENTS
ULTIMATE RADIOS ’

@ EVERREADY BATTERIES @ AEGIS
MULLARD VALVES

I.R.C. RESISTORS
And All Brand Line Radio Components

AEGIS 4-VALVE and 5-VALVE KIT SETS NOW AVAILABLE
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Speedy Query Service

UNDER THE PERSONAL SUPERVISION OF A. G. HULL

N.T. (Brisbane) has a pick-up of
the low output type and is in
trouble with hum from the two-
stage pre-ampiifier,

A. It is no easy task to get all
the hum out of an amplifier with a
good low note response which is fed
from a two-stage pre-amplifier.
Some people go to all the trouble
of running the pre-amplifier from
d.c. It might be quite a scheme for
you to use a couple of “peanut”
valves, with a 671 volt. Minimax
for h.t. and a couple of torch cells
for the filaments. On intermittent
use the cells would last quite a time
as the drain would be low. For
heavier service, and to avoid micro-
phonicity, it might be better to
use 6.3 volt indirectly-heated valves,
with the heaters operating from a
six-volt accumulator. With those
little Rola chokes so cheap and
effective it shouldn’t be hard to
filter out the h.t. completely by
using two stages on each plate feed,
£0 that you can draw the supply
from the main h.t. supply of recti-
fied a.c.

D.Y. (Dandenong) wants to know
if we consider Ferranti transformers
to be good, judged by modern stan-
dards, as he can get one cheaply.

A.—Judged by any standards, the
Ferranti AF5C and AF5CC trans-
formers are good and can be used
as a basis for an amplifier which
will fulfil any reasonable require-
ment of frequency range. There are,
however, various other types of Fer-
ranti transformers, such as the AF3,
which is not of such a high stan-
dard, and others of even cheaper
type. Most output valves will stand
higher overloads if a transformer is
used in their grid circuit, with its
low resistance coupling. Doubt if
it would be worthwhile shunt-feed-
ing the primary, unless you are using
a driver valve with a plate current
of more than 3 or 4 milliamps. A
low-impedence triode. such as a 27,
should be used for. the driver.

R.C. (Petersham) raises a couple
of regular questions about liability
for patent royaliy on set building,
and performing rights when playing
records at a local “swing club.”

A. In both cases there seems to
be little doubt about you being le-
gally liable, but in practice it is most
unlikely that you will run into
trouble. Unless some manufacturer
complains of unfair competition it
is hardly likely that the patent
people wil go after you. TLikewise,
we doubt if the performing rights
peope employ detectives to ferret out
minor cases, such as the example

you give. But don’t tell anybody we
sajd so.
D.T. (Albury) wants to know if
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we publish a book of circuits for
crystal sets.

A. No, sorry but we haven't even
a circuit for a crystal set on hand
at the moment. You might try the
Technical Book & Magazine Co. of
297 Swanston Street, Melbiurne, as
they have many books on radio in
general,

C.A. (Geelong) is troubled with a
lot of noise which seems to com-
pletely drown out reception in the
evenings, but is not noticed in the
day time.

A. It is obvious that the trouble
has nothing to do with the set. We
have struck plenty of capricious

sets, but never one which would go
alright in the daytime, but not in
the evenings. The most likely
source of the trouble will be a
faulty street light, or insulator of
the street lighting. About dusk,
some evening, put vour set on at its
most sensitive setting, off station,
and then watch for the lights to
come on. If the noise appears at
exactly the same time as the lights
you can be pretty sure of the cause,
and report it to the local power
supply authority.

W.K. (Northcote) wants a book on
radio control for model aeroplanes.

A, There are some books about
on the subject, but mostly a little
out of date. Probably you would
get all the information you need
from an article on the subject which
appears in “Model Aeronautics,” by
Dean & Warring, obtainable from
Hearns Hobbies, 367 Flinders Street,
Melbourne, at 3/6.

S.P. (Toowong) wants a replace-
ment valve for a type 224 and asks
if a 24A will do.

A. Yes, the first figure was droppes
from a lot of American valve types
about 1932, the 227 becoming known
as the 27, the 224 as the 24, and
so on. The 24A was the same as
the 24, but with a slightly quicker
heating cathode. For replacement
purposes the 24A should be quite
O.K. In the case of the 4-volt rec-
tifier, this may be a problem to re-
place, but we have seen the old re-
liable 80 type rectifier doing quite a

* good job with only four volts on its
filament instead of its rated 5 volts.

W.R. (Adelaide) wants a copy of
September, 1948, issue. s
A. Sorry, but the stock ran out

vnder a bit of a rush in the past
few weeks and we haven’t a copy in
the place. If any readers care to
send back copies they don’t want
we will be nleased to buy them back
at their original price of 1/- each.
We doubt if this remark will solve
the problem, but if we can get a
few copies we will be able to let you
have one, and will notify others in
these columns,

Bargain Corner

Advertisements for insertion in this
column are accepted free of charge
from readers who are direct subsecrib-
ers, or who have a regular order
placed with a newsagent. Only one
advertisement per issue is allowed to
any subscriber. Minimum 16 words.
When sending in your advertisement be
sure to mention the name of the agent
with whom yoo have your order placed,
or your receipt number if you are a
direct subscriber.

FOR SALE—2 P.M. Spkrs. -12 in.
Magnavox new, 10,000 W. trans,
35/; 5 in. Sparton, no trans., 10/;
3 Elec.-Mag. Spkrs., trans. used
but O.K. -12 in,, 10/; 10 in., 8/;
8 in., 6/; Carbon mike, plug, etc.,
4/; MK 17A dial unit (0-100).
complete, 7/. Apply week-ends or
by letter A. M. Griffiths, 8 Holy-
rood Ave., Nth. Essendon, Vic.

FOR SALE — English Receiver.
M.C.R.I. 5 valve portable, includ-
ing power back. Workson 100~
240 AC or DC cr 90 volt batteries.
Covers 2.5-15 megacycles, 150 to
1600 Kkilocycles on four bands
Best offer to Kiley, 588 Seaview
Rd., Kirkcaldy, Sth. Aust.

FOR SALE—Rotary Convertor, 50V
DC input, output 240 AC, 100
wtts, practically new, specially
filtered for HF work. One Com-
munication Receiver No. 4 (Phil-
lips), in perfect order. One 10’
mark 2 Transceiver, new, unused,
no valves. One Transceiver FS6,
new, unused, complete with leads
and power pack; price £60 the lot
or will separate. L. Edwards, c/o
Radio World.

FOR SALE. — A.W.A. Oscilloscope,
type 3R6673, two-inch screen, in
new cndition. Cost over £40. Will
sacrifice, £17/10/-. Write “8510,”
c/o Radio World, Box 13, Mor-
ington, V.

FOR SALE.—Car-lectric Set, builf
up ready for installation, brand
new. £19/10/-. Write “8511,”
c/o Radio ‘World, Box 13, Morn-
ington, V.

FOR SALE.—Number of latest over-
seas text books on radio, televi-
sion, and technical subjects. Write
for list of “8512,” ¢/0 Radio World,
Box 13, Mornington, V.

WANTED—Amplion Speaker, type
12 P 64. E. J. Pelkington, 8 Fell
Cres., East Malvern, Vic.

WANTED—Covov of circuit of Hali-
crafters SX16 receiver, 1938
model, with 6KT7 r.f., 6L7 mixer
and 6J5 oscillator. R. V. Francis.
Box 250, Naracoorte, South Aus-
tralia.
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TRANSFORMERS

ITEM 57 Type No. AW3
Primary Z: 3000 ohms pp Plus 34db
Secondary Z .. 8 ohms or 2 ohms
Insertion Loss 2 0.5 db

Primary L: 40 Hys Leakage L: 55 mHY
Freq. Resp: 4 /- 1 db 30 cps to 12 Ke/s
Base: 4x4x414"H .. . s 6 lbs.

Mntg: V11 .. : “S" is 11"
ITEM 38 Type No. AW4
Primary Z: 3000 ohms pp Plus 34db

Secondary Z: 500 ohms and 125 ohms
Insertion Loss . 0.5 db
Primary L: 40 Hys Leakave L: 50mHY
Freq. Resp: 4 /- 1 db 30 cps t.o 12 Kc/s

Bese: 4x4x44"H .. © 6 1bs.
Mntg: V11 .. . 5 “S" i.s 115"
Type No. AW3

ITEM 39

Primary Z: 12,500 ohms pp. Plus 39 db
Secondary Z: 500 ohms and 125 ohms
Insertion Loss . 0.9 db

Primary L: 100 Hys Leakaae L: 150
mHY

Freq. Resp: +/- 1db 30 cps to 15 Ke/s

Base: 43415'(4" . Wgt. 9 lbs.

Mntg: V11 . L TR VA

ITEM 80 Type No. AWSE

Primary Z: 12,000 ohms pp. Plus 33db
Secondary Z: 500 ohms and 125 ohms

Insertion Loss 0.6 db
Primary L: 100 Hya Leaka"e L: 140
mHY.

Freq. Resp: -+ /- ldb 30 cps to 12 Ke/s.
Base: 4x4x44"H . Wgt. 6 lbs,
L eh it ) e A S A - G 1R L

ITEM 61 '.l‘ype No. AW?
Primary Z: 12,000 ohms pp. Plus 33 db

Secondery 2 . 8 ohms or 2 ochms

Insertion Loss . . 0.6 db

Primary L: 100 Hy; Leakawe L: 140
mHY

Freq. Resp: +/-1db 30 cps to 10 Kc/s

Base: 4x4x414"H .. .. Wgt. 6 s.

MotV i . 437 g 11

RED LINE EQUIPMENT

PTY. LTD.

TRANSFORMER ENGINEERS

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

Street, Melbourne.

ITEM 62 Type No. AWS
Primary Z: 1500 ochms pp. Plus 37 db
Secondary Z: 500 ochms and 125 ohms
Insertion Loss .. . .. 06 db
Primary L: 35 Hys. Leakave L. 28 mHY
Freq. Resp: 4 /- 1 db 30 cps to 12 K/cs

Base: 4).4%2\(41"'1-1 e Wgt. 9 lbs.
Mntgs VH-L e e e age
ITEM 63 Type No. AWS

Primary Z: 6600 ohms pp. Plus 37 db
Secondary Z: 500 ohms and 125 ohms
Insertion Loss .. . 06 db

Primary L: 75 H}s Leakage Lo 85
mHY.

Freq. Resp: 4+ /-1 db 30 cps to 10 Kc/s

Base: 4x4lxdis"H .. . W;,t. 7 1bs.

(TR At § SRR R e o el S s

ITEM 64 Type No. AWI10

Primary Z: 10,000 ohms pp. Plus 39 db
Secondary Z: 500 ohms and 125 ohms

Insertion Loss .. 0.5 db

Primary L: 80 H},s. Leaka"e ‘L: 100
mHY

Freq. Resp: 4+ /- 1 db 30 cps to 10 Kc¢/s

Base: 4x415x414"H .. Wgt., 9 1bs.

Mntg: V11 .. - “S" is 21"

LINE TO VOICE COIL MATCHING
TRANSFORMERS

The transformers described in this
section are complementary to those
listed in the previous month, and
are intended to match 500 or 250 ohm
output lines to any number of speak-
ers from one to twenty inclusive.

They are high efficiency units with
interieaved cores and low insertion
loss. Although in many cases their
nominal specifications appear suit-
able for direct coupling of valves to
speaker voice coils, no provision has
been made to prevent saturation due
to superimposed direct current, and
they should not be used for this ap-

plication,

VICTORIA:

OF DISTINCTION

ITEM 635. Type No, LV10
Primary Z: 1000 ohm tapped 500 ohm-
5W

Secondary Z: Speaker V-Coil, 2 ohms
Base: 2%3x23;x214"H. Wgt. 1lb. 8 oz.
Mntg: MHIB e T A
Base plate fits standard 8in. speakers.
No. Speakers matched: 500 chm-1 or 2
No. Speakers matched: 250 ohm-2 or 4

ITEM 66 Type No. LV2#
Primary Z: 2000 ohms tap 1500 ohm.,
SW

Secoudary Z: Speaker V-Coil, 2 ohms:
Base: 233x23;3x214"H. Wgt. 1lb. 8 0z.-
Mntg: MHI1B ST o e Lk e
Base plate fits’ standard 8in. speakers. -
No. Speakers matched: 500 ohm-3 or 4=
No. Speakers matched: 250 ohm-6 or &

ITEM 67 Type No. LV30
Primary Z: 3000 ohms tap 2500 ohm. .
SW

Secondaxy Z Speaker V-Coil, 2 ohms

Base: 234x214"H. Wgt. 1lb. 8 oz..

Mntg: ’VIHIB 2 o ggars | PR F

Base plate fits standard 8in. speakers..

No. Speakers matched: 500 ohm-5 or €

No. Speakers matched: 250 ohm-10 or”
12

ITEM 68 Type No. LV40
Primary Z: 4000 ohms tap 3500 ohm,
W

Secondary Z: Sp‘\"lker V-Coil, 2 ohms
Base: 235x234x214"H, Wgt. 1llb. 8 oz.
Mntz: MH1B .. “sr i "
Base plats fits st?ndard ‘8in. speakers.
No. Speakers matched: 500 ohm-7 or 8

No. Sprakers matched: 250 ohm-14
or 16. G
ITEM €69 Type No. LV30
Primavy Z: 5000 ohms tap 4500 ohm,

SW.
Seconuary Z: Speaker V-Coil, 2 ohms
Base: 2353x233x215"H, Wgt. 1 1b. 8 0zs.
Mntg: MH1B .. .. SIS U
Base Plate fits standard 8" Speakers
No. Speakers matched: 500 ohm-9 or 10
No. Speakers matched: 250 chm-18 or

20.

»
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DISTRIBUTORS:

Homecrafts Pty. Ltd.; Arthur J.

Veall Pty. Ltd.; Radio Parts Pty. Ltd.; Howard
Radio: A. G. Healing Ltd.; Healings Pty. Ltd.;

Lawrence & Hanson Electrical
Motor Spares Ltd.; Warburten Franki

Lid.:

(Vic.) Pty.

(Melb.) Ltd., and all leading wholesalers.

KEEP THIS CATALOGUE
Cut and File for Reference

Dt dicdiiidinct i it

N.S.W.: United Radio Distributors Pty. Ltd.:.
Homecrafts Pty. Ltd.

QUEENSLAND: A. E. Harold;
radio Industries (Maryborou"h), J. Michael--
more & Co. (Mackay).

SOUTH AUST.: Gerrard & Goodman; Radioc»
Wholesalers Pty. Ltd.; Newton McLaren Ltd..

FASMANIA: Noyes

B. Martin: Den--

Bros. (Aust.) Pty. Lol

Lawrence & Hanson Electrical Pty. Ltd.

A GUARANTEE OF DEPENDABILITY

. el lins i g R



" Successful Twing In The Multimeter Field! |

Two New Multimeters With
Many New Features:
In Attractive Cases

MODEL MVA/2 : AC/DC

Used extensively in trade circles, military organisations and govern-
ment departments, the. new model MVA/2 now has a modern f
appearance—is for use on the bench or fer portable use in the
field. The latest “‘Uniﬁersity" four-inch square 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 Jin.

Write For
Details
and Prices

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 91.@9,1' is the well-
known “University” Model R4 rev‘tangular type. =

o3
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