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RADIO and TELEVISION
at SEA, on LAND, in the AIR

Whilst the radio industry offers almost
unlimited opportunities to the right type
of man, it has no permanent place for the
pootly trained. It has no place for those
lacking ambition and the will to study
towards a sound technical knowledge of
fundamental theory.

Radio Engineering embraces broad-
casting, navigational aids, radar and tele-
vision, while electronics is accepting an
ever-increasing part in industry, science
and medical research, creating a growing
demand for qualified men. With every
new advance, an increased technical know-
ledge is required to keep pace with the
scientific development, and it is necessary
for technicians to be equipped with a full
understanding of fundamentals and greater
knowledge to succeed in the widening
sphere. :

The Marconi School curriculum is de-

signed to give a well-balanced technical Eﬂjgﬂlﬁugﬁgg
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training to those who wish to become COMMERCIAL OPERATORS
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wireless officers at sea or in the air, or P.M.G. BROADCAST

technicians in television, broadcasting, radi STATION. - OFERATORS
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EDITORIAL

THE major item of scientific news

at the moment is the presence
of the satellite Sputnik which, at the
time of writing, is still circling the
globe. :

It is, in fact, the most important
single event man has brought about.
It has been distilled from every
branch of technical knowledge, not

in the achi f placing i
S b e A NATIONAL MAGAZINE
devices for observing it and calculat-

ing the forces controlling its path and OF RA]]"], TELEVIS“]N

behaviour.

el Baye: sticeeeded “in extending H“BB]ES Am] PﬂPULAR

our reach almost to the limit of the

earth’s immediate control.
The next step will be to probe into SG]ENUE
the problems of outer space.
It is inevitable that, because of the present political state of the EDITOR
world, the relation of the satellite to warfare and national prestige JOHN MOYLE

should have exercised many minds. In fact, judging from som’q of
the ocean of comments published in the Press, the satellite might

S.M.LLR.E. (Aust.)
be a menace to our civilisation. 2

But, as I watched the tiny pin-point of light rushing across the TECHNICAL EDITOR
sky, 1 could not see it that way. NEVILLE WILLIAMS
The future of mankind does not lie in avoiding knowledge. M.LRE (Aust)
It lies rather in the hearts and the minds of those who use what i
man’s brains have discovered. MAURICE FINDLAY
“In this respect, the satellite is no different from any other tech- ASTC.

nological achievement.

Who would now seriously suggest we should abandon atomic
research because of the weapons it enables us to build? We know
now that it really represents a source of useful power far beyond W. YASHIN
our dreams. MERVYN HUDDLESTON

In the same way, the use of earth satellites will eventually open ;
up fantastic new fields of knowledge, and while we live we cannot :
escape the responsibilities which follow. :

In the long-term history of the world, the importance of who
first succeeded in establishing a satellite will be a minor matter. Vol. 19 No. 8
‘The ability to do so is not confined to one nation, and will soon Y
be shared by others.

What we must all appreciate is the beginning of a new era in
human history, human thought, and human endeavour.

Tt is not too much to suggest that, because of it, man’s relations

PHILIP WATSON
A.M.LR.E. (Aust.)

SUBSCRIPTION RATES

with his neighbours might begin anew. C'wealth, NZ, N, Guinea, Fiji—
I cannot subscribe to the thought E1/4/5 pa;

that we. should approach these ex- é United Kingdom—£1/7/- pa.

panding horizons with fear and dread. B. Empire—£1/9/- pa.

Our vision must be wider than that. = 5 Forelgn—£1/11/- pa.
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MODEL ET4A TUBE TESTER

Embodying a :Self Cleaning, Flexible, Lever
Action Element Switch in accordance with
R.M.A. code which will completely cope
with past, present and futuré RADIO AND
TELEVISION  TUBES, including PICTURE
TUBES, tubes with- tapped filaments or
double supporfed elements, etc. Picture
tube extension lead extra.

MODEL MX 32.  Thirty-two range.

Television Multimeter:—20,000 Q.P.V.

Current: DC to 10 Amp.

Currgat: AC 0-] mA [for use with ext. C.T.},

Voltage: AC and DC to 1000 Volts.

Resistance: 0.0 Megohms (int. Battery),
Decibels, etc.

MODEL M32. Thirty-two range.

Radio and  Electrical Mulhmefer —1000
Q.P.V. Ranges as MX32.

SERVICE

. Our Austrailian-built products have the ad-
vantage of being backed by local factory
services.

TECHNICAL PROBLEMS

Our Technical facilities are at your disposal.

Australian Agents for
MEGATRON PHOTOQ-ELECTRIC CELLS
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Range of and RADIO

INSTRUMENTS

MODEL MX47

Forty-seven Range Television
Multimeter. 20,000 ohms per
volt.

Current: AC and DC to 10 Amps.
Voltage: AC and DC to 3000 Volts.
Resistance to 50 Megohms [Int. Batteries)

to 500 Megohms (ext. DC Supply).
Decibels, Output, etc.

METER PROTECTION

High voitage DC Probe to extend range
to 30,000 volts available.

Model TY-M Vacuum Tube Volt-Ohm-
meter.

This Instrument is a basic necessity for
Television Service.

Features: DC Volts, AC Volts, RMS, AC
Volts Peak to Peak; Resistance to 1000
Megohms and Decibels. 42 ranges in all.
Extra:—Crystal Diode Probe (TVHF) ex-
tends HF measurements to 400 mega-
cycles.

High Yoltage Probe (TVP) to extend DCV
range to 30,000 Volts.

TRADE PRICE LIST

(Subject to Alteration without notice.)

MODEL Description Trade Price
g : - ET4a Tube Checker . £37 15 ©
PTL Picture Tube Extension
y N © Lead - £1 7 6
. TVYM VYacuum Tube Volt-Ohm
MODEL B52. Fifty-two range.
Laboratory Multimeter=—1,000 O.P.V. meter £49 17 &
Current: AC and DC to 30 Amps. TVP High Voitage DC Probe
Voltage: AC and DC to 1000 Volts. to extend range at TMY
Resistance 0-5 Megohms {Int. Batteries), to 30,000 Volts £9 10 ©
Decibels, Output, etc. TVHF H.F. Crystal Diode Probe
fo extend TVYM to 400
‘ . . megacycles . £4 17 6
MODEL M42. Forty-two rang MX32 Multimeter (20,000
General Purpose Multimeter: —I 000 O.PV. Ohms/Volt) £25 17 6
Current: AC and DC to 10 Amps MXA47 Multimeter (20,000
Voltage: AC and DC to 1000 Volts. Ohms/Volt) £39 15 0
Resistance: 0-5 Megohms (int. Batteries), MXP High Voltage DC Probe
Decibels, Capacity, etc. to extend range of
Common Features of Multmeter Medels MX47 ond MX32 to
47, 52 and 42. . . 30,000 Volts .. £910 0
Seml hard rubber housing. Spring loaded .
jewel bearing meter movement to minimise M32  Multimeter .. .. .. .. £17 18 6
effects of shock; Range steps {, 3, 10, M42 Multimeter .. __ __ _. £32 12 &
30, etc.
Send for descriptive literature. M52 Multimeter ._ .. .. .. £43 15 O
Terms Available All prices subject to 12} per cent sales tax

WRITE FOR CATALOGUE TO:—
Paton Electrical Pty. Ltd.

ASHFIELD, SYDNEY e UA 5266 (5 lines)

REPRESENTATIVES:
MELBOURNE: R. G. Holloway, 299 Little Lonsdate St. BRISBANE: K. H. Dore & Sons,
Elizabeth & Albert 5ts. ADELAIDE: Newton Mcloren Lid., 17-23’Leigh St. PERTH: Curlyll
& Co. Ltd., 915-917 Hay St. TASMANIA: Gebbie Harvey Pty. Ltd., 76 Wellington St.,.
Lounceston. NEW ZEALAND: Carrel & Carrel Ltd., 4 Shortland’ St., Auckiand.
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ROCKET WILL RISE 4,000 MILES

Far higher than the Sputnick satellite, this Far Side vehicle is due to rise in the next few weeks to a height of between 1,000 and
4,000 miles. Sponsared by the American Air Force Research and Development Command, it is designed for study of cosmic rays
and the earth's magnetic field at extremely high altitudes. The vehicle will be lifted to approximately 100,000 ft. by .a huge
balloon before being fired to avoid passing through denser aimosphere at speed. When fired, it will shoot right through the
balloon as shown in this picture, and its four-stage rockets“will send it into space. It will be fired from Eniwetok Atoll in the Pacific.

e e e T T T e T Ty e e il e ot =
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This is the equipment te be used for the Yanguard 3-stage

vehicle In the baeckgreund is the gentry crans used fer

erection and assembly and to provide work platforms. Lower

right is a concrete blockhouse for monitoring prier and during

flight. Final tests will be remotely controlled. A stes! exhaust

duct will carry away gases during firing. Stabilisation will be
provided by a gimbaled engine.

R gt R U A P

The launching of the Russian earth satellite last
month has swung a good deal of attention and im-
portance away from the American Vanguard pro-
ject which called for a smaller satellite to be
launched probably early next year. It has, however,
increased still further the interest in the methods
behind satellite engineering, which remains sub-
stantially the same no matter who is responsible for
details of development.

The 11-ton vehicle must have a means, moreover, of con-
wrolling this great lifting strength and velocity so that the satel-
lite will follow a path that roughly parallels the carth’s con-
tour.

Three big demands are thus laid down for the satellite
vehicle. Tt must lift the satellite to a height of 300 miles, ac-
celerate it to 18,000 miles-per- hour, and then at that alti-
tude and velocity — it must set the satellite free on a path
that approximates a tangent to the earth’s surface. That these
capabilities may be built into a single vehicle of manageable
size and cost is a tribute to the state of advancement in
rocketry, eclectronics and allied fields.

THE THREE STAGES

The composite vehicle, tesembling a gigantie rifle shell, is
about 72 feet long and 45 inches at its greatest diameter. The
first two stages are powered by liquid propellants and guided
by an inertial reference system. The third stage, which car-
ries the spherical satcllite, is powered by solid propeliant and
is maintained in fixed orientation while it is firing. .

The first stage is a liquid propellant rocket. Serving es-
sentially as a guided booster, it devclops most of the encrgy
to raise the remaining stages to orbital height and about fifteen
per cent of the required orbital velocity. '

The major propellants, liquid oxygen and kerosene, are
contained in tanks that arc integral with the airframe skin.
The rocket motor is fed fuel by turbine-driven pumps. The
pressurising gas is helivm.  Control of the vehicle’s orienta-

tion and flight path is attained by move-
ments of the engine which is mount-
cd on a gimbal.

response to autopilot commands.

[ | [ | y [ |
In
the engine is tilted by electro-hydraulic
actuators to alter ‘the direction of thrust
: and thus control deviations in pitch and

At 18,000 M.P.H.

WE shall probably not be lold a great deal about the Rus-

sian project, but this article, by arrangement with Radio
and TV News. presents an excellent summary of the problems
to be overcome and the methods used to elevate the Vanguard
satellite, and to control it until its orbit is reached. Obviously
it is only a matter of time before earth satellites are no longer
novellics in the scientific world

The day of the satellite would still be a long way oft if it
were not 1tor the great strides made recently in rocket
propulsion structural design, and electronics. A satellite
launching system draws upon these technologies to the limits
ol their development,

The “Vanguard™ vehicle 1s a three-stage rocket powerful
enough to vault through the earth’s atmosphere to orbiting
altitude of 300 miles. If it did no more, the satellite would im-
mediately fall back to earth. It must, therefore, be able to
accelerate to the amazing velocity of 18,000 miles-per-hour—
the rate that offsets the centripetal pull of gravity at that alti-
tude, and thereby makes orbital trave] possible. .

Page--Four

yaw. Roll control is provided by small
auxiliary jet reactors.

The second stage of “Vanguard” car
ries the entire guidance and control sys-
tem. In addition it supplies the remain-
ing encrgy needed 1o reach orbital height.
and about 30 per cent of the orbital ve-
locity. It is a liquid propellant rocket
that is sliced to the forward end of the
first stage.

The propellants, nitric acid and unsymmetrical dimethyl
hydrazine, are fed directly to the motor from high pressure
tanks integral with the airframe skin.

Again the pressurising gas is helium. The motor ts gimbal-
mountcd, as in the first stage, ard positioned in pitch and
vaw by electro-hydraulic impulses.

An array of jet reactors provides complete control of
orientation during second-stage coasting flight.  Forward ol
these various mechanisms, the second stage houses within its
nosc—which is the nose of the entire vehicle—the third stage
and the satellite.

The plastic nose cone protects the dclicate satelhite sphere
from the aerodynamic heating it would encounter if exposed
during the first part. of the ascent through the atmosphere.
The cone is jettisoned early in the second stage burning phase,
after which the atmosphere is too thin to be detrimental to the
satellite.

The third stage is a solid-propellant, unguided rocket. By ap-
proximately doubling the speed attained by the end of sccond-
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stage coasting flight, it imparts the
18,000 mile-per-hour velocity required
for the satellite to begin its free-flight
orbit around the earth.

In the absence of guidance-—jettisoned
at the time of second stage separation—
this third stage maintains stability by
being spun about its longitudinal axis in
the manner of a rifled shell

While still attached to the second stage
it is mounted on a turntable, or spin-
ning mechanism. WNear the end of second
stage coasting flight. the turntable is set
in motion by small retro-rockets fire—
retarding the flight of the second stage
shelf.  The momentum of the third
stage-satellite  combination,  however,
remains unchecked. Thus-freed. the final
rocket begins its powered flight

The satellite payload. a 20-inch sphere
is attached to the forward end of the
third stage, and may be separated when
orbital velocity has been attained. As
the third stage will reach orbital velocity.
when separated from the payload. it alse
will ‘hecome a satellite.

ORBITAL CHARACTERISTICS

Even at altitudes of 300 miles and
above there is a minute drag. Over a
period of time this drag will retard the
satellite’s velocity and thus lower its
altitude, so that it will describe a de-
celerating, descending spiral.  When it
descends to atmosphere of sufficient
density, the satellite will burn and- dis-
integrate. :

Based on present estimates ot densities,
scientists calculate that the satellite could
exist in a circular orbit of 300 miles
height about one year. If the height
varies from 200 to 1.500 miles at the
lowest and highest points (perigee and
apogee), the lifetime would be only 15
days. A 100-mile perigee would end the
satellite’s career within an hour.

The preferred orbit—a nominal cir-
cle 300 miles above the surface of the
earth — could be attained only if the
angle and velocity of firing were con-
trolled perfectly. Inevitable control er-

rors, however. will result in an ellip-
tical orbhit.

It is intended that the initial orbit
will lie between 200D and 1.500 . miles

altitude. A greater apogee would hin
der optical tracking while a perigee be-
low 200 miles would seriously reduce the
life span of the man-made moon.

CONTROL SYSTEM

Correct angle of injection depends
on correct functioning of the control
system which steers the *“Vanguard”
vehicle over the predetermined trajec-
tory. '

It employs a magnetic amplifier auto-
pilot working in conjunction with an
inertial reference guidance system.

The course is set into the system be-
fore launch and played back via a mas-
ter sequence controller which initiates
each phase of flight at precisely the right
moment.

It is thus unlike other guidance sys-
tems that employ radar to track the
rocket, issuing steering commands from
the ground with the help of a computer

All control equipment is located in
the electronic section of the second
stage. Heart' of the guidance system is
a trio of single-axis. rate-integrating
gyros.

One is aligned with the “yaw” axis,
another with the “pitch” axis, and the
third with the “roll” axis.

Once set and stabilised in a particula:
plane, the gyros remain fixed in that

SATELLITE LEVELS INTO FLIGHT

The first stage, powered by a liquid rocket engine,

employs liquid oxygen and

kerosene as fuels. The thrust cylinder extends aft of the rocket structure. This cylinder
1s moved by hydraulic actuators in a gimbal system so that flight- path control is
possible.

The second stage of the vehicle, shewn at left, contains a liquid rocket engine,

designed and built by Aerojet-General Corporation. A gimbal mounting system and

hydraulic actuation units similar to those employed in the first stage are used for
control of the thrust vector during the second stage burning cycle.

plane despite contrary movements of
the vehicle. Roll and yaw orientation
are fixed, while the pitch reference is
pre-programed to establish the curving
trujectory planncd for the rocket.

let’s say the heading of the vchicle
changes from the desired direction be-
causc of a gust of wind. sloshing of
fuel in the tanks. or irregularity of the
rocket engine. The deviation is sensed
by the vaw gyro. which remains set on
the correct course.

The gyro sends out proportionate
electrical signals to the autopilot, which,
operating through electro-hydraulic actu-

. ators. causes the rocket controls to bring

the vehicle back on course.. Deviations
in roll and pitch are 'corrected in simi-
lar fashion.

The phase lead required to stabilise
the rocket is produced by operational
networks that introduce a phase lag
in the feedback circuit of the ampli-
fiers.

Radio, Television & Hobbies, November, 1957

Using the conventional equations for
a feedback amplifier:

where: K, =gain with feedback
K =forward gain
l .

B=K

>

*T+(RCS/2)

where: K. is a function of the number
of turns on the feedback winding and
the values of the resistances..

On substitution we obtain: 14 (RCS/2)

K K _ K 14(RCS/2)
. KK, T~ T+KK, | (RC5/2)
O (ReSTD 1+KEK.

When compared with a conventionral
lead circuit, this equation shows that
the time constant, T, is given by (RCS/
2) and the attenuation by | plus KKb

(Continupd on Page 7)
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Available Ex Stock!

'S. G. BROWN

LIMITED

TYPE F
HEADPHONES

*Lightweight *Cobalt Steel Magnets
*Flat Stalloy Diaphragms:

Light in weight, strong in construction, this model is particularly
suited to the rigours of every-day use. The ear-pieces incorporating .
powerful cobalt-steel magnets and flat Stalloy diaphragms are highly
sensitive. With cases and ear-caps moulded from shockproof plastic
they will withstand considerable rough usage.

A general purpose instrument that will give lengthy and trouble-free
service. '

Sole Australian Agents:

ELECTRONIC INDUSTRIES IMPORTS

PTY. LTD.
139-143 BOUVERIE STREET, CARLTON — Fl 4]6l

SYDNEY ADELAIDE BRISBANE i PERTH
713 Parramatta Rd,, 90 Grote St., 52 Bowen St., 68 Railway Pde.,
Leichhardt Adclaide Brisbane West Perth
Phone: LM 6327 Phone: LA 4463-9 Phone: B 716] Phones: BA 9686; BA 8587

403
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NEW BATTERY
PROMISES CHEAP,
SILENT POWER

A new cell being developed in
America  enables  electrical
energy to be obtained directly
from chemical energy and may
revolutionise our ideas of
pertable power sources 1t has
already been used to power a
small radar set.

TRIPPED to bare essentials, the cell

consists of a number of porous carbon
tubes enclosed in a plastic cylinder in
such a way that gas can pass through the
tength of the holes in the tubes. Sur-
rounding the outside of the tubes and
contained by the plastic cylinder is
potassium hydroxide. Hydrogen gas is
passed down the centre of one of the
carhon electrodes and oxygen is passed
down the other.

Each of the gases finds its way
through the porous carbon walls and
finally makes contact with the potassium
hydroxide where a chemical reaction
takes place. Hydrogen and the hydroxide
combine forming water and releasing an
electron while the oxygen and the potas-
sium . left from the previous reaction
combine to form more hydroxide.

The electron released by the first re-
action is able to find its way out of the
cell via the hydrogen electrode. The
circuit is completed through the load
circuit and back to the oxyvgen electrode.
It is thus able to do useful work.

For best performance the new cell re-
quires pure oxvgen and hydrogen but
it has been found that the oxygen tube
can be fed with air. Also in the case of
the hydrogen tube a considerable amount
of impurity can be tolerated before the
efficiency of the cell falls off too seri-
ously.

CHEAP HYDROGEN

The life of the new cell appears to
be indefinite since the energy " comes
from the gasses and the only by-product
of operation is water which can easily
be evaporated.

As power generating devices go, the
efficiency of the cell is high being of the
order of 70 per cent compared with
around 30 per cent when hydrogen and
oxygen are burned and the heat energy
converted to electricity via a stcam tur-
bine-

The problem in competing with the
sources of power we use today is to find
a cheap and reliable source of the hydro-
gen gas. At the present time hydrogen
is comparatively expensive but scientists
have several sources in mind. Along
with ordinary chemical sources, they
suggest that atomic energy may be used
to decompose water into the gases,
hydrogen and oxygen, which can be used
for operation of the fuel cell.

Within sighi are batteries capable of
producing 1 kilowatt of power, sufficient
to operate outboard motors, lawnmowers
and many other devices which at the
" present time are powered by noisy inter-
nal combustion engines.

FLAT FLAME HELPS DESIGN JETS

The white streak in this picture is a "Flat" flame which burns wkile suspended i mid-

air. Gas coming fiom the burner tube below produces a pancake shaped disc of fire

(scen here from the edge) which "floats under a copper plate above. I+ was develop-
ed at the Johns Hopkins University to aid in jet fuel research.

-

PRECISION STEERING AT 18,000 M.P.H.

(Continueg from Page 5)

The all-important velocity of the
“Vanguard” vehicle is measured by an
integrating accelerometer installed in
the second stage electronics section.
The instrument senses the acceleration

applied to the vehicle during flight,
sums it up, and thus yields the veloc-
ity. The velocity measurement made at
the end of the burning of the second
stage is supplied to the unit’s analogue
computer, which determines how long
the vehicle will coast before the third
stage, carrying the satellite. is fired.

The basic component is a floated
gyro. An acceleration on its sensitive
axis generates a signal which. when am-
plified, drives a turntable which rotates

the gyro about its input axis., The re-
sulting torque is equal and opposite to
the aceeleration torque. Since the turn-
table turns at a rate proportional to ac-
celeration, its position is proportional to
the integral of acceleration. or velocity.

The relation between torque and in-
put angular velocity depends on the an-
gular momentum which, in turn, de-
pends on the power frequencv. There
are no means of compensating for
changes in frequency. Consequently,
since the frequency of the 400 cps sup-
ply is not controlled accurately enough,
it is necessary to generate an accurate
400 cps. This is done by means of a
tuning fork whose output is amplified
in a transistor amplifier to drive the
gyro. !

INITIATE 3RD STAGE SPIN
SEPARATE 2ND STAGE

SECOND 5TAGE
BURNQUT

LiFr

FIRST STAGE\BURNOUT
" AND SEPARATION

WAL FLIGHT

1ER0-
TRAJEC

yERS

THIRD STAGE
BURNQUT &
SEPARATION

THIRD STAGE
IGNITION

™.

SATE )
ORsir™ e

VELOCITY 25,000 FT/SEC
ALTITUDE 200-400 MILES

RANGE 1500 MILES
TIME 10 MIN. AFTER
LAUNCHING

This diag\ram shows the anticipated path of the satellite's preliminary trajectory.
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NOW AVAILABLEE  "SARLON"

from all progressive Radio PLASTIC GRILLE CLOTH

Dealers throucghout the Standard Size pack 24in. x 36in.
= SR111—Red/Gold  SR7 Red/Brn/Gold

SR8—Red/Silver
Price: 45 /- per piece

Commonwealth

At last! A SUPERLATIVE Pick-up which you can afford !

ORTOFON |
Pick-up Type A with Sapphire Stylus and Arm 5212

AND MATCHING TRANSFORMER TYPE 251  £]8/(/() Complefe

The performance of the ORTOFON Pick- -up Type A is almost identical to that
of the ORTOFON Type C advertised by us last month, It is fitted with a Sapphire
Stylus and is used with Arm 5212 and Transformer. Of identical design but slight-
ly more robust construction, the Type A Head is most suitable for general use.
With an output comparable to that ol the best ( its moving coil design, this Pick-up when used with

Crystal Pick-ups {100 mVs), and the excellence of most qood amplifiers gives a standard of perform.
ance hitherto unobtainable at such moderate cost.

The Sherwood Enclosure

incorporating the
Acoustic Resistance
Unit No. 172

Bass response of a 35¢ps resonant
speaker extends to 20cps when in-
stalled ‘in this cabinet. The loud-
speaker cone is air loaded to zero
frequency, thus reducing harmonic
and inter-modulation distortion due
_to excessive cone displacement.
Size 23} x 27} x 20}.

Provision made for mounting of
“Trebax’ Tweeter and Volume
Control. Removable front enabling
change of grille cloth.

Available from stock:(— DARK,

MEDIUM & LIGHT WALNUT or

"QUEENSLAND MAPLE FINISHES.
PRICE £38/6/1

UNPOLISHED £35/2/7

VISIT OUR SHOWROOMS
*“MECCA OF THE ENTHUSIANT”

422-424 KENT STREET,
SYDNEY

PHONE BX6731
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| SPACED AERIALS DETECT STARS |

By LANGSTON DAY

Radio Astronomy is one of
the most fascinating and im-
portant developments of mod-
ern science, in which many
countries of the world are tak-
ing part. The Australian CSIRO
is one of the leaders, although
it has favored the pencil beam
type of aerial array because of
its high resolution and freedom
from spurious responses. The
Cavendish Laboratory of Cam-
bridge in England is another
centre of activity in this field,
and the new spaced aerial de-
scribed here is expected to im- -
prove considerably on those
used to date. In its dete-tion
of radio stars, the degree of
co-incidence between Australian
and British observation is now
as high. as 30 per cent

RADIO astronomy was born 26 years
ago when a young radio cngineer
named Karl Jansky, who was working
for the Bell Telephone lLaboratories, dis.
covered that radio waves from outer
space werce reaching the earth without be-
ing absorhed by the atmosphere. Previ-
ously, astronomers could look at the
heavens only through an extremely nar-
row. “window” on the wave-band of
visible light, but now they are pecring
through a much wider slit which admits
radio waves whose wave-lengths range
from about one-tenth of an inch (2.5 mil-
limetres) to 30 yards (27.4 metres).”

AERIAL REQUIREMENTS

To make the best use of this new win-
dow, the first thing required is to collect
the maximum amount of. radiation; the
second, to achieve sharpness of definition,
or “resotution.” which depends upon ac-
curately measuring the angles at which
the radiations arrive. With radio waves.
which are about [,000,000 times longer
than light-rays, this last s difficolt. A
radio telescope which could rival the 200-
inch (82.24 metre) optical telescope on
Mount Palomar would need an aerial
several thousand miles long.

The great steerable radio telescope at
Jodrell Bank, with its 250-foot (76.2
metre) bowl has a collecting area 200
times that of the Palomar instrument.
When operating on short radio waves, it
covers a narrow cone of only about one-
tenth ‘of a degree; yet, it cannot bring
remote radio sources into sharp focus.

Tackling the problem from a different
angle, astronomers at the Cavendish La-
boratory, Cambridge, headed by Martin
Ryle, developed a novel type of instru-
ment called the Interferometer. The first
was built in 1948, and another, much
targer, in 1952. Now, financed by Mul-
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Running on railway lines, the interferometer with its moving aerial is here seen under

construction at the Mullard Radio Astronomy Observatory at Cambridge, England.

The steelwork is complete, and part of the dipole assembly is in place. The tracks =
cover 1,000 ft. and the length of the aerial is 190 ft. :

lard Ltd., of Torrington Place, l.ondon,
W.C.1, and the Department of Scientific
and Industrial Rescarch, two new and
improved models are to come into opera-
tion this autumn.

"RESOLVING POWER

The resolving power of an aerial de-
pends upon the ‘“interference” of the

radio waves received at its edges. If two.

incoming waves “are cxactly in phase
they -retnforce cach other and give a
double:strength signal; if not, they inter-
fere with each other and the signal is
weakened.

Up to certain limits, the longer the
aerial the greater the interference. So
the idea arose of splitting the acrial
into halves, moving them a considerabie
distance apart and then combining the
signals which each half received. In this
way it would be possible to increase the
resolving power far beyond what is pos-

1957

sible with a single aerial, while keeping
the collecting power the same.

Onc of the two new instruments is an
interferometer which works on a wave-
length of 1.7 metres. It has a fixed east-
west aecrial 1.450 feet (442 metres) long
and -65 feet (19.8 metres) wide, and an-
other east-west aerial [90 feet (57.9
metres) long and 65 fect (19.8 metres)
wide which moves along a 1.000-foot
(304.8 metre) stretch of north-south rail-
way line.

- COLLECTING AREA

Both aerial networks are supported on
the rotatable arms of huge tubular stecl
[rames. The collecting area is about
190.000 square feet (17,651.6 square
metres), which makes it more sensitive
than any previous radio telescopé. Direc-
tions of incoming radio waves can be
measured accuralcly to within a few

(Contlnued on Page 13)
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Maintains the correct tonal quality
right down to whisper level!

For many years there has been a need for a volume contol in audio
systems which would automatically keep the proper balance of all
frequencies within the audio range at ANY listening level..l.R.C.
has developed such a control, known as the LBI, to meet this need,

With the loudness control it is possible to reduce the output
volume of any good or average audio system to a whisper and
still be able to hear every tone with perfect balance! as the LBI
provides gradually increasing high and low frequency boost as
the volume is reduced to offset the deficiencies of the human
ear, which is insensitive to high and low frequencies at low
volume. This accounts for the reason why many audio systems
are operefed at such high levels to gnve the best listening effect
and in this process they become annoying to ofher members of
the household and neighbours.

The L.R.C. new loudness control consists of two
separate volume controls operated from a single
shaft of standard size and used with a combination
of capacitors and resistors which are already wired
The unit will replace any volume control by trans-
posing 3 simple connections, as indicated by the
illustration at right. Can be fitted without experience

Contact your usual supplier for illustrated literature

«OTE

The automatic com-
oensation of the
LB) eliminates the
ecessity for o tone
sontrol.

AVAILABLE n |
neqg. 500,000 ohms,
with or without
switch. Other values

) - A3 SW'TCH . . to special order
Post this coupon today! R o PRICES
22 0 With D.P.Sw.T. :witcl;
— 32/6! ithou
Please forward Loudness Control pamphlet giving: PRESENT - E Swi/t;h 26/6.|
detailed description and installation instructions. y VOLUME CONTROL Available only from
1 raur  usual supplier
NAME : 3G australiu e
1
ADDRESS ' Wm. J. Mclellan & Co. Pty. Lid.
SUPPLIER (optional) ... NOV: 126 SUSSEX STREET SYDNEY . BX 1131

l------—-—----n—------------------—cr'
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THE HISTORY OF STANDARD PITCH

Left: Seconds-pulse generator and time-interval selector at station WWV. This sorves as the motivating unit to remove {and then
return} the audiofrequency tones—standard musical pitch at 440¢/s and a 600-c/s tone—from the broadcast signal for periods of

1/25 sec. once each second.
"tick."

The precision is electronically controlled.
440 c/s {A above middle C), at station WWYV,
broadceast fer 3 min. in alternate 5 min, .intervals.

During the 1/25 sec. interval a shart train of 1000-c/s oscillations is used to provide a seconds
Right: Audio frequency racks used for generating standard musical pitch,
The racks shown also generate a 600-c/s tone, and each of the two tones is
The enginesr is here adjusting the phase relationships of the audio oscillations

generated by the different racks to keep them in accurate synchronism.

The necessity for a standard of musical pitch extends today far beyond the musical world, for

many electronic and even measuring systems depend for their operation on frequencies within

the audible range. In addition to information about the WWY time station, this article outlines
some of the earlier steps in the evolution of standard pitch.

NE of the lesser known services of
thoe National Bureau of Standards is
the broadcasting of a musical tone of

standard  pitch—middle “A” at 440
cycles per second—over its shortwave
stations WWV  (Beltsville, Md.) and

WWVH (Maui, Hawaii). = These broad-
casts make standard pitch available day
and night throughout the United States
and over much of the world. Because
a shortwave receiver is all that is needed,
easy access to standard pitch is thus
provided for piano tuners and amateur
and professional musicians as well as
for makers of musical instruments,

USE OF TONES

A 600-c/s tone is also broadcast. This,
together with the 440-c/s tonc, is used
by scientists, clectronics cngineers, and
manufacturers in the mcasurcment of
short intervals of time and for calibrat-
ing instruments and devices that operate
in the audio and ultrasonic frequency
ranges.-- Both the 440- and the 600-c/s
tones are obtained from an electronic,
crystal-controlled oscillator and are ac-
curate, as transmitted, to better than 1
part in 100,000,000.

The two frequencies are broadcast al-
ternately, starting with 600 c/s on the
hour for 3 min, interrupted 2 min, fol-
lowed by 440 ¢/s for 3 min and inter-

rupted 2 min.  Each 10-min period is
the same except that WWV is off the
air for 4 min beginning at 45 min affer
cach hour: and WWVH is silent for a
34-min period cach day, beginning at
1900 Unijversal Time (9 a.m, in Hawaii),

BROADCAST FREQUENCIES

To provide greater assurance of re-
liable reception, transmissions from the
NBS stations are made simultaneously
on several standard broadcast frequen-
cies, WWV broadcasts on 2.5, 5, 10, 15,
20, and 25 Mc (megacycles per second)
and WWVH broadcasts on 5, 10 and 15
Me.

In the U.S.A., A == 440 ¢/s has been
accepted as standdrd pitch since 1925,
Initially, this value was agreed uvpon by
the Music Industries Chamber of Com-
merce as a useful compromise among
the various piiches chosen arbitrarily by

different musical groups. © In 1936 the
same pitch standard was adopted by
the American Standards Association,

giving it the status of an industrial stan-
dard.

Three years later the International
Federation of National Standards Asso-
ciations (ISA) sponsored a conference
in London, France, Germany, Great
Britain, Holland and ltaly sent delegates
and thc United States and Switzerland

Radio, Televisien & Hobbiss, November, 1957

sent official messages.  Six of the séven
countries dependently proposed A =
440 as the standard and the conference
adopted it unanimously, The same stan-
dard was again endorsed by the Inter-
national  Qrganisation for Standardisa-
tion (1SO) in 1953; and was accepted as
an 1SO Recommendation at Stockholm
in 1955,

The National Burcau of Standards
maintains the A = 440 standard as the
one on which general agreement has
‘been reached. The musical merits of
any particular standard are, of course,
outside its province.

EARLIER STANDARDS

Previous standards of pitch were de-
fincd in terms of the frequency of a par-
ticular tuning fork or bar, or the length
of a specified vibrating air column (or-
gan pipe).  Because the sound frequen-
cies generated by these devices vary
with the surrounding temperatare, it is
necessary to specify the temperature at
which comparisons with these stand-
ards should be made.

In 1859 the “Diapason Normal” was
defined in terms of a standard tuning
fork deposited by the French Govern-
ment. at  the Paris Conservatory of
Music. The vibration frequency of this
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ADDRESS, RADIO AND
RECORD PLAYING SYSTEMS
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INSTRUCTING

ENTERTAINING
COMMUNICATION

There is a planned A.W.A,
Sound Reproduction system
for every need in the com-
mercial, industrial, edu-
cational, cultural and en-
tertainment activities in

the community.

The range of A.W.A. Audio
el Amplifiers,  Microphones
I and Speakers provides a
type for every purpose, with
features and facilities to
meet every need in ‘sound ;

amplifying and distribution.

s ' 47 YORK STREET, SYDNEY. B0233, 167 QUEEN STREET, MELBOURNE, MU9161

Available in other States from

NEWTON MecLAREN LTD., ADELAIDE: NOYES BROS. (MELBOURNE) LTD., HOBART and
LAUNCESTON: CHANDLERS PTY. LTD., BRISBANE: NICHOLSONS LTD. PERTH.
e ALSO FROM LEADING WHOLESALERS.
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tork was stated to be 435 ¢/s when mea
sured at the then slandard laboratory
temperature of [5 deg. C.  When R
Koenig {1880) made a carcful determina-
tion of the [requency. it proved to be
435.45 ¢/s at 15 deg. C. and to have a

thermal coeflicient of —0.0486 c¢/s per’

degree Centigrade. Thus the fork would
rcally have the defined standard  fre
quency at slightly over 24 deg. C.

An international congress in Vienna
in (891 adopted the French definition
of the Diapason Normal, and it ac
quired the name of “International Pitch.’
Great Britain and the United States ap-
parently did not auend this  meeting.
though A = 435 was used as a stand-
ard by a numbcr of musical groups and
instrument makers in this country afier
its adoption by the Vienna congress

ln many places the pitch standards
i actual use were strongly influenced
by the way farge, permancntly installed
pipe organs were tuned. Yet, ol all
the mechanical devices used to generate
musical frequencies, the vibrating air
column of the pipe organ is the most
sensitive to changes  in temperature.
Their frequency would therefore depend
on what the temperature happened to
be when they were adjusted to con-
form to the standard fork in the Con-
servatory at Paris. Since the advent of
better heating systems and air condition-
ng. the temperature al  which  most
musical instruments are used today s
better represented by 20 deg C. (68 deg.
F.) than by the temperature of {5 deg
C. (59 deg. F.) associated with the Diap-
ason Normal.  Luckily, an organ pipe
tuned to A = 435 at 1S deg. C. will
actually be  tuned almost exactly to

== 440 at 20 dcg C.

ADVANTAGES

From a technical pomnt o! view, the
present standard of musical pitch  as
maintained by the Bureau, has the ad-
vantage that it is [rce [rom the vaga-
ties of the material objects (tuning forks,
organ pipes) that cmbodied past stan-
dards.,  Thanks to modern electronic
techniques for generating and  stabilis-
ing oscillations a tone is produced that
fov all practical purposes is independent
of the temperature of the surroundings.

This would apply, of course, to any
musical lrequency that might be chosen.
[t happens, however, that the 440-¢/s
frequency stands in a very simple rcla-
tion to other frequency standards main-
tained by the Bureau and can, therefore.
be produced with a minimum of addi-
tional equipment. A tone of 435-c/s,
for example, would require a somewhat

more complicated technical  arrange-
ment.
In changing over to Standard Piteh.

litthle or no alteration is necessary in
adjusting instruments tuned to the older
standard.  Instruments tuned by string
tension  and the open vibrating air
columnswof pipe organs present no prob-
lems at all.  Woodwinds can be cor-
rected partly by the tuning adjustment
of the instrument and partly by the
breath control of the player; and
changes required in the reed stops of
the organ are within the range of the
instrument’s” tuning adjustments.
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BRUTAL MACHINE SMASHES JUNGLE

One of the most brutal machines ever devised is this' jungle smasher, designed to

clean up the face of the earth.

It can rip huge trees up by the roots, slap them to
the ground, and literally smash them to splinters.

Axe-like cleats on steel rollers

convert trees and underbrush into a mat-like carpet ready for burning or other dis-

posal. it weighs 140 tons and can clear an acre of land in

74 feet long, 22 feet wide, and

gallons. Its .9 foot rollers have 300

19 feet high, and has a capacity of
cleats

1§ minutes, I s
1,000

each. Pitted against a giant-sized

tree, the front roller climbs the trunk until it has enough leverage to push it over.
The axe-like teeth then tear it to pieces.

B i e T O W PR

SPACED RADIG AERIAL TO DETECT STARS

(Continued from page 9)

minutes of arc, or less than one minule
from a strong radio source. It is speci-
ally suited for studying radio  sources
in other galaxies which may be millions
of light-ycars away.

VERY LONG AERIAL

The other instrument, which is better
adapted for studying the Milky Way,
works on.a band of 7.9 metres. It has
a fixed east-west aerial 3.200 feet 1975.36
metres) long and a movable acrial which
runs along a 1,700-foot (518.16) metre
track. It looks quite -differeny from the
lirst apparatus, Its immenscly long fixed
aerial is supported by a row of steel
frames in the shape of open triangles
with rods projecting from their bases at
an angle of 45 degrees to the horizontal.
This “pencil beam” system, as it is called,
has a collecting arca of 200,000 squard
{cet (18.766.4 square metres) which s
about four times that of the Jodrell Bank
telescope.,

With radio telescopes, in-coming sig-
nuls are usually focused, amplifiecd and
then recorded in ink on chat paper. In-
struments like that at Jodrell Bank show,
perhaps, a single peak wave as the radio
source crosses .the centre of the bowl;
but the two separate aerials of an inter-
ferometer show a complex system of
waves as the two sets of signals. alter-
nately weaken and reinforee cach other.

57

This gives a great deal of information.
By mecasuring the comparative heights
of the crests and the intervals between
successive peaks, and so on, together
with the spacings of the aerials, it is pos-
sihle to  pin-point radio sources more
accurately and to measure their arcas.

The interferometer set up in- 1948
located a radio source no fess  than
200 million light-yvears distant with such
precision that the Palomar telescope was
able to pick it up. It proved to be two
galaxies in collision!

The instrument, built in 1952, has
detected about 2,000 radio -stars, only
about 10 of which have so far been
identified visually.

QUICK WAVE.-CHANGE

Each type of radio telescope Has its
particular uses. The one at Jodrell Bank
can change its operative wave-length
comparatively  quickly and follow in-
definitely & source . from which muany
Kinds of ‘radio ‘waves are coming. The
Cambridge instraments. work on fixed
wave-lengths but they can pin-point and
measure with gredter accuracy.

Many astronomical problems await
solution. Ryle and his colleagues main-
tain that radio stars are closer together
at extreme distances, which conflicts
with certain views about the origin and
history of the universe. The new instru-
ments which are about to ¢ome into
operation will probaBly settle the matter.
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. time.

The great Step Pyramid of Egypt gives some idea of the painstaking labour which
went into the construction of these huge structures.

Master Builders 0f
tarly History

From the time man first inhabited the earth he made every effort to avoid work. Thus to
avoid work is a natural phenomenon and, carried out with a reasonable amount of common

T is self-evident that all of us have
to do a certain amount of work and
this is governed by the amount of money
we have or the amount we can spare.
Thus some people avoid work by hav-
ing somebody else to do it for them.
At this stage you are at the top and
you acquire the term *“the Boss.” You,
supposedly, have no worries except those
brought about trying to induce those
who work for you to keep working.
Thus you do not get aching muscles
and bones but get, instead ulcers,
coronary occlusions, nervous breakdowns
and insanity. You can play golf three
days per week and weekends.

INDUSTRIAL RELATIONS

Coming down the scale there are
those who work for the Boss and, be-
cause of their skill are adequately
‘recompensed (according to the Boss), At
this stage you are called an “Execu-
tive.” Your job is to organise the other

sense, is a worthy objective.

workers in such a way that they will
always earn enough money for the Boss
to enable him to pay you a bit more
than the others.  In trying to do this
you also get only ulcers and so forth.

But you, in a limited sense, can get
enough to become a little Boss and em-
ploy somebody to mow your lawns, paint
the house and do other odd jobs around
the place. You can play golf on one
week day and weekends.

Lower down the scale there are those
who work for the Boss. These do all
the work and are divided into skilled
workers and labourers.

by Cd[ Vin
Z(/_a'/ ters

The skilled workers get a little less
money than the Executive and are there-
by enabled to buy petrol lawn mowers
and a few other labour-saving devices
which enable them to avoid hard work
at home and to play golf on one day
a1 the weekend. But he has to paint
his house himself.

The labourers are the last on the list.
lhese get more money than anybody
¢lse because they get paid for overtime.
Some of them do overtime to do the
work they didnt do during ordinary
time. Thus they are able to save enough
to buy a motor car, a television set,
petrol lawn mower, vacuum cleaner and
automatic washing-machine and can get
away for weekends, They have no
ulcers and so forth.

Then there are the faithful labourers
who work hard during the day, get their
work done and therefore get no over-
They can save nothing, have to
push a mower, boil the clothes in a
copper, borrow a deposit on lounge suite.
They can listen to the radio bought on
time payment and. mavbe, watch the
local football match on Saturday after-
noon. They get nervous breakdowns.

DIVISION OF LABOR

Right through the ages this division
of labour has existed. A continual battle
of wits to avoid work has inspired mam
to find machines to work for him. As
nobody wants to. work hard, machines
which would work gradually replaced
men who wouldn’t.

In very early times little was under-
stood of the principles of mechanics.
Primitive man did not know that there
are only three Mechanical Powers,
namely, the lever, the inclined plane and
the pulley. These are -called the Pri-
mary Powers. There are three Second-
ary Powers, derived from. these, namely,
the Wheel and Axle (derived from the
lever), the Wedge and the Screw (de-
tived from the inclined plane).

Every piece of mechanism yet devised
by man is based on these Primary and
Secondary Powers.

The lever is merely an. inflexible rod
supported at some point along its length
bv a support called a fulerum. When

in use it has a resistance to overcome
at one end and a powef to overcome
it at the other end.

Common examples of the lever are
scesaws, spades for raising earth, scis-
sors and pincers, crowbars, oars for
boat-rowing, wheelbarrows, nutcrackers,
fishing rods, whips, umbrellas and coal
and sugar tongs. There are levers in'
the human body—for example, the biceps
muscle and forearm, the deltoid muscle
and shoulder.

There are many combinations of levers
used in machinery, and the wheel and
axle is a secondary form of it. When
used for raising heavy weights the weight
to be lifted is usually attached to a rope
wound around the axle. The lifting
power is applied either to a rope wound
around the periphery of the wheel or
to a handle attached at right angles to
the latter. An ordinary winch is ‘an
example. The capstan and windlass are
also cxamples.

Page Fourteen
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SIMPLE MECHANICS IN ANCIENT ENGINEERING

‘ “/“'

é‘fﬁa %ae .m\amwm 'mﬁ" %\m\mm‘!

Building the pyramids \nvolved hauling thousands of huge blocks
of sfone up a long specially constructed causeway which was °

afterwards removed.

In the primary lever it is well known
" that the closer the fulcrum to the weight
to be lifted the greater the force that
can be applied to the other end and
therefore the greater the weight that can
be lifted.

In the wheel and axle the larger the
wheel for a given size axle the preater
the weight that can be lifted by a rope
wound around the axle. In machines
this principle is applied by having an
axle of fixed diameter and having wheels
of different sizes fixed thereon.
different ratios can be used for varying
weights. Combinations of toothed wheels
or cog wheels are also examples of the
lever.

The second Primary Power is the In-
clined Plane. It is well known that a
man can pull up an incline a weight
which he cannot lift. If he can roll the
weight up the inclined plane the task is
yet easier, for he has no need to over-
come the effect of friction on the sur-
face of the plane. Calculations show
that a force which would just lift a
weight of 300lb vertically would also
hold a weight of 780lb in position on
an inclined plane of 5 (height) in 13
(sloping length),

There are varions modifications of the
inclined plane in the form of Kknives,
chisels, axes, wedges and so on. The
two latter are Secondary Powers. In the
wedge initial pressure is applied to the
back of the wedge, and the resulting
pressure is transferred to the two slop-’

ing surfaces in such a way as to lift

objects or split asunder. This is evident
in the action of chisels, knives and
planes. Nails, plugs, needles and other
sharp pointed instruments are familiar
examples,

THE PULLEY

The power of a wedge can be seen in
those used for raising a ship in a dry
dock. The term “firmly wedged into
position™ explains a lot.

The screw, a most important: element
in all machines, is a modification of the
inclined plane. This will be evident to
all. Enormous power can be developed
with correctly designed screws. It will
at once be seen that the thread of a
screw is an inclined plane but is of no

Thus *

use unless it is coupled with its “pair.”
A familiar example is the bolt and nut.
This is a complete elemental pair.

When one element of the pair is fixed
and a rotating force applied to the other
element, work can be done. A common
example of this is the “jack” used to
raise motor cars and other vehicles. By
varying the “pitch” (distance between the
threads) and the slope of the thread, a
rotary force acting on it can lift
enormous weights such as bridges, rail-
way locomotives, brick buildings: In
fact there appear no limits to the weights
which can be lifted. The force which
can be generated by a screw can be
witnessed in the erection of steel struc-
tures such as great bridges. It is so great
that such structures are held together by
bolts and nuts so tightly that there is
little chance of them moving.

THE WEDGE

The last Mechanical Power with which
we have to deal is the Pulley.
Everyone knows what a pulley is. If

not, then it is merely a wheel with.a

groove cut all round its circumference
and movable on an axis.

Sometimes a pulley is called a sheave
and is often suspended in a casing or
block where it becomes the familiar
block through which and over the pulley

Yertical obelisks
were first  hauled
up inclined planes,
and over a sand
filled hole in a stone
platform. When the
sand was removed,
the base of the
obelisk settled into
place,

¥

Most of the saws used by the Egyptians were made of bronze,
but there is evidence that their drills were fitted with jewelled

points.

Is\passed a cord or chain called the
tackle. The whole assembly is then
called a block and tackle.

PULLEY APPLICATIONS

In 'machinery pulleys are used to
change the direction of rotation by
means of belts, to transfer an applied
force in another and more convenient
direction and so By various com-
binations of a mu!;ber of pulleys of the
same size or different sizes an applied
force can be used to lift enormous
weights. The familiar block and tackle
is a good example of this. The crane
used 10 lift locomotives and loads of
building material is a combination of the
lever and pulley.

It may come as a surprise to many to
learn that the most intricate machine yet
invented is a mere combination of the
three primary mechanical powers dealt
with abave.

Early man no doubt made use of
these principles in a primitive manner.
For instance, he used cutting- stones
which were nothing more or less than
stones ground to wedge form. These
were used for cutting his food and so on,

He later learnt to attach a handle to
the wedge and so made an axe which
he used for obtaining his food and for
defence.

Radio, Television & Hobbies, November,
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3 UNIVERSITY INSTRUMENTS
" THAT GIVE YEARS OF

ACCURACY | aAND | SERVICE

MEGOHM METER

Thisx instrument is ideal for television purposes und other appli-
cations where high resistance gvalues need to be checked. Its
major uses are for checking resistance values, leakage paths and
capacitor testing, In many cases it will take the place of a Megger
and as it operates from power mains it leaves both hands [ree
for other work. It is designed to opcrate from 240 volts AC and
it is small and compacl. Two ranges are provided of 0-100 meg-
ohms and 0:1,000 megohms, Both of these ranges are at a test
potential of 1,000 voltx. The available energy is extremcly small
and therefore the instriment is not dangerous or lethal.

special terminals are provided which enables standard test Jeads
10 be plugged in or wires or components to be connected divectly
to the in=trnment.

‘ MODEL DIOD

MODEL
EXT/2

LOW AND MEDIUM RANGE OHMETER

This portable and sell econtained instrument which covers
resistance readings in several ranges has many applications
in the Electrical Radio and Todwstrial fields. Small in size,
this instrument uses a 4 inch square meter and is housed in
a hard moulded rubber case which enables it to 1ake heavy
shocks and bhe wnbreakable. The meter is protected by a
nmetal flap which closes when the instrument is not in use.
Ranees ares— .
0-20 ohms (2 ohms centre)
0-500 ohms (20 ohms centred
0-5000 ohms (200 ohms centre)
Size 617 ¢ 3V

‘ MODEL
UBA

RESISTANCE CAPACITY TESTER. MODEL UBA

With the complex ciretits in TV receivers employing many capuci-
tors and many resistors, this speciul instrumem provides a good
standard of accuracy together with eaxe of handling, It covers an
extensive range of resistance measurements from .1 ohm to 10 meg-
ohms and rapacity  measurements from 10 micro-microlarads  to
10 wmicrofarads. 1t is. acenrate and sensitive and is overload proof.
A ealibration system is incorporsted to enable rapid checking ol
‘the apparatus at any instant, and internal standards are adjusted
fo an accuracy of plos or minns 1 p.e

* UNIVERSITY GRAHAM |

INSTRUMENTS PTY. LTD.

5 NORTH YORK ST., SYDNEY.
PHONE BU3169
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The lever took the form of a stout
stick which was used for prising up
rocks under which were found articles
of food, such as grubs, snakes, lizards,
and so on. He may even have rolled
logs into position with his lever, gain-
ing the idea of rolling motion which
eventually led him to the pulley and
wheel.

Man advanced because of increasing
knowledge, not necessarily because of
increasing intelligence. Early man was
quite as intelligent as we are today but
he did not have the knowledge we now
have of how to use natural principles.

It is remarkable, therefore, that he was
able to construct some of the most re-
markable edifices ever known.

The Great Pyramid of Cheops in
Egypt is one of these. Built about six
thousand years ago it still. stands the
largest single structure ever built by
human hands. It is a prime example
of the adaptation of the inclined plane
to building purposes.

MATERIAL USED:

Two million limestone and granite
blocks were used to build a structure
750ft square and 500ft high. The aver-
age weight of the stones is 2% tons but
the basement stones weigh up to 57 tons.
The total weight of the stones is five
million seven hundred and fifty thou-
sand tons. Over one hundred thousand
men were engaged on its construction.

Most of the stone came from quarries
a few miles away on the other side of
the River Nile, The polished granite
used for the outer casing came from
quarries several hundred miles up the
river.

During periods when the valley was
flooded the stones were floated across
on barges to the site and then hauled
by the labour of one hundred thousand
men up a specially prepared inclined
plane, 60ft wide and three-quarters of a
mile long. This incline was covered with
polished stone in order to reduce fric-
tion. It took 10 years to build this
inclined causeway and this alone was a
formidable task.

The causeway was 48ft at its highest
part which made the incline fairly steep,
needing a vast number of men to haul
the blocks into position.

The base of the pyramid is made of
blocks about 4ft long, 4ft wide and 2ift
thick, carefully cut to rectangular shape
and fitted together.

OUTER COVERING

A second layer was placed on this
with the outer blocks set inwards about
Ift 6in. The next layers were set in-
wards a like distance until there were
200 layers, gradually reducing in area
to the required height of about 500ft
and giving a stepped appearance.

The outer face of the pyramid was
then covered with a casihg of polished
granite. These casing stones were not
rectilinear but had one sloping side so
that the finished pyramid had a smooth,
sloping surface.

What implements were used for cut-
ting and shaping the stones and what
machines were used to lift the stones
into position? :

The great historian Herodotus speak-
ing of the construction mentions that
“after laying the stones for the base,

This movie camera has been designed to shoot pictures of the sun through a specially

constructed balloon-borne telescope on which it is mounted.

The telescope, six

inches in diameter with a 12-inch mirror, is expected to eliminate hazy pictures of

earth-manned telescopes by operating at
operated by U.S,

altitudes of 80,000ft or better. It is

Naval research.

-

they raised the remaining stones to their
places by means of machines formed
of short wooden planks” . . . He men-
tions that there was a machjne on each
step so that there must have been 200
machines each used to advance the block
of stone from step to step.

STONE RAISING METHOD

It is thought that these machines con-
sisted of simple wooden frames in the
form of an A with the feet fixed so
that the machine stood at an angle of

45 degrees and leaning outwards, A

rope passed over the top would, with
a horizontal pull at the top, impart a
vertical movement to a block suspend-
ed from the top by another rope.

The inclined plane was raised in height
to the top of each step up to the 200
foot high stage, so that it was pos-
sible for about half the work, to haul
the stones directly to the site. At this
height the slope of the inclined plane
would be one in ten, which is not ex-
cessively’ steep for hauling by thousands
of men. To support this theory is also
the fact that the heaviest blocks are
found at the 200 foot level.. From this
level the machines or crude cranes took
oVer.

When the required height had been
reached the machines were used to haul
the polished granite facing into position.
This was done from the top down so
that each machine must have been re-
moved as the outer surface was com-
pleted at each step.

As to the tools used to cut and shape
the stone much is told by marks on
the stones themselves. These marks:

—

clearly show that both straight and cir-
cular saws were used. Cuts on the sides
of the larger stones show that some of
the straight saws were at least eight feet
long.

Green stains on the sides of the stones
indicate that the saws were made of
bronze and.that the blades varied in
thickness from 3/100 of an inch to
1/5th inch.

The holes in the stones were made
by tubular drills, some of which had
jewelled cutting points.  These drills
varied from % inch to four inches in
diameter.” * The larger drills were used
in the soft limestone, and, therefore,
most likely had no jewelled points, while
the smallér drills were used in the
granite and needed the jewelled points.

Many of the stones for the core and
all those for the outer casing were pre-
fabricated for placing in particular posi-
tions. Each block already in position
was marked with lines to show where
the remaining blocks had to go. Thus
the art of prefabrication was known to
the architect of that time.

HIGH ACCURACY

These prefabricated blocks were cut
and shaped on the ground and tested
for accuracy before being pulled into
position.

So accurate was the work that the
average error in the base of the pyra-
mid is less than one ten thousandth of
the side in squareness and level. The
outer casing covers 13 acres in area and
is so well fitted that most of the seams
are almost invisible and have a width

(Continued on Page 83)
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.
* Here’s the capacitor that is being fitted by leading
T.Y. Receiver manufacturers, who have checked
carefully and proved for themselves the many
advantages offered by Microcap—

Exclusive metallized paper construction, resulting
in an ultra miniature spate-saving capacitor, which
can be fitted in a fraction of the space required
for ordinary units of the same rating.

Qutstanding ‘‘self-healing’ feature, which enables
Microcap to sustain accidental over-voltage,

Long, stable life in miniature form, reducing
servicing problems, greatly overcoming the
bugbears of ““intermittent’”’ and open or short
circuits.

Type W99 covers the rangs —

.004uF to .04uF 200 Volts Wkg.
O03%uF to .O1uF 400 Volts Wkg.
2.5pF to .004uF 600 Valts Wkg.

This range is extended to 2.0uF 200
end 300 Volts Wkg. and 1.0uF 400
Yolts Wkg. in Type W48, which also

have the valuable ‘“self-healing”

feature,

Manufactured in Australia under licence from
A. H. Hunt (Capacitors) Ltd., England, by

AUSTRALASIAN ENGINEERING EQUIPMENT CO. PTY. I.TD.‘ )

476 LATROBE ST.,, MELBOURNE. FY 2638
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A summary from a recent
"Hectronics" article, the follow-
ing shows how a three dimen-
sional printed wiring technique
can be used to speed pro-
duction and ensure uniformity
of memory circuits for elec-
tronic computors. The tech-
nique holds great promise in
that it can be extended to
permit cheap manufacture of
toroids. It may also find appli-
cation in many tedious produc-
tion wiring jobs.

ACH standarg 64 x 64 modulator

memoryv plane for a computer re-
quires one man-day to assemble, be-
cause four insulated wires must be in-
dividually threaded through each of
4,096 ferrite cores
Three-dimensional printed wiring naw
appears to be a solution to problems of
assembly time and core damage. Col-
limated light is the basis of the new
technique which produces, in a single
exposure, a latent image of the com-
plete wiring pattern for a memory
plane.

INTIMATE CONTAC1

~With ordinary light, the negative mask
must be in intimate contact with the
photosensitised surface, as in Figure 3A.
With  collimated (parallel) light, the
mask and the photosensitive surface can
be separated as in Figure 3B If a beam
of parallel light is directed through an
aperture mask at an angle to a photo
sensitive panel as in Figures 3C and 3D
the projected image follows the contou:
of the panel The image of any aper

-Technical
Review__

COSTS CUT BY THREE DIMENSIONAL

PRINTED WIRING

Figure | (Above) Prctotype 4x4 mem-
ory plane produced by print-wired
technique, showing how etched con-
ductors on one side of board to go
right through holes in embedded ferrite
memory cores to join wiring pattern
on other side of board. Fig 2 (Left)
Single lamp set-up illustrates how
collimated light projects wiring pattern
through ferrite core.

ture can thus be projected with fidelity
on to any surface, regardless of its irre-
gularity.

Before this technique could be applied
to the production of print-wired memory
planes, the intricate wiring pattern of
conventional wired planes had to be re-

arranged.
Four wires must pass through each
core — X and Y co-ordinate selection

windings. a sense winding for reading
out stored information and a digit-plane

ORDINARY
LIGHT

N T
=

(A} (8)

COLLIMATED
LIGHT

MASK

WIRING
BOA?D

’

¥

OBVECT -

BEING
EXPOSED

(C}

MASK

[§3)

Figure 3. Divergent nature of ordinary light makes it necessary 1o use contact -printing, whereas use of parallel or collimated fight
permits projecting 1mage without change in size, for exposing shaped objects.
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PORTABLE

RECEIVER MODEL P17

THE FOLLOWING IS A .COPY OF AN ARTICLE WHICH
APPEARED IN A RECENT ISSUE OF THE ELECTRICAL
WEEKLY, COVERING OUR NEW PORTABLE TV I{ECEIVI:]B.

DESCRIPTION: A 17’ portable TV receiver with retractable
carrying handle, having 16 valves, three crystal diodes and
Type 17HP4B aluminised picture tube. .

FEATURES: Separate portable powe: supplies for 12V
battery operation and 220V to 250V 50 C/s. Vibrator
supply uses two standard radio-type vibrator cartridges:
total drain including receiver valve heuters—10A at 12V
DC. Valves: 6CW7, three 6BL8, three 6CB6, 6AV6. 6AQS
12BH7, 12AU7, 6BQ6. 6AX4, 1B3G and two 6N3.

AERIAL INPUT 300: cascode turret tuner receives 10
channels; parallel valve heaters; twin 51’° speakers (one
zach side of cabinet); sound output 3W max. {F's 36MC/s
and 30.5MC/s. Extension speaker connection provided
TOP CONTROLS: channel selector and fine tuning; con-
trast and volume; horiz. hold, vertical hold and brightness.
Preset controls; height and vertical linearity.

All high-voltage points protected. All valves accessible on
removal of safety back. Chassis may be removed without
disturbing speakers, picture tube or yoke assembly. Clear
curved armor-plate safety glass: picture tube unmasked.
AGC may be removed from ‘‘front end’’ by simple accessible
adjustment for better results in some fringe areas.

All metal cabinet finished in baked enamel; colors, two-
tone grey and two-tone blue and grey. Dimensions: 14!
high and 17” wide and 18" deep. Nett weight 49 |b
Packed weight 59Ib.

(Similar receivers fitted with tield strength meter for
sutvey work available to arder; price on request). Receivers

and vibrator power supplies for use with 32V lighting plants
to order.

FERRIS PORTABLE TV RECEIVER
179 GNS. TROLLEY £7/19/6

TO FERRIS BRGS PTY. LTD.,
752 Pittwater Road, Brookvale. N.S.W.

Please send me information about your—

]
1
]
1
]
]
1
* Portable TY Set :
* 240V Unit '
1
1
1
]
1
1
]
1
1

12 VOLT or
240 vOLT 32 VOLT * 12 or 32V Unit.
POWER UNITS power unit
Name ..

23 GNS. 28 GNS.
» Address | RHI 1757

O R e e e O e e e s e

|.-=-----—-'---‘
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Figure 4. Holes are punched in paper
based phenolic laminate for ferrite
cores and registration pins.—Step |

winding to determine the information t
be stored  The co-ordinate selection
windings were planned as shown i
Figure 8A. A given core is selected by
the coincidence of two current pulses
each one-half of the minimum value re
quired for switching.

A second major problem was that o)
producing a pair of accurate magk:
which could be held in close registration
to connect the front and back surface
wiring patterns with four connecting
paths through the 0.050-inch hole i1
each of the cores. Although the cos!
was high, a set of satisfactory mask:
was prepared by photo-engraving
methods. Further study resulted in the
development of a selective masking tech
nique capable of economically producing
masks with a line-centre position accur
acy of plus or minus 0.001 in from a
outside reference line.

SELECTIVE MASKING

Selective masking is based on the
fact that it is possible to rule a single
pair of parallel lines to great accuracy
These two lines can be used to form
appropriate segments of a wiring pat
tern by repeated exposures on a step
and repeat table.

Before exposure. the entire memorn
plane assembly must be coated with
copper The board is first covered with
a clear plastic solution which, when set
anchors the cores firmly in the holes and
covers any gaps. T'he plastic provides »
smooth unbroken surface on which i

Figure 5. Doughnut-shaped cores are
dropped into. holes and entire board
coated with plastic to anchor them
’ — Step 2

Figure 6. Complete wiring panel ready
for external connections after com-
pletion of photo-etching process

Figure /7

Opened masks uses 1o, exposing resis1 tu produce wiring tor prototspe

l&-core memory plane. Three positioning pegs o1 left hand mask holder go through

register holes in memory plane board and in other mask, to provide required high

precision of alignment for printing wiring pattern simultaneously through cores and
on both sides of the beard.

layer of copper adheres firmly to the
niastic as a highly conductive base on
which to electroplate anothel layer ap
prox 0.002-inches thick Conventional
photo-etching technique« then begin.

At the present stage of development
{6-core (4 x 4) planes have been suc
cessfully produced to verify and refine

the electrical equivalent of conven
tionally wired planes of the same sire
Masks are now being prepared for 16 x
16 arrays. The practicability of the
method has been demonstrated. lts ap
peal rests on the tact that it is. even on
a laboratory hasis. about 20 times fastes
than current  production methods for

deposit -nnmer chemically This initis the method These »lanec have hees MeMory arrays
r-=--—--- 1 - i [ ____________ )
| r T 1
nanaantl tmeafiaash
) | ! |
i b ! : (N {
1 ) i 1 [ |
! U b ! 1 [ |
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Figure b
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Rearrangemen! of co-ordinate-selection windings ¢! memory plane as at A, quadrant-cancelling sense winding as al

B and quadrani-cancelling inhibit winding as at C sliminate: crowsovers to permit printing four wires through each core
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- There’s something special
-about this record. ..

Just an ordinary record to look at; very
much like any other you might say. Quite
right, of course, in appearance it is like any
other. What makes it particularly special—
where it came from and what it’s played on.
If it came from Modular and it’s played on
Hi-Fi equipment to the standard thai
Modular sells—it’s a very special record.
You see Modular do not sell just any record:
they sell only records of serious musie . . .
furthermore, of all the serious musie
released only approximately one record in
ten is recommended as being up to Modular’s
standard, both musically and technically.

You see what we are getting at—only by -

such stringent specialization is it possible to
ensure that we alwavs have sufficient stocks
of the right records.

MODULAR

ELECTRONI

Now to another important point: Only
through the wonders of High Fidelity is it
possible to achieve the utmost from
any record.

We at Modular are High Fidelity experts
and will be only too willing to answer any
of your Hi-Fi questions. If you wish to buy
a Hi-Fi player we can recommend the best
sel to suit your purposes and then again if
you wish to bhuild your own set we can
supply the best components and assist yon
with technical advice and even help you
in the constrnction—just another of the
many helpful services which Modular
Electronics offers.

We are Svdney’s Hi-Fi experts—so eall on
us for all Hi-Fi equipment and records
specially chosen to get the most from Hi-Fi.

579 Sydney Rood. Seaforth, ‘phone
XJ5928 (24 hours o day) '

—just dowr from the Seaforti Post Office.
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LIQUID COOLING FOR AN AIRBORNE TRANSMITTER

From a recent issue ot "Electronics” comes in-

formation on the design of a compact high power

amplifier for high performance aircraft. I+ employs

six parallel output valves and cooling is by im-

mersion in silicone fluid. Total volume of assembly
is 500 cubic inches.

radio trans
about 100

AI present, airborne HFE
’ mitiers are limited to
wills naxanum  carricy  power  oulput.
mainly  because of excessive size and
weight ot higher power output transmit-
lers. . '

In supersomic atrcraft, HI+ aertals are
becoming physically shorter. with tail cap
or wing cap acrials replacing long wires.
At lower frequencies, these aerials have
low radiation resistances and high re
actances as seen from their input ter
minals. At medium and high frequencies
in the HEF band, from say 10 1o 30 Mc/s
the radiation resistance of these aerials
is comparable to 50 ohms, and fthe re-
actance- is usually not very great How-
ever, from 4 to 10 Mc/s the reactance 1s
guite large and high voltage is develop
ed at the base of a short aerial. .

POWER AMPLIFIER

[t was delermined thal an increase in
power to the | KW level would be use-
ful in the medium and high fregquency
ranges and as betler wntennas are de-
veloped more of the available T KW can
be used on the lower frequency ranges

A miniature power amplifier. cover
ine from 4 to 30 Mc/s, has been de
veloped. employving self rectification and
silicone obl imumersion cooling to achweve
a volume of but I/3 cubic foot. lotal
heat dissipation is 1,275 watts while de
livering nearly 1 KW of gceful power

Using the approximaton  that  the
power amplilic; will have an overall
efficiency of 50 per cent, roughly | KW
of heat will be dissipated in the power
amplifier enclosure

I'he cooling probtem 1s mmade more
difficult by the fact that the temperature
of the entering cooling air mav be wo
less than 250 degrees F.

If air cooling is used. a serious arc-
over problem will occur because ot the
combination of high vollages (several
thousand volts) and the low pressure ab
encountered in high-altitude operation.

Certain silicone fluids exhibit -excel
lent voltage insulation. diclectric con
stants and relatively low loss along with
extremely low vapour pressures.

FLUID IMMERSION

These physical and electrical proper
ties made it nossible to design the power
amplifier completely immersed in sili
cone fluid. This fluid immersion pro-
vides the voltage insulation and high heat
conduction from the heat dissipating ele-
ments to the walls of the enclosure and
also provides altitude pressurisation.

The disadvantages of this fluid immer
sion, operation are an increase in stray
capacitances of the order of 2% fimes
that in air, change in dielectric constant
with temperature, accessibility and servic
ing difficulties, expansion of fluid with
rising temperature and necessity for com
plete immersion of heat dissipating cle
ments even when the unit is in an invert
ed position.

and

pAY

Complete amp-
lifier in housing.
Fluid expansion ~
chamber i, at
top, output
valves al lower
feft  with  fluid
circulating pump
ducting
bottom.

e

across

The six 4 x 150 power valves are
grouped in a sub-assembly instatled on its
side In the lower left hand corner of the
power amplifier enclosure so that the
grid lead from the RF input receptiacle
may be as short as possible. A pump
forces the silicone fluid through ductine
to the valve yssemblyv

The amplifier is housed m an alumin
wm box, with removable side, end and
top cover plates. The sides are made of
extruded aluminiuvm. incorporating lin
to increase (he heal dissipating areu

Since the sihicone fluid expands nearly
25 per cent over the operating tempera
ture range, an expansion space had to be
provided. The expansion chamber is the
top portion of the box and is connected
hv a small tubing between the top ol

Sabass et a s Sl Sl S Sl YV

the box and the bottom centre ot the
chamber,

When first operated. the amplifier had
serious parasitic high i(requency oscilla-
lions in the 160 to 250 Mc/s region.
Parusitic suppressors were added in the
grid and plate circuits. Due to the am-
plifier being immersed in silicone fluid
and assembled inside a box, circuit modi-
fications were time -consuming but uot
difficult because the valves, variabie in-
ductor, transformer and other sub-
assemblies are removable and are inter-
connected entirelv by plugs and recep-
tacles

The silicone immersion mcreased stray
capacitance considerably and necessitated
a rework of the pi output matching net-
work to match the power tubes to the
load over the entire {requency range

NEW LEAD IN VITAMIN RESEARCH

CETONE and acetylene—two-cheap

and simple organic chemicals de
vived directly from coul lime. and water
—have been used by a group of Ameri
can scientists to achieve a “true total
synthesis” of vitamin A.

The novelty ol this method lies in the
tact that it eliminates the need for
lemon grass oil. This oil vyields pseu-
doionone. one of the starting materials
in today’s most widely used commercial
processes for the manufacture of vita-
mins A, E, and K, and of beta-carotene
from which the bodv can build up vita
min A.

Apart trom their obvious importance
tor the life and growth of human beings
and animals, vitamins are proving to be
valuable factors in the treatment of cer
tain diseases: for example, striking results
are reported to have been obtained by
their use to increase the life span and
delay some aging processes in man; other
tests have revealed a marked improve-

Radio, Television & Hobbies November, 1957

ment in the condition ot mental patients
following the addition of large doses of
vitamin o their diet.

Because the production of these essen-
tial agents was dependent on an import-
ed raw material (lemon grass grows in
parts of Africa, Asia and Central
America). the rescarch chemists started
to look for a way of making pseu
doionone and eventually succeeded in
preparing the compound from acetone
and acetvlene.

In disclosing this at a recenl mceting.
a member of the team predicted that, 1n
addition to its application in the drug in-
dustry. the new method will also pro-
vide raw materials valuable to perfume
manufacturers for the development of
new fragrances. as well as companies
ecngaged in the production of flavours
and toilet goods. A multi-million dollar
plant for the exploitation of the process
is now nearing completion.
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(RYSTAL ACCURACY—150Kc’s to 220 Mc’s!

WITH THE COMBINATION OF

WIDE BAND SIGNAL GENERATOR CRYSTAL CALIBRATOR
MODEL 62 MODEL 74

BY

"ADVANCE" &

PRICE: £54 (plus tax) PRICE: £48/15/0 /(plus tax)

THIS COMBINATION WILL GIVE A SIGNAL OF ANY STRENGTH BETWEEN

1 MICROVOLT AND 100 MILLIVOLTS AT ANY DESIRED FREQUENCY

WITHIN THE RANGE OF 150 Ke/s TO 220 Me/s. AN ADJUSTABLE CURSOR

INCREASES THE ACCURACY UP TO .01% IN CONJUNCTION WITH THE
CRYSTAL CALIBRATOR.

SPECIFICATIONS
MODEL 62 MODEL 74

FREQUENCY RANGE: 150 Ke/s to ' - FREQUENCY RANGE: 1-250 Mc/s and

220 Mec/s in six ranges. higher at reduced sensitivity.
ACCURACY: +— 1%, CALIBRATION FREQUENCIES: 5 Me/s

] and multiples, 1 Me/s and
OUTPUT VOLTAGE: | inicrovolt to multiples.

100 millivolts. ACCURACY: Better than +— 2 parts
OUTPUT [IMPEDANCE: 75 ohms. in 10,000,
MODULATION: 369, at 400 c/s. SENSITIVITY: 10 millivelts or less.
A.F. OUTPUT: 18 volts. PO_WER CONSUMPTION: 20 watts,

POWER CONSUMPTION: 20 watts. INDICATIOT@E"}L‘ :;Se‘;feﬁ“d aural from

DIMENSIOSS: 127 x 97 x 6. DIMENSIONS: 73" x 78" x 7"
WEIGHT: 10lbs. ' WEIGHT: 9lbs.

SOLE AUSTRALIAN AGENTS

=2 JACOBY, MITCHELL & (0. PTY. LTD.

EQUIPMENT FOR
477-481 KENT ST., SYDNEY.
"PHONE: MAS8411 DISTRIBUTORS THROUGHOQUT AUSTRALIA

RESEARCN
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NEWS AND VIEWS OF THE MONTH

Next stop Mars

EXPERTS are now planning space
ships which can make the round-
trip to Mars in a few weeks.

Scientists visualise a stream of elec-
trified vapour thrusting from the rear of
the space ships like a violent electric
wind.

They claim that ships up to 600 tons
could be propelled through space once
they are clear of earth’s atmosphere.

British, U.S. and: Russian scientists are
working on the “electric” space ships.

The new method of driving space ships
is described as “fantastic.”

Called the Tonic Drive, the new method
amounts to the thrust of a huge machine
through space by a beam of electrified
particles instead of a jet of flame.

This was revealed at the international
meeting of 300 space-flight experts in
Barcelona last month.

“Feasibility studies” on the lonic Drive
are being made at the Royal Aircraft
Establishment at Farnborough. Hamp-
shire.

Sir William Penney’s atomic scientists
at Aldermaston Park and others at Hart-
well are involved.

A row developed at the conference
over a project to use the moon as a
testing ground for H-bombs.

America’s Professor Singer led a group
which argued that using the moon would
prevent further fallout of radio-active
dust over the earth.

A much larger group was opposed to
any contamination of the moon’s sur-
face before it had been thoroughlv ex-
plored by space travellers.

D

@: What is an atomic clock?

A.: Just as a pendulum in an
ordinary clock has a natural period
of vibration, so do the atoms of
which all matter in the world is
composed. An
use of . =se vibrations to
time with great accuracy

®R. What is the natural
frequency of vibration of
atoms?

A.: I depends on the substance.
Many of the motions generated in
the atomic world are too rapid to
be counted by present day techniques
and only a few with relatively low
natural frequencies  can be put to
practical use.

Ammonia, for example, has a nat-
ural frequency of 23,870 milion
cycles per second. while cesium has a
natural frequency of 9,192 million
¢/s, placing it in the 3 cm band used
for radar. This is an advantage since
“equipment for handling the waves is
readily available.

®: How accurate are atomic
cloclks?
A.: Accurate enough to detect vari-

measure

atomic clock makes,

Animals aleoft

.
REPORTS from Moscow Radio say

that scientists are sending animals
more than 125 miles into space to study
the effects of cosmic radiation on living
organisms.

This was disclosed at a conference on
inter-space travel in Moscow.

The broadcast quoted a scientist who
spoke on research in the higher layers
of the atmosphere.

In 1951 animals were taken up to a
height of more than 60 miles. he said.

The experiments were successful, and
now the heights had been increased.

Many uses for TV
TELEVISION now can do anything

from baby-sitting to supervising a
roulette wheel.

Reporting a boom in closed-circuit
[V, it can also be used to:
® Curb shoplifting in department stores;
® Observe prisoners- in cells and work
shops;
® Monitor atomic energy processes:
® Conduct underwater fisheries re-
search;
€ Watch for “poachers” on parking lots.
® Teach big classes in many centres at
the same time.

Closed circuit TV 15 being used in
several private maternity 2
keep a central watch over babies in dif-
ferent wards.

In Nevada, gambling tables are scan
ned through sets embedded in the ceil-
ings of casinos.

_POPULAR SCIENCE QUI7Z

ations 1n the rotational speed ot the
earth.  An ammonia clock at the
National Bureau of Standards in the
Unpited States is stable within one part
in 100 million, while ammonia
clocks, one in Switzerland and one
in Japan, are regarded as being stable
within about two parts in a billion

Recently an atomic clock with con-
siderably greater precision, has been
made with cesium, a silvery metal
which is liquid at room temperatures.
It was made by the same Bureau of
Standards scientists who made the
first ammonia clock.

Error with the cesium clock is be-
tieved to be less than one part in
10-billion.  This weuld correspond to
an eror in timekeeping of one
second in 300 years! At the same time
there are prospects with a new tech-
nique of improving the accuracy to
one part in 1,000 billion or better.

Q: What is the use of such
an accurate clock?

A.. The establishment of a really
accurate terrestrial time scale will
permit more precise measurements ol
the earth’s rotation, which in turn
will  help geophysicists to chart

hospitals to -

’ .
Teaching by TV
EXPERIMENTS in use of television
to give formal education have
proved successful according to officials
ol San Francisco Government College.

Their claim is based on examination
resuits of several hundred students, who
!usl yeur took part in a television teach-
ing program.

Four courses were offered in the ex-
periment—psychology, economics, first
year English. and appreciation of art.
music and drama.

One group of particular interest to the
educators was composed of 25 convicts
in San Quentin Prison.

“As far as we know.” said Dr. Willard
Leeds, project administrator, “this was
the first time educational televisian enter-
ed a prison.”

Examination papers submitted by the
convicts produced results comparable to
those of the other students.

R.N. order by radio

THE Royal Navy has solved the prob-
lem of passing orders on the noisy
flight decks of aircraft-carriers,

Flight-deck crews are being issned with
hearing-aid-sized radio receivers.

Small amplifiers plug into the ears and
can be worn under noiseproof helmets,

The strength of transmissions. do not
radiate beyond the flight deck.

This new communications system is
now M use in the carriers Ark Royal
and Bulwark, which are currently taking
part in the big NATO naval exercises.

motions of the earth’s molten inter-
ior, belicved to be responsible for
some of the irregularities in rotation.
Atomic clocks will play a major part
in basic atomic research, making pos-
sible easier and more accurale mea-
surement of the vibrations and rota-
tions of molecules, atoms and nuclei.

Another imminent app'lication is to
aircraft navigation. Some of the pre-
sent radio navigation instruments
could give accurate position fixes
ove. at least 3,000 miles if the fre-
quency of the radio signals could be
held stable to one part in a billion.
Only 30 stations would be required
to cover the entire globe.

There is a possibility that atomic
clocks could furnish a test of Albert
Einstein’s general theory of relativ
ity. The theory predicts that a light
(or radio) wave travelling away from
the earth should be slowed, or re-
duced in frequency, because o the
work it does against gravity. A pair
of atomic clocks, one at the bottom
and the other at the top of a moun-
tain should be able to settle the
point. The experiment would be of
enormous interest, because there are
few ways to check relativity theory.

PP A S
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1. ANTIFERENCE

(AUST.) PTY. LTD.

(Inc. in Canberra)
131 Regent St., Sydney
MX 1104 — MX 1197

- have been appointed |
NEW SOUTH WALES distributors

7— for

47 York St., Sydney

Antiference (Aust.) Pty. Ltd. carries a complete
range of all cables for TV purposes. Included
are all types of 300 OHM and 75 OHM TV

lead-in cables.

All equipment and accessories for aerial installation ’
are- carried by Antiference (Aust.) Pty. Ltd.

ANTIFERENCE (AUST.) *T-
(Inc. in Canberra)

131 Regent St., Sydney
MX1104 — MX 1197

AF23/FPC
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Satellites foport
weather )

SC]ENTISTS predict that future earth
< satellites will be able to give warn-
ings on tornadoes and hurricanes before
they begin.

They also say the satellites may be
able to settle the question of whether

any of the other planets could support
" life of any kind—plant or animal.

The predictions were made by Messrs.
W. G. Stroud. R. Hanel, W. Nordberg
and R, Stampfl, of the Army Signal En-
gineering Laboratories at Fort Mon-
mouth, New Jersey. :

They envisaged satellites circling the
earth at 2,000 miles, high above the
ocean of air that prevents man from
obtaining a clear picture of his atmos-
phere and what lies beyond it.

The scientists presented their predic-
tions at a I3-nation conference on

rocket and satellite programs of the In- |

ternational Geophysical Year,

“The generation, growth, and course
of hurricanes and typhoons will un-
doubtedly be observable,” the army
scientists said, as would conditions catus-
ing thunderstorms and tornadoes.

Long-distance TV
RESEARCH into . communications
may soon - make intercontinental

television practicable.
The  Overseas Telecommunications

Commission revealed this in its annual

report to Parliament.

The report said that at present the
main bar to long-distunce television
transmission was that television trans-
mission took up large blocks of channel
space.

But scientists were now working on a
method to expand greatly the capacity
of both cable and radio communications
systems.

This method was known as band-
width compression.

If they were successful the carrying
capacity of intercontinental radio and
cable systems colild be expanded to make
intercontinental television practicable.

The report said bandwidth compres-
sion meant that the frequency or wave-
length required to transmit a given type
and quality of service was reduced.

“When a solution is reached the
carrying capacity of such radio and cable
systems as would warrant the added cost
and complication of bandwidth compres-
sion could be increased perhaps as much
as tenfold.

Heart and humans

A HUMAN being could stand a tem-
perature of 900 degrees Fahrenheit
for a brief period before collapsing, a
University of Washington scientist re-
ports.

The temperature of boiling water is
212 degrees.

The scientist, Mr. Konrad Buettner.
reported on the effect of high tempera-
tures on human performance in a paper
delivered in  San Francisco to the
American Society of Mechanical Engin-
eers.

Mr. Buettner’s figures indicated that
under some conditions. a man “covered
with one centimeter of clothing might
remain as long as a minute and a half
in air at 900 degrees Fahrenheit without
collapse.”

“Without protective clothing, he might
survive a 300-degree temperature for th
same period,” Mr. Buettner said.
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FOR
QUALITY

POWER TRANSFORMERS
AND CHOKES

ASK YOUR DEALER FOR

IRONCORE

% A POWER TRANSFORMER OR
CHOKE FOR EVERY REQUIRE-
MENT.

% AVAILABLE FROM STOCKISTS
THROUGHOUT AUSTRALIA.

% NO DELAY, ALL WANTED TYPES
ALWAYS IN STOCK. '

IRONCORE TRANSFORMERS PTY. LID.

HIGSON LANE, MELBOURNE, C.1.
PHONE MF4771

~400-700 GALS./HOUR
PUMP AND MOTOR

24-32 volt operation. Suit fresh water,
fuel, etc.

£12/10/- -

AIRCRAFT STARTER MOTORS

Used extensively as winches, diesel start-
ing, etc. 24-volt various gear reductions.

£12/10/- gl

HYDRAULIC RAMS, PUMPS, VALVES
10 SUIT MOST PURPOSES

RS Write for details and technical advice

S - —

—— B

ENQUIRIES ON ANY AIRCRAFT SURPLUS EQUIPMENT APPRECIATED

P.l. GENERATORS

© 24 volt, 200 amp. Ideal Welder
NEW £30 Reconditioned £27/10/-

WILMOR TRADING

360-2 ELIZABETH STREET,
SYDNEY

~

—

COoY.

MA3714 MAT7510
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" Here is a view of the latest in crystal sets. It is housed in an attractive plastic cabinet
with a lettered label and will most likely be available in kit form.

Simple Crystal Sets
or Beginners

"Surely, dad, you can build me a crystal sei’?
~on more than one occasion or perhaps "

junior’

able capacitor having a maximum capa-
citance of just over 400 pf.

The tappings on the coil are for the
aerial and delector circuits and are very
1mportam since they provide the basis
for individual adjustment after the set
has been completed.

Signals reaching the set via the aerial
are fed to a tapping on the coil. The
coil is tuned by a capacitor and is made
resonant or receplive to only one fre-
quency within the broadcast band at the
one time.

Stations on other frequéncies are re-
jected, while the wanted signal builds
up maximum voltage and current in the
tuned circuit. The wanted signal, which
is as large in magnitude as is possible
without resorting to amplification, is then
fed 1o the detector via a further tapping
on the coils.

CORRECT TAP POINTS

It is essential to choose the correct
tapping points for the aerial and the de-
tector circuits. Tapping the aerial across
a large proportion of the coil will give
the loudest signals -but - the selectivity
will become poor. . In other words the
stations will tend to overlap.

. Bringing the tapping 'point closer to
the earthy end, on the other hand, will
improve the selectivity at the expense
of signal strength. The tapping should
be used which gives the best balance
between selectivity and signal strength.

The results just discussed will vary
with the length of aerial. Generally
speaking a long aerial will have to con-
nect to tappings close to the ‘earthed end,
while a short aerial will connect fur-
ther up. Location also will, to some ex-
tent, influence the final result.

Connecting the diode across the major
portion of the coil is rather like plac-
ing a resistor across the coil, loading it
and spoiling the selectivity. Here again

This_ question may have been directed at you
wishes to tackle the construction himself.

Whichever the case may be, here are two sets which we suggest that you can build up.
Attach an earth and an aerial and you can have your radio programmes for virtually nothing.

OTWITHSTANDING the number of

crystal sets we have described in the
past, the popularity of these simplest of
radio receivers has not waned. A never-
ending demand for circuit reprints,
stocks. of which are continuously being
exhausted, prompted us to build and
describe the sets featured in the follow-
ing paragraphs.

Unlike other receivers, crystal sets re-
quire no power for their operation and
use only a handful of components that
should last indefinitely. Children may
use them without danger of shock and
without interfering with the listening
habits of their elders.

ESSENTIALLY SIMPLE

Crystal ‘sets are essentially simple de-
vices to build. All that is required is
the ability to follow a simple circuit
or wiring diagram. Whether Dad or
Junior tackles the project, a couple of
hours of instructive entertainment may
be spent in the construction and ad-
justment of such a set. v

Admittedly, the crystal set can only

be relied upon to give worthwhile results
in strong signal areas and in conjunc-
tion with a good aerial and earth. How-
ever, lots of people live in such areas.

_ A good aerial is a worthwhile installa-
tion anyway, while a good earth is
readily available at the nearést water-
pipe.
Most of the sets we have described
to date have been simple affairs using
a smgle tuned cjrcuit consisting of a
capacitor and a coil. The sets we are
about to describe are mo exception and
the same simple circuit is used. The
tuned circuit consists of a coil, provided
with a number of tappings, and a vari-

by
Wes UYashin

[ o o s

we must compromis¢ belween maximum
signal with reduced selectivity and maxi-
mum selectivity with reduced signal.

The signal picked up from the tapping
is passed on to the diode for detection
or demodulation — the process of sep-
arating audible signals from the radio
frequency carrier. The demodulated
signal is then used to activate the dia-
phragm in the headphones to produce
sound.

CONSTRUCTIONAL

The foregoing should give the pros-
pective builder some idea of the manner
in which the set functions. Now for
some - constructional details.

We suggest here two ways in which a
crystal set may be built, The first using
“breadboard” construction and large
components, ‘including a rather bulky
handwound coil. The second uses mini-
ature components and a commerciall
made pi-wound coil, the whole contained
in an attractive plastic cabinet.

There are obvious advantages in each
method of construction, although the
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larger version will be .slightly more effi-
cient on account of the higher “Q” of
the handwound coil. The larger version
can also gse bits and pieces that may
be on hand in the junk box.

On the other hand, the smaller version
has much to commend it, in its neatness
and compactness. [t uses standard com-
ponents and it is very likely that it will
be released as a complete kit of parts.

For the breadboard version a base-
board and a panel will be required. Size
will depend on the exact components
available but, in our case, the baseboard
measured 6} inches wide by 4 inches
deep. The panel is 74 inches wide by
5 inches deep. Scraps of plywood held
together by glue, panel pins and brack-
ets should be quite suitable.

Anyone handy with woodworking tools
should be able to knock up a box to
house the completed set.

We finished the panel and baseboard
in a grey enamel but this’ may obviously
be varied to suit the taste of individual
constructors,

TUNING CAPACITOR

Coming to the construction of the set
itself, the variable capacitor should be
mounted so that portion of the spindle
protrudes through the front panel. Bal-
ance is essential for a neat appearance
and the spindle should be so positioned
along the vertical line as to balance with
the terminals.

A knob with a hole to suit the spindle
will be required but, as an alternative,
the capacitor may' be placed further
back and a 3/8 to 1 inch extension
skaft fitted to the spindle, so that a stand-
ard #-inch knob may be used.

Short woodscrews were used to se-
cure the capacitor to the baseboard but
countersunk bolts and nuts may ‘be used
instead. The dial shown in the photo-
graph is drawn on white card and after
adjustment and calibration the call signs
are inked in and the whole covered
with clear celluloid and pinned to the

‘panel.

Coil winding will be the most tedious
job in building the set but no special
skill is called for. 22 B & S wire
is suggested because it will ensure the

‘proved to be one

5 N/ AERIAL

The circuit as used
for both units. There
is  nothing  new
about it, but it has

of the best and

simplest. Popular

demand has caused
us to reprint.

STANDARD CRYSTAL SET

—id¢

~DIODE

I PHONES ! '

¢

-i—EARTH

largest and most etﬁcxent coil on the
available former.

We suggest that you use the same
gauge of wire although thinner wire may
be used with reduced efficiency, while
thicker wire will need a longer former.

Using 22 gauge wire, drill two small

FOR BREADBOARD VERSION

Baseboard- and panel (size to suil
components used).

Variable capacitor 400 to 500 pf.

| 3-inch length of 2-inch dia. coil
former, .

| Length of 22 B & S wire (approx. 50
feet)). °
Knob to suit capacifor spindle.
2-lug strip.

Germanium diede.

Pair of headphones, preferany high
impedance.

Phone jack and plug.

2 Terminals (red and black).

| .001 capacitor.

7 PARTS LIST ~

and wind on five turns, keeping the wire
taut and the turns placed accurately side
by side.

Slip the end of the match under the
fifth ‘turn and then pass the sixth and
succeeding turns under the match again.
When the tenth turn is reached, push

“

I Length of hookup or tinned copper
wire, solder, nuts and bolts or wood
SCrews.

FOR KIT VERSION
Plastic cabinet.
Miniature variable capacitor [Roblan).
Crystal set coil.
Pointer knob.
Germanium diode.
Terminals [multicoloured).
Pair headphones, preferably
impedance.
| .001 capacitor.
Short length of hookup or. tinned cop-
per wire, solder, solder lugs and two
4 x & counter-sunk screws,

—_— = — -

high

holes close together and 3/8in in from
each end of the former.

Have a match ready with the head
trimmed off, for you will need it to
support the tapping points.

Loop one end of the wire a couple
of times through one set of the holes

The frontview of the breadboard version stresses the simplieit.y.

2

the match along and run the tenth over
it, the eleventh and succeeding turns go-
ing underneath again.

Continue in this manner until 35 turns
have been wound giving seven taps at
every fifth turn. After the 35th turn,
wind on the rest to make 80 turns, the
final turn being looped a coupled of times
through the holes in the énd of the
former.

A hole at each end of the former
will allow brackets to be attached for
mounting to the baseboard.

TERMINAL MOUNTING

Before mounting the coil, mount the
terminals and the jack on the front panel.
Since the panel will most likely be of
wood or bakelite, insulation problems
do not arise and insulating washers will
not be required.

Mount a two-lug terminal strip mid-
way between the coil and the variable
capamtor and you can then proceed with
the wiring.

Almost any type of wire may be used
for the wiring and the placement of leads
is not critical. The diode is mounted
between the lugs of the two-lug strip
while the .001 mfd capacitor is suspend-
ed between one [ug and an earth point.
Make sure that the wiring does not foul
the moving plates of the capacitor.

Almost any of the available german:
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YOUR RECORDS DESERVE NOTHING BUT PERFECTION

$B-1 for standard 78 r.p.m. records
SB-2 for microgroove 33%/43 r.pan.
records  Use with Acos G.P.19,
G.P.27, H.G.P.35, H.G.P.39,
H.G.P41 and H.G.P.45 cartridges.

$C-1 for standard 78 r.p.m. records,
$C-2 formicrogroove 333 /45records.
Use with Acos G.P.25 and G.JI.29

series turnover cartridges.

$D-1 for standard 78 r.p.n. records.
$D-2 for microgroove 333/45 r.pan.
records. Use with Acos H.G.P.33
series turnover cartridges and with

Acos H.G.P. 33} /Garrard and Acos

SE-1 for standard 78 r.p.u. records.
SE-2 for microgruove 333/45 r.p.m.
records, Use with Acos H.G.I.37
series turnover cartridges and with
Acos H.G.P37/Gurrard and H.G.P.
37/Collaro  veplacement  pick-up
heads.

SK-1 for standurd 78 r.p.u. records,
SK-2 for microgroove 333,45 r.p.ni
records. Use with Acos G.P.59
cartridges.

SL-1 for standacd 78 r.p.an. records
SL-2 for microgroove 33%/45 r.pan,

REPLACEMENT STYLI

There is a correct stylus for cach type of Acos pickup. Eunsure that
these only are used-as replacements. All Acos slyli are manufactured
Lo rigid specifications.

H.C.P. 33%/Collaro replaceniemt records. Use with Acos G.P.61
pick-up leads. cartridges.
ALL STYLI ARE INDIVIDUALLY PACKED

Sapphire Styli, all 12/-
each.

Diamond Styll also avail-
able as follows:

AMPLION .. PTY. LTD.

101 Pyrmont Bridge Road, Camperdown, Sydney, N.S.W. ‘Phone LAG6124

58] Diamond .

Price:
SE1 ] £9/15/- Victorian Distributors: DISTRIBUTORS CORPORATION PTY. LTD., 403 Bourke St., Melbourne.
SE2 .

NEW, REVISED, EXPANDED!
RADIO & TELEVISION
ENGINEERS’ REFERENCE BOOK

FREEFOR
7onys

INCLUDES: Formult.z, calculations, electron
optics, studio equipment, transmitter power plant,
gerials, amateur radio equipment, waveguides,
Y.H.F. transmitter-receiver equipment, commercial

R"\\Dl() AND :

',E}iILF“SlON ;
REE

-

BY 41 SPECIALISTS!—THE MOST COMPLETE UP-TO-
THE-PRESENT WORK OF ITS KINB — FOR THOSE
INSTALLING,  SERVICING, DESIGNING, MANUFACTURING

TV & RADIO. MO0V

Be one of the FIRST YO EXAMINE IT, without
cost, without obligation.

EXTENSIYE REVISIONS and a MASS OF NEW MATERIAL.
Critical Developments from now matured experience in all
aspects, New accomplished and revealing articles cover
Communications Theory, COLOUR TV, PRINTED CIRCUITS,
Components. Also NOW IMPORTANT & TOPICAL design of
YHF-FM; COMBINED AF-FM receivers in GREATLY EX-
PANDED  BROADCAST RECEIVER SECTION: single and
independent SIDE-BAND in COMMUNICATION TRANS.
MITTERS Section; MICRO-WAVYE TY & COMMUNICATION
RELAY in Broad-band systems and Waveguides sections:

H-F links, navigation ond rodar, industrial TY,
valves, tubes, transistors, diodes, inferference,
magnetic and disc recording, radio and TV installa-
tion and servicing, projection TY, unifs and
symbols, efc., efc.

it is impossible to list the very comprehensive
contents and expansive sections of THIS NEW OUT-
STANDING and AUTHORITATIVE WORK — that's why
you are offered a chance freely to examine it in
your own home and without obligation. Take your
opportunity, POST THE COUPON NOW!

PANNETT

NON-ENTERTAINMENT TV, etc., efc.

@ NOW more than

1,800 PAGES POST THIS COUPON TO-DAY!
To: GEORGE NEWNES (AUST.) PTY. LTD. :
. NOW more than Nownes House, 2':)-22NhEdurgRareli(') s;r$:lféVIs$Xg:.yE.NGlNEERS » RTERBY 1
N W RAD '
2'000 DlAGRAMS EIEQEE;E;JE(IZ? BISGOK..anei: understood that | may return the work within 1
eight days, If | keep it | will send a first payment of &/- eight days

@® NOW more than

affer delivery and 15/- monthly thereafter, until £5/6/- has been paid. Place X where i\\

2,500 CROSS REFERENCE Son prics. /U it applies. 3
INDICES for radio Address Householder
reference (Print clearly) State Tenant

.' NOW 46 EXPANDED O'ccupafion Living with parents
SECTIONS o Slgnatre:-:m-(o;szr-Par-enis ig-l;-afl:ﬁlf u_nd:r Z-I.)- fe e == Lodging address
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ium diodes will be satisfactory and their
polarity in the circuit is not significant.
They will work either way round.

Care must be taken however, not to
apply excessive heat from the soldering
iron, as it may possibly damage the
diode. The suggested idea is to hold
the pigtail close to the diode with a pair
of long-nose pliers till the joint has
cooled,

When the wiring is complete, the set
is ready for adjustment and calibration.
Connect the aerial and earth to the ap-
. propriate terminals and a lead from the
aerial terminal to the first tapping  from
the earthy end of the coil. The diode
may be connected to the second or the
third tap.

Plug in the headphones and rotate the
veriable capacitor in search of a sta-
tion. Try the effect of various tappings
on the coil, since results will vary ac-
cording to the length of aerial and lo-
cation.

Moving to tappings further removed
from the earthy end produces what is
known as “tight” coupling and results in
poor selectivity but higher signal level.
There is room for quite a lot of experi-
ment.,

COMMERCIAL COIL

A commercially made pi-wound coil
was substituted in place of the hand-
wound unit and gave adequate coverage
with reasonably good. selectivity. Use
one, by all means, if you don't feel like
tackling the hand-wound coil.

Now a word about the smaller ver-
sion, photographs of which are repro-
duced. By the time this issue is on
sale, a complete kit of parts might be
available, The plastic box will come with
all holes drilled in the correct place and
the only tools required to put a set
together will be a screwdriver and a
soldering iron. This may be a decided

advantage to some of the junior con-

structors.

Both versions use an identical circuit
and only one has been published. The
component layout is clearly visible from
the photograph and a separate wiring
diagram has not been prepared. How-

WIRING DIAGRAM OF CRYSTAL SET

Coil wound on 2 inch diameter
former- 80 furns 22 B & $
wire, close wound and tapped
every 5 turns. Approximately
seven taps required
commencing rom the earthy end,

HEADPHONE
JACK
TONING
CAPACITOR el
@
@]
el
O
")
LUG ON CAPACITOR

Al

FRAME

STANDARD CRYSTAL SET

The wiring diagram of the breadboard version. The wiring is parhcuiarty simple for
the reason that there is very little of it.

ever, the following descriptions should
leave no room for doubt.

The coil is mounted directly between
three terminals which are on the left
hand side of the box. Four colour-
coded lugs act as terminals for the wind-
ings and taps. Black denotes the end
of the winding and the lug connects to
the fixed plates of the capacitor.

A rear view of the kit version showing the neatness and simplicity of Iayauf All com-
punan‘h are suspended between terminals and a minimum of effort is necessary
in assembly.

Looking down at the’ lugs on the
coil, green is the next lug adjoining the
black on the left hand side. This green
lug is a tap and goes to the topmost
aerlal terminal on the box. The diode
is anchored between this aerial terminal
and the topmost headphonc terminal.

The remarks .made in an earlier para-
graph regarding the soldering of diode
leads apply equally as well.

The next in line is the red terminal
which again is one of the taps and
goes to the second aerial terminal which
is mounted between the topmost aerial
terminal and the earth terminal. This
red lug .connection gives better selec-
tivity than the green position but at re-
duced wvolume.

The final lug is coded yellow and is the
earthy end of the winding. This lug
goes to the lowest of the three terminals
and a lead within the box connects it
to the lowest of the headphone terminals.
To this earth point also bring the frame
of the variable capacitor, thus earthing
the moving plates.

A .00Imfd capacitor,
tween the headphone
complete the wiring.

A dlscussmn on aerial tapa and con-
nections in an earlier paragraph applies
as well in this instance although the
choice is somewhat restricted, since only
two taps are available.

" If possible, use high impedance head-
phones, 2000 ohms to 4000 ohms being
quite suitable. Low impedance head-
phones will work but may be less sensi-
tive than good high impedance types.

anchored be-
terminals, will
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FOR RADIO PARTS
BARGAINS CALORE!

290 LONSDALE STREET. MELBOURNE - FB3711

RECORDING TAPE

500ft Reel .. .. ..
1,750ft Reel ..

. 26/6
75/-

16-drawer steel Cabinets,
A must in the Workshop —

. 48/6
Spark Plug Suppressors,
2/- ea.
LINE FILTERS
LF20 .. .. .. 47/- ea.
14-60 Chokm H/Duty,
10/- ca.
GERMANIUM DIODES
GEX00 .. .. .. .. .. 6/8
TOAT3 .. ov cv e ve ol 6/
2/0AT2 v ve ew 0e .. 14/2
OA8L ..« vu on ou .. 877
TRANSISTORS
OC70 .o v ve on 27/9
OCT! .. e ve we .. 27/9
2/,0C72 .. .. .. 69/8 pr.
0CSst .. 82/- ca

POWER TRANSFORMERS
OUTPUT TRANSFORMERS
VIBRATOR TRANSFORMERS
Well-known  brand — stocks
must be reduced.

Big Price Reduction — Call
and inspect.

Philips. A
3-speed
portable

Dise  Jockey by
compact,  modern
Record  Player in
SACTYINEG Case.
£25/18/-.

Set of four dual concentric
I'V knobs 15/- a set.

Neon Test Pencils 10/6 ea.

The world’s best COLLARO
4-speed Record Changer,

£22/7/6.
ROLA selectedy speakers, All
sizes  and  shapes  including
giant in HI-FI, 12-UX.

£28/19/5.
Qutstanding COLLARO  3-
speed  Record Player, £13
IBBOTT 360" TWEETER,

£14/14/-.

AMPLIFIERS ex STOCK

Capitol 4 waitt £14/19/6
£27/10/-

BUILD YOUR OWN-
TELEVISION RECEIVER

Full range of parts are avail-
able for 17in and 2lin TV.
Information Free on request.

Capitol 10 watt

TV AERIALS

Beitinglee Multi Channel Loft Acn;-n!.
A

/B

Suner Tele Laap Indoor  Aerial,
£4/17/6
Complete range ol Antiference and
Channel Master Acrials in stock.
Streanthua Chimney Mount Kits.
L£2/11/6
3000 ohms  lFeeder Cable. 171 yde
TV or VHI- Lightning Arresiers,
16/3 ca.
IV Line Jilters 37/- ca,

Write {for Free Illusuumns

Build Your Own

ONE VALVE RADIO KIT SET -

Complete with Headphones,

Batterics and Circuit Diagram.

JTust the Kit for the beginner.
Price £6/19/6.

Build your own BATTERY
CHARGER
Scleninm Rectifiers: ™ 12 vol,
35/~; 6 volt, 4¢;|n||), REVEN
and 6 volt,

RI VRS

2 amp

Irausformer {o suit 12

BARGAINS

IN-

TELEVISION

TEST EQUIPMENT

University

IVR PG Pattern Generator .. £60

TVRCS Oscilloscope . ., .. £120

I'VRC3 Oscilloscone £ 56

MVA 2 AC/DC \1u[llmclu &.,I7'/1

()Kl Oscillator Kit . £12
Advance

Ol Sienal Gencrator .. .. ,4.7(1/9/.

1 RE Generator Lo £51

HI Audio Generalor .. £34/13/9
Cossor

Felecheck  and  Marker

B/ 1756
. &£35/16/3

Generators.
£I15

3in Oscilloscope ..

aylo
2 191A  Wide Range I(L Osvillators.
£60/16/6
43C Valve lesier A£37/17/6
Pulec

£25/17/60

MX 32 Multimeter ..
£17/18/6

"\I\’ MullmulLr e

VO3 Valve Tester L. . £48715)-

LAl Test Iqumnunl - pluas
1242 per ocent Sales Tax,

ATTENTION ALL TV
VIEWERS:

Keep your TV screen lree
from scralches with this per-

feet cleaner—6/9 per tube,
Freneh  polished TV cabi- 1 7in magnetic locus picture does not scratch your screen,
‘s fitte i ask ceps it perfectly clean.
nets fitted with mnxl‘\_ mgl (ubes 18 gus. keeps it perfectly ¢
filter glass, idecal for “R. & | . A )
CH 7in TV receiver  at {Cadmium plated TV chassis. SPEC'AL
only I8 gns. < o .
Y & 39/6 L CRYSTAL SETS, 53/6 ea
All ready to work, complete
i radphone 2 acrial,
Valve SocketWaler S and 7 pin. 1"Luh Switenes with Headphone and acrial,
2/ dz. | DPST T.oneck .. L6 e 99/6'
tand 5 pin plie with covere 37« da. i DPDT Foneck .. 0 . .0 1076 ¢
Elcctrolytic Condensers Rotary Switches |NVERIERS

tomid 350V 0 0 L, a, L DPST, L1076 IV il
mid asov LoD TOPDT G en gLV inpul 230V output 1OW,
Tamid 525V . .. a L Reeess Dial” Kinohs-- Ass ‘Colours. 19 ans.

Smfd 528V .. ., ar . e ds. | —— s OSSN
1omid 40V, pa. | Lever type knobs | oL 6/ da. - ) ~
WomEd 12V, sa, | Flush  Knabs with pointer. /- d:. UNlVl RS] I \ MVA-2
tomid 23V a. | Felt \Vt\lllulsh G 6d dz, § MULTIMETER, £17/10/
sxxmld 325V, ], nbher mmnuls b D1 S .

S3mid 200V .. a. | Special Yain x Lyin hole 2/ ds. Plus 121 per cent tax,
3¢ mrd 1s00v N a | Magic Lye Escutchcon .. .. 6d ca. . R . .

Tmfd 1500V 6 35/- ea. mll)l‘-l7 t};l(mulclc;:}l\u.hlh marked This Month's -Special:
amfd, 4mfd, Smfid. 1500V, 35/- ea. 3 tnd ! .. 35/- ca. H . : . . ini
Std. 3 gang  variable  condensers, [ USL 44 BC oand DW | “42//.\ 13in X 7m x 2in aluminium

776 ca. | MSE 48 BC AWA 1L 139/5 chassis blank 10/- ca.
Midget 3 gang vagiable  condenser, [ SEV 21 BC and DW 0 3875 ea. R
6 ca. f"h't‘ "l,'j’ Soldertess tain, 3d d. B A bag ol assorted carbon
Aidgel 3 zang  variable  w./vern, | Lors —-solder 1ype . .od dz. B H
;lr;(\:L.. .. k . 4176 ea, | Speaker  iranstormers arand IKW resistors 10/-
Midget 2 u;mg variable w./vern. | 5,000, 7,000 and [0.000 .. 7/6 ca.
Jri::f R 76 eca, | Speaker Line Transfarmers .. 7/6 e, | A Dag 0‘ assorted new cupaci-
Speaker Windings — assorted  sizes. ftors .. . e 10/-
Wire Wound Pots, Wi in o N Tadi dz. b 1 ted  carbon

_ e in 1ese speaker  windings. f assorted ¢ [&
2,500 ahm .. L. L L. .. 8/- ed [ guitable tor Crystal Set Coil making. A dl’ 0 isse 10/_
15,000 ohm .. .. .. .. .. 5/+ ea. polentiometers . . -

Switches (RYS]AL SEI (olls DUAL 4-SPEED “295"
Lxlixt. . %3/10 ea.{No. 1 .. .. .. .. .. 7/2 ea. RECORD PLAYER.
P x 1 x2 . . 3710 ea. ) .
Lx 12 xd oo od o TvI0 en No. 2 - 7/10 ea g £18/10/
I x12x2. e o 3/10 ea, . . sy .
IxSxl. 11/9 ea.| 12in H/D Speaker ~— Hi-Fi § All types of Microphones
brzxl. 13710 & reproduction. (Sorry, cannot fstpcked:  ribbon,  dynamic,
b x 2 x 3. 31/4 ea ! disclose maker.) 10 gns. fmoving coil, X-tal, from only
55/-
HI-F1 AMPLIFIERS  and | GOLDRING Transcripton | PLEASE  INSPECT - QUR
rs are our specialty. For|ucs : . 3 TABLES:
tuners are o sp cialty. For 555" Pickup £13/10/-] . B/\R(‘x/\lN FABLES ’
alt Hi-Fi information, pleasc I'here is  gold in, those
contact  Mr. 8. Hurrey. boxes.”
‘ - J— i, o : T
CAPITOL. 4L WATI HGP-40 DE LUXLE. X-TAL

AMPLIFIER, £14/19/6.
30 H. 100mA CHOKES,
18/11.

Q-Plus,
TV
Prices on request.

RCS and Ferrocart
components ¢x  stock.

PICKUP, £9/15/-.
Q-PLUS X-TAL set compl.
with Headphones and Aecrial,

£4/19/6

Call in and See our MR. SAM HURREY, Let him solve your HI-Fl problems for you! We are Suppliers

of LEAK, QUAD, ARMSTRONG, WILLIAMSON

(etc., etc.)

equipment.
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What is a good aerial for a crysta
set? We have frequently written upor
this point, but we mustn’t forget there
are always newcomers to radio to whom
these things are still news, *

With a crystal set, as already hinted ir
the article, a certain amount of com
promise is necesssary.

Those things which are desirable tor
strong signals are, in .the main, opposite
to those required for good station separ
ation.

If you are in the suburbs, and within
easy range of local stations, you will not
need as much aerial as if you are furthe
away.

But in most cases, a length of wire
strung outdoors will be required for good
signal strength

In the suburbs, about 30 or 40 feet of
wire should be effective, and you should
try to hang the wire as high as possible

INSULATION

Fortunately nsulation 1sn"t a great
problem in these days when there is no
trouble to obtain plastic {nsulated hook-
up wire which can be. tied to objects,
even if they are metal without much
effect on efficiency.

The days when you needed to string
- a length of bare copper wire between

two poles and provide a string of insu-
lators at each end are largely gone.
Stations are now much stronger, and the
plastic covering is just as good as the
porcelain insulators for our purpose.

If you have the set in your bedroom,
tor instance, you could run 2 length of
wire out through the window — it
doesn’t matter if the window closes upon
it as long as it doesn’t tear the insulation
in so doing — and up to a chimney.

There it can be fastened with a loop
of light rope. and taken away to some
point as high as you can find.

A hook screwed into a board near an
outhouse roof, for instance. would do for
an end support.

If you have any doubts about a tie-
point cutting through the plastic wire
covering, you can buy quite small plastic
insulators and use one of these to make
sure.

If you are lucky enough to have a high
tree handy, you can attach the end of the
aerial to it, although take care to see
that the branch to which it is tied doesn’t
sway about too much in the wind and
break the wire.

HEIGHT IMPORTANT

Height is more important than length
and the aerial should not run between
high buildings, or too close to iron roofs
which would, shield it from the best sig
nal pick-up.

If you are some distance from the
radio stations, you will probably have to
use a longer aerial, and a higher one,
but readers have reported reception of
strong stations in the countrv over verv
great distances.

The earth wire is nearly as important
as the aerial with a crystal set. With
an AC receiver there is generally an
earth connection through the mains cir
cuit, but the crystal set is on its own

The best and simplest earth is a' length
of water pipe, long enough to drive abou
three feet into the ground, preferably in
a dampish spot. It is an advantage to
keep the earth lead as short'as vou can.
and it may be of the same wire as von
used for the aérial.

It must make good contact with the
pipe.; and a solid clamp is the best wav
o ensure this.

Radio Talevision & Hobbies. Novembar

A rear view of the breadboard set showing the layout of components. Major variations
in layout are possible to accommodate components.

‘jor f/ze inest in Sounc[
BRAMCO

HiI-FI TRANSFORMERS

Available from:—

ALL LEADING DISTRIBUTORS

5 VACUUM MOUNTED
3 CRYSTALS

for general communication frequencies in
the range 3-14MC. Higher frequencies
can be supplied.

THE FOLLOWING FISHING
CRAFT FREQUENCIES ARE
AVAILABLE IN F.T. 243 HOLDERS
6280, 4095, 4535, 2760, 2524
AMATEUR TYPE CRYSTALS 3.5 AND 7 MC BAND

219, Sales Tax
% Sales Tax.

Commercial—trom £3/12/6 cach, plus
Amoteur—+tron. £3/-/. each, plus Y44
Regrinds £1/10/
Crystals tar Tax: and Bush Fire Sets also Available

"We would be happy to advise and quote you as to the most suitable crystal for
your particular application aither in the pressure or vacuum type holder.

New Zealand Represontatives:—Messrs Carrel & Carrel Box 2102, Auckland

BRIGHT STAR RADIO
46 Fastgate St., Oakleigh, S.E. 12; Vie. UM3387.
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NOW!/ At reasonable cost you can enjoy

GENUINE
4-SPEED

H.F.8

HIGH FIDELITY
4-SPEED
RECORD PLAYER

HIGH FIDELITY

Bringing you the features and reproduction quality you have been waiting for! Made
in Australia and designed specially for Australian “Hi-Fi"” requirements, and backed
by the world-wide B.S.R. experience in quality motor manufacture. ;

QUALITY FEATURES OF THE H.F.8:—

* Vibration-free eclectronically balanced 4-pole motor * 9” Heavy steel
turntable rotates on ball-bearings for smooth operation * Rumble reduced
to an absolufe minimum % Air-cushioned rubber mat protects records
% Flutter and wow completely eliminated * Neutral position eliminates
flat spots on jockey pulley % Four speeds—16 2/3, 33 1/3, 45, 78 % Sen-
gtive silent B.S.R. automatic stop *  Micro-finish needle bhearings on
pickup arm * Die-cast arm eliminates: warp wow, and allows tracking
pressures as low as 3 grams * Adjustable stylus pressurer * Choice of
pickup cartridges—snits all with 1” meuntings * Spectacular true high
fidelity performance can be obtained when fitted with the Goldring Variable
Reluctance Cartridge “S55" in conjunction with a suitable amplifier.

See the H.F.8 at leading radie houses
Technical enquiries to the sole Australian Distributors::—

GOLDRING ENGINEERING

BX1275-6

449 Kent Street, Sydney.
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PRICES:

H.F.8 Player with latest
Cortridge (30-

£13/5/-

Crystal

10,000 c.p.s.)
. A b B but ith

Disamo:dov:P. Sfl;lus b £] 9/] 5/'
. H.F.8 player- with Gold-

ring Mu-Metgl shielded

Variable Relucetonce

Cartridge No 558 £~| 6/5/'

(20-16,000 c.p.s.)

above, but
Diamond L.P. Stylus

vith £22/15/- ]

(AUST.)

’

PTY. LTD.
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MR. GILBERT A. BRIGGS

PART 1 — THE LISTENING EAR

fidelity” has Just about reached -the limit set by the large
notice which appears on the front door of a dance hall on
Broadway, which reads: “Most Exclusive Place in Town —
Everybody Welcome.” [t is now quite usual to see portable
radio sets and record players advertised in England as “hi-fi”;
but despite this the term means something when properly
applied. and it is very difficult to replace by a better one.

When listening to loudspeakers in unusual rooms, allow-
ance must be made for diflerences compared with furnished
.rooms in which domestic speakers are normally used.

For instance, our laboratory has a longer reverberation
Ltime and sounds much brighter than an ordinary room. Some
beneficial acoustic treatment has been applied; perforated
Celotex tiles absorb excessive high frequencies over part of the
walls. and half a dozen acoustic absorbers, designed by R. E.
Coohe, each Sft x 2ft operate in the range 100 to 8,000 cps.
These units combine the functions of a Helmholtz resonator,
stagger-tuned over the frequency range 700-1.30G cps, and a
membrane absorber. Nevertheless, I still prefer to make a
final loudspeaker test at» home. when domestic types are in-
volved.

ROOM EFFECTS

Room effects obviously play havoc with any loudspeaker
response although they do not invalidate the merits of level
response as a starting point.

In view of the importance of listening tests, we cannot
do better than devote the remainder of this article to an ele-
mentary study of the function of the human ear as related
to the problems of sound reproduction.

[ts main qualities could, I think, be classified very simply
as follows: (1) Sensitivity, or general acuity of hearing; (2)
Response or variation of acuity with frequency; (3) Tonal dis-

All About Audio And Hi-F

This is the first in a series of articles about

high quality audio reproduction written by a

man whosé views are the outcome of many years experience and experiment. Not every-
body agrees with some of his ideas, but all value them for their sincerity, open minded-

ness, and clear statement. This article deals

with the nature of listening as related to the

‘characteristics of the human ear.

I WAS very pleased to receive trom, the editor of this maga
zine an invitation to contribute a seriés of articles on audio
topics, now generally designated as hi-fi. Because I am con-
stantly making tests and experiments, it is very useful to have
an incentive to place the results on record whilst they are
fresh in the mind. In these experiments I have the valuable
co-operation of our technical director, Mr. R. E. Cooke. B.Sc.
(Eng.), who joined my firm some two years ago after spend-
ing a few years in the Designs Department of the B.B.C. where
he was engaged on problems connected with sound recording
and reproduction.

INTERCHANGE OF IDEAS

. Another reason for satisfaction is that I believe that any
interchange of experience and opinion is a good thing in the
present state of the world, apart from the obvious fact that
we can [earn a lot from each other.

To conclude this preamble, [ would like to stress the point
that music and its reproduction are intended for man’s delight
gnd my main reason for writing on the subject is that I en-’
joy doing so. «Let us therefore approach alf probiems in a
gay rather than a sombre mood.

The title, “All About Audio and Hi-
Fi,” may be rather ambiguous. It doss
not mean that I am going to tell you all
there is to know about it. (I do not know
it all, nor do I think. I kKnow!) It simply
means that 1 have a roving commission
to, deal with all or any aspects of the
subject.

By G. A. BRIGGS

By special arrangement with
the Author and Radio and
Television News, U.S.A. g

crimination and power to assess volume levels accurately; (4)
Sense of pitch; (5) Musical reaction and talent; and (6) Uni-
formity of qualities 1 and 2 between left and right ear.

For our purpose, the most important is No. 3, tonal dis-
crimination, but we will deal with the others first.

JUDGES OF QUALITY !

Qualities 4 and 5: It is obvious that any of the six quali-
ties could be possessed to an exceptional degree by one person,
with only fair or even poor ability in the others, although it
is reasonable to assume that Nos. 4 and 5 usually go together.
(It is difficult to imagine that even an ultra-modern composer
cannot hit the right note—or at least the one he wants.)

But experience shows that professional musicians are often
poor judges of quality No. 3, and may be defective in quali-
ties | and 2. (Beethoven was deaf for many years.) The reason
for No. 3 failure is that the musician usually spends so much
time near to the source of sound.

I remember at rehearsals in the Royal Festival Hall, the
organist Raiph Downes always maintained .that we were re-
producing the organ too loudly when
he came into the body of the hall to
listen.

Similarly, a member of an orchestra
hears something quite different from the
conglomeration of direct and reflected
sound heard by members of the audience.

Volume level has a lot to do with it;
I always maintain that the art of attain-

-

I sometimes think that the term ‘“high
Radio, Television & Hobbiss, Naovember, 1957

ing realistic reproduction starts with set-
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offering you the widest range of pick-ups . . .

HGP40: A de-luxe crystal pick-up to satisfy

the most exacting. Complete with

‘ standard and microgroove heads.
;gg;;;:\\‘\\\s
\\\\z\ \\:
SSsma S~ PRICE, £9/15/-

GP32: = Magnetic pick-up provides a good
standard of reproduction with
normal equipment at reasonable
price. Output vol-

tage, 4 volt at
1,000 c.p.s.

the HGP37 turnover cartridge for
< standard or micro-
groove recordings
with cantilever
stylus.

4 PRICE, £5/15/-

GP50: Is a HIGH-QUTPUT crystal . )

pick-up suitable for reproducing stan- Gré0: lncorpo;ra.te.s the latest-type
dard and microgroove records through CERAMIC cartridge—unaffected by
i’éé‘gfgl" pﬁnyglr':’e":ngs :;f_ge mrasé?gl] heat or humidity. For use in tropical
PRICE, £4/19/6 i areas. PRICE, £6/16/- A

N e
4 GP10: Is a crystal pick-up utilising the GP9
cartridge, combining purity of repro-
duction with ex-
treme reliability.
Resonance-free
response from
50/8,000 c.p.s.
Output, 1.5V at
1,000 c.p.s.

plus these

G TID,

replacement
cartridges

HGP39
CARTRIDGE
Designed 1o meel
the most exact-
ing requirements
of modern re-
cordings — low
element mass and
very high compliance enables the
heaviest modulation possible to be
traced with a minimum of record
wear. Both standard and L.P.
heads available. PRICE, £3/12/6

GPY
CART-
RIDGE
Now fam
ous as the

cartridge  with  the  unbteakable
cgystal. Takes standard steel or
fihre needles for 78 r.p.m. records.
PRICE, £1/11/6

GP5Y
~CARTRIDGE

A HIGH-
oOUTPUT
cartridge suit-

able for reproduc-
ing standard and microgroove
records through low-gain amplifiers.
PRICE, 52/37-.

)

CARTRIDGE e
GP61 V@
A CERAMIC RN
\ \

cariridge that ;a';
will withstand 4
the rigours of )
a tropical climate and is, at the
same Llime. very robust. PRICE,
£3/19/6

S HGP37

- CARTRIDGE
A TURN
OVER cart-
” ridge with
cantilever
sivtus that utilises 2 new method

crystal drive, a bisectional contro!
element that achieves indepen
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dent characteristics  for

. standard and micro
groove, PRICE,

£€2/18/6

2 PRICE, £3/12/6
Write now for '
illustrated
technical Sole Agents in Australia:
literature on
e | AMPLION (A’SIA) PTY.LTD
products ! ® ®
5"°“;':’;’: this 101 Pyrmont Bridge Rd., Camperdown, Sydney, N.5.W. ‘Phone LA6124°
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ting the volume control correctly. The
slightest touch up or down can make all
the difference."

The organist, when piaying on a con-
sole placed near the pipes. hears less
than his audicnce. but a member of an
orchestra hears more. so the (raining
for No. 3 is poor in both cases.

It is also difficult, for very musical

people to ignore the music and perform-
ance, and concentrate on quality of re-
production.” Many hi-fi fans err in the
opposite direction!

Qualities | and 2: At the outset, we
must be careful not to attach too much
importance to acuity of hearing. We
have already agreed that it has little to
do with musical ability, and it is fairly
easy to prove that sensitive ears are not
necessarily discriminating ears, any more
than a man with good eyesight is ipso
facto an artist or a good judge of line
and colour.

RANGE OF HEARING

But a reasonably good range of hear-
ing 1s obviously required before any re-
liable assessment of tonal quality can be
made. This was brought home. to me re-
cently during a rehearsal for a record
concert, the items for which had been
chosen by a talented musician and com-
poser who was apparently stone deaf
above 5,000 cycles and remuined quite
oblivious to surface hiss. plops, and
screaming highs which came from some
records,

[t is well xnown thal hearing at high

frequencies falls off with advancing
years, but constant use of the ears in
listening tests delays the decay.
-+ The September, 1956 issue of “Wire-
less World” contained  4n  interesting
article on age, hearing, and hi-fi en-
titled “Too Old at-—?" by M. G. Scrog-
gie, who said that those ot us who are
not so young as we were may be wonder-
ing why we should spend a lot of money
on equipment for reproducing frequen-
cies we cannot hear. Some measure-
ments made on a few individuals by Mr.
Scroggie are reproduced in Fig. 3. the
numbers against the curves indicating
the ages of the people tested. Frequen-
cies below 1,000 ¢p. are omitted because
no significant differences occun

After studying these cnrves we decid-
ed to make a few tests ourselves on
members of our stal but whereas Mr.
Scroggie used moving-coil headphones,
we used moving-coil speakers, and this
may account for the fact that our results
showed much better standards of hear-
ing at the high frequencies than did those
of Mr. Scroggie and previous investiga-
tors. (After all. it is more natural to
listen with two ‘ears open (o the air
than with clamped-on headphones.)

SOUND GENERATOR

A 3-inch unit with aluminium voice
coil and light bakelised cone was used
as the sound generator  Although not
flat. the response goes up -to 20,000 cps
(see Fig. 4) and the unit shouid be at
least as good as a headphone. | was
astonished that all those tested—ages be-
tween 20 and 46—could actually hear
18,000 cycles (usuvally with a boost of 50
db or more) as | am stone deaf in that
region.

Now there are three people whose
hearing and tonal judgment | have al-
ways rated very highly when assessing
speaker performance. They are (I) my
daughter, age 22; (2) our works man-
ager, Mr. E. R. Broadley. age 46; and

0o
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20
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] 4 5 10 20
FREQUENCY-KC. /

Fig. 3. Results of hearing tests made
by M. G. Scroggie on persons of
normal hearing between the ages of
5" and 55. Curves have been compen-
sated for Fletcher-Munson threshold

levels. [Curves redrawn from "Wireless
World.")

3 s . 10 ) 20
FREQUENCY-KC

Fig. 4. Response curves of the 3-inch
‘speaker used in the

(3) myself. Please do not take the in-
clusion of myself as a sign of arro-
gance or conceit. We all think that
what we hear is right because we never
hear anything else.

As a matter of interest. response
curves of these three subjects, prepared
by Mr. Cooke, are shown in Fig. 5.

As already mentioned. Mr Scroggie
used moving-coil headphones. no doubt
in a very quiet rcom. and in such cir-
cumstances the threshold-level Fletcher-
Munson curve gives appropriate compen-
sation.

Qur experiments were made without
headphones in a laboratory where slight
background noise may be expected to
produce some degree of masking at low
intensities. The results have therefore
been compensated by the Jensen thres-
hold curve for & critical listener in low
noise level.

listening tests. |

v
2, h \
(-] -~ 4
. .\‘ . '
“ N /N
., M q
b ’
A
\
\
\
by
5 ]
FRECUENCY-KC.
Fig. 5. Hearing curves taken with

speaker held a few inches away from

the right ear. Curves are corrected for

loudness contour and are smoothed

below 3000 cycies. Curve (A} is for

G. A. Briggs, age 46; and curve (C)

Miss Briggs, age 22; curve {B) is for
E. R. Broadly, age 46. See text.

These tests show that it is possible
for a young person of 22 to hear ver-
fectly up to 14,000 cycles and quite well
up to 18.000 cycles. Our sales director,
Mr. Escott. age 31, and Mr. Cooke, age
12, kept within 15 db of this standard

_up to 18,000 cycles limit imposed.

Although | can actually hear 14,000
cycles, 1 was shocked to learn that [ am
some 90 db down at this frequency. The
most interesting ears belong to Mr.
Broadley, whose acuity is-below mine up
to 10,000 cycles, but then remains very
even up to 18,000 cycles, in spite of
his 46 years. He has been making and
testing loudspeakers along with me some
25 years, and I rate his judgment of per-
formance very highly. '

LOSS WITH AGE

The general conclusion, as a result of
these tests, is that loss of hearing with
advancing years is frequently not as bad
as has so often been assumed, and the
faculty ol hearing in common with
many other human accomplishments —
is preserved by regular exercise or prac-
tice (like playing the piano or knitting).

It is a pity that deficienicies in hearing
cannot be adjusted by “spectacles” which
are so casy to prescribe for the eyes.
Deaf aids are little better than resorting
to any port in a storm.

Quality No. 6: Few people hear
equally with both ears, but 1 believe the

(Continued on Page 105)

-

S

Mr. G. A. BRIGGS, inanaging director of the Wharfedale Wireless Works in
England, is known on both sides of the Atlantic for his lecture-demonstrations of
high quality sound, and as a writer of pracfical books on Loudspeakers, Sound
Reproduction, Pianos and High Fidelity. His books have bean best sallers in their
field, and his lectures in both England and America hava atiracted thousands at a
time. Originally from the Bradford woollen trade, he commanced experiménting with
reproducers as early as 1930, and soon .afterwards began making high grade loud-
speakers in his modest factory at llde, near Bradford. His intensely practical ap-
proach and wide experience, .oupled with an easy and often exiremely witty style..
have made his literary efforts universally popular, and we are very happy to publish

this series of articles written by him.

o

'
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For two years NOVATAPE'S

“ON APPROVAL“ system has now been in operation and

many “R. TV.. and H.” readers have availed themselves of our offer

Not one single
customer returned the goods we sent,

which proves their satisfactory performance

You, too, may participate dnd become the proud owner ot.a “NOVATAPE” Deck or Recorder
WRITE FODAY for- further particulars and details ot ow recorders. We offer to send on approvnl, withous
obligation to huv A number of models available: '

SINGLE-KNOB CONTROL PUSH-BUTTON
OR

I'hree speed (1%, 34%. 74). three

A REVOLU

" n
STUDIO motor, 7-inch reel model with 2

heads or 3 heads. (With a 3-HEAD Recorder direct
comparison between the incoming sound and the re.
corder sound can be made IMMEDIATELY, thus
enabling the correct level, etc. 100 pc recording assured

"SONIC-MIDGET"

SIGN OF AN EXTRA

ITONARY DE-
LIGHTWEIGHT HI-Fl

RECORDER. AUSTRALIA HAS BEEN WAITING
I'wo [racks. 14Ib

FOR., 3%in sec. 5%in Reels (1200ft.)
weight, place finder, 12in x 9in x 6in.

under all conditions.) Single Ended 5-watt 2 (6BQ5) or

/_ Push-pull  10-watt
ol

also available

AUSTRALIANS
SUPPORT AUSTRALIAN

MADE PRODUCTS

ALSO NO
SPARE PART OR

ALSO THE’ SERVICE WORRIES

"‘ECHO_ETTE“~ | Tw"o speed, Siinch reets) light-

weight (191b) in zip carrying bag.

Commercial pre-recorded tapes and tapes from broadcast stations will play perfectly. as all “Novatape’

recorders @
fully designed to C.C.L.R. standards.

CALL OR WRITE FOR FURTHER DETAILS TO CONVINCE YOURSELF OF ITS FEATURES

% The most simple and eHicieni % Instant but resilient “Differential’ % Up to 9000 ¢/s at 3%in/sec and up
ONE-KNOB tape Control giving Brakes. to 14,000 c/s at 74n/sec. both
definitely no spilling of tape.  Counter. Placefinder.  (Buihi-in.) giving HI-F1 reproduction

§ # Guaranteed Frequency Response. ) ; :

* :(')in:lecond Fast Forward and Re - o o™ W09 c/qs ,,|y|_7/s;;pin/sec (15in/sec also available.)

. . without flutter or wow (good qual- * 1-year written guarantee
BARGAINS LEFT: itv for music)

MAGNEGRAPH 7iin two track (one'lett onlyb £65 New plastic tape. 38/6. AEROVOX Plastic lapes. extrs

“FILMAG” 8mm Unit (Demo) e ... £65 sensitive. onlv §1/9 each.

00 3 HEAD DECK . e e £31

0 RECORDER, Push-pull. Demo. e . As new £75 .

UlTR LINEAR 0/P TRANSFORMERS TERMS ON LOW DEPOSIT

FOR EVERY l’YPE OF VAl Xl: “Nova

UP o1 TWATT G impedancen.  £4/17/ 6.

[UP o 20 WATT (2 impedances). £16/3/" For further detalls contact vomw  dealer o

Other types on apvlication.

0O/P Transformers for Playmaster ' (o 11
and for the

Mullard 5-10 and 20-watt
Amplifier Transformers Kit
Sets

T.V. TRANSFORMERS

for R & H, PHILIPS and

"NOVA"

311 SUSSEX ST., SYDNEY. BM6138-BM2350

Open Saturday mornings and week nights.

MELBOURNE: WILLIAM WILLIS and CO. PTY. LTD., 428 Bourke St. MU2426, R WALLER
89 Hawthorn Rd.. Canlfield. LF2921. T. BALE, 41 Roslyn St. Burwood. Vic. BWI1468
CANBERRA - CANRERRA ELECTRONICS. 4 Lansborough St.. Griffth. A L1 X1324

jr==mmm===sm==m=== CUT OUT HERE=-====-==========

AW.A. TV—RECEIVERS : Please send withom further obligation detaits of 11/57 :
Transistor Transformers to H H
R & H and other specifications ! NamE a
Rewinds ':‘:,nd‘ any t.ysne trxllgsfn'l'mer or coi : ADDRESS :
Call. ring or write for guote on vour needs 1 1 enclose LARGE seM-addressed envelope and 9d in stamps. :
- 1 e o 5 e o o o e o o A e B P B P A A O O BB D O O
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Heres your
anseer,

A maijor problem that has Tom worried relates to the behaviour of alternating current in
the mains and power supply circuits. This and several evergreen queries on circuits and
componen+ markings, together with a reprint of a query from last month make up this

EFORE we go any further, Tom, we

must apologise for having omitted
the circuit diagram of the noise limiter
discussed in last month’s Answer Tom.
So that you may follow the action
more casily herc again is the tlext, to-
gether with the circuit.

Some time ago you discussed a
muting circuit on these pages. Is
a4 noisc limiter a similar type of
cireuit?

Nothing could be further from  the
truth, Tom, for while the muting circuit
is used fo silence the recciver except
when turned (o an incoming signal, the
noise limiter is used (0 allenuate bursts

of noise without interfcring any more
than nceessary with the signal.
A circyit wevhave often used in the

past is reproduced and, refcrring to this
the action is as follows: One half of the
6H6 is used for detection in the normal
manncer, the diode load being made up
of (wo .25 meg resistors in serics, the
audio being taken from their junction.

The second half of the diode is con-
nected in opposition to the first with re-
gard to polarity.  On switching this
sccond hall into circuit, the signal reach-
¢s the audio stages through its electron
streani.

SECOND DIODE

Whoen thus connected the sccond diode
will only pass signals as long as s
cathode is maintained at a  potential
more negative than its plate.  Assuming
the full voltage that is devcloped across
the diode load to be 20 volts, then the
DC voltage from the split load will be
10 and the standing bias applied to the
diode cathode will be 10.

The purpose of the two 1 meg resistors
and the .01 capacitor is merely to act as
an audio filter to ensure that no signals
reach the limiter cathode while allow-
in‘ the DC to be used as required.

From the foregoing, it is obvious that
any signal or noise pcaks in cxcess of
10 volts will not pass through the limiter
diode. Since noise peaks mav quite casily
reach values in excess of this, they are
not passed on to the audio system.

Modutation of approximatcly 100 per

“¢ent may be handled and slight distor-

tion of modulation peaks may be ex-
perienced, but not sufficient to spoil in-
telligibility.

The obvious advamage of the system
.is that since the limiter standing bias is
obtained from the detector diode load,
the limiting action will be approx1mately

the same irrespective of the signal
strength.

' The usual narration  describing
the transformer/rectifier mnetwork

month's feature.

of a radio recciver usually contains
similar words to: when the current
reverses on the second Imlf cycle,
cte.: T have not been able to work
out cxactly how the current reverses
in the ordinary domestic power
point whose business wires are an
active .and a ncutral which never
cinterchange as far as I can work
out. The power point -is actually
once branch of a three phase star
connected system in which the cur-
rent pulses along each phase wire
in turn and rcturns along the neut-

‘ IFCVErse

mary reverses its direction, it causes
the magnetic lings of force in the core
to build up, collapse. build up in the
direction, collapse again, and
50 on, in periodic fashion,

This movement of the magnetic ficld
induces current and voltage in the vari-
ous sccondary windings.  Some are de-
signed to give AC output to supply the
hmtclx of lhc various valves. The high
tension sccondary winding, on the other
hand. has to defiver a high vollage AC
output, which is subsequently rectified
and filtered to become pure DC for the

ral to the sub-station. plate supply.

Whal you say, Tom, is only p;u‘lly' The high tension secondary winding
true.  The basic {law is vour implica- s utsually centre-tapped. the centre-tap
tion that the current flows in pulses  being connected to chassis. 1t follows
in a specific  direction through the  that, in the presence of an alternating
power wiring and “returns along the  magnetic ficld. current will flow in the
neutral o the sub-station.” secondary, first in one direction, then

Let us forget the multiple phase sys-
tem and analysec the action in  the
simple  single  phase  supply to which
your rcceiver s normally  conncected.

When the circuil lerminating at the
power point is closed by an appliance
such “as the primary of a power (rans-
former, a current flow will take placc.
Since this is alternating current its di-

in the other.

Al one instant, one end of the wind-
ing will be positive in respect to carth
and the other end negative.  During the
next half-cycle, the poxi.ti()n will reverse,

Since the two cnds are connected to
the respective plates of a rectifier valve,
it follows that first one section of the
rectifier will conduct, then the other.

3

The circuit of a
noise limiter  dis-

oH6-GT

cussed here. A twin
diode valve is used,
the respective
halves being conn-
ected in opposition
with regard to
polarity. A switch
is provided to bring
one half of the
valve into circuit at
will, This valve will
only conduct as
long as its cathode
is maintained at a
potential more
negative than its
plate.

g

rection of
a sccond,
supply.

As far as the power transformer is
concerned current will flow through its
primary first in one dircction and  then
in the opposite direction.

The fact that one side of the line
happens to be at earth potential will
have no effect on the direction of cur-
rent flow, nor will it modify the per-
formance of the power transformer,

As the current flow through the pri-

Tlow will change 50 times
in the case of a 50 cycle

Redio, Television & Hcbbies, November, 1957

I"'rom this point onwards,
ently  understand
Tom.

I have a pair of IF transformers
‘marked IF 1 and 2, that have been
stripped out of an old set. The
leads have been cut short and [
have no idea as to which lugs fo
use since there are no colours or
other markings to guide me., Is it
possible to determine, from the in-
ternal wiring, the significance of
the various lugs?

you appar-
things well enough,
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CRYSTAL SET BUILDERS

Single Gang Condensers .. 1 guinea
Q-Plus Headphones .. .. .. £2/1/-
Spring Terminals .. . 1/2 ea.
Germanium Diodes

0A70—0A7T3 .. 6/1 ea.

OA81—0A8S5 . 7/1 ea.
Jabel Crystal Coil .. .. .. 8/6 ea.
Aerial Wire (100ft) . . 14/9 ea.

Insulators ... . . 1/- ea.
Boys’ Book of Crystal Sets . 5/- ea.

RECORD PLAYING

Collaro 3/554 Record. Players.
3-speed studio, “O” Cartridge,
£12/15/6

Collaro” R.C. 456 Record Changers,

4-speed studio “O” Cartridge,
£22/7/6

.B.S.R. HF8 Player .. .. .. £13/5/-

B.S.R. UA8 Record Changers, 4
speed . . .. .. £20/10/-

Collaro Transcription Unit with 16in
Arm and PX Head .. .. £31/2/6

Dual 1004 4speed Precision Auto
Changer .. .. .. . £32/8/6

Dual 1005 Auto Changer, £37/9/6

INVERTERS

Van Ruyten 12TR 12 volt DC,
240v AC 100 watt Unfiltered,
£21/8/-

Van Ruyten 3253FF 32v DC,
240v AC 100 watt fully filtered,
£31/17/6

CRYSTAL SETS

Q Plus Crystal Set complete with
Headphones and Aerial £4/19/6
Q Plus Crystal Set only . £2/13/6

RDLA LOUDSPEAKER
. PRICE LIST

Model Price
iC .. £1 12
4C .. £1 11
4F .. £2 1
4-5C .. £1 17
4-5F .. £2 8
5C .. £1 13
5CX .. £1 18
SF ... £2 2
5FX .. £2 5§
5-7TH . £2 8
5-7L .. £3 3
6H .. £2 5
6M .. N £2 18
6-9H . £2 15
6-9L .. £3 9
8H .. £2 10
SK .. £2 12
M ..

8M-PA £33
12K ... £3 6
12M . ~$£4 1
12-0 . e ee £6 0
12-0 De Luxe ce ee .. X610
12-0x .. .. .. .. .. £11 4
120 .. .. .. .. .. £20 15
12Ux Hi‘Fi .. v s £28 19

TETSRACOSST & ;oSS SANS OSSO S

ROLA TRANSFORMERS

AND CHOKES

TRANSFORMERS
Type Price
B .. £1 14
C . £1 10
D . £1 §
E .. £1 1
G . £1 3
H . £1 2
K . £1 6
L.. P = B
CHOKES
Type Price
14-60 £0 18
12-50 £6 15
CHI10 £0 17
6/ 100 £0 19

A LCAWD SO

wees

SCOPE

SOLDERING IRONS 6 sec.
Standard .. .. .. . £2/10/-
Instrument .. £2/10/-
Vibroscope .. +. .. .. £1/1§/-
Transformers .. .. . £2/7/11

MANUALS

Radio Servicing No. 1 .. .. .. 7/6
Radio Servicing No. 2 .. .. .. - 7/6
Fauli Finding .. .. . . 1/6
Television Time Base C1rcu1ts . 1/6
Television Circuit Reﬁnements 7/6
The Oscilloscope Book . 7/6
Magnetic Recordmg ere and

Tape 7/6

TV SET Bu“.mans

Cad Plated Chassis and -
E.H.T. Supply Covers £3'12 6

Cad Plated IF Stnp Chas-

sis .. .. £0 19 6
DUAL KNOBb
Channel and Fine Tuner,
Volume and Contrast
Per Set—

Walnut .. . £1 § 6
Tuners—PHILIPS .. £16 15 4
Q Plus IF Strip MK.1 £23 13 2
Q Plus IF Strip MK.2 £28 0 10
Q Plus Coil Locking

Compound .. ! 7 6
Q Plus VIF Kit No. I £6 2 6

CHASSIS AND (CONTROL ,
BOXES FOR

Playmaster Series, Mullard 5/710, etc
Expanded Aluminium Gold and
plain.
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In the average IF transformer it
should not matter a great deal if the
primary and secondary windings are in-
terchanged.  However, for your guid-
ance, we have observed that frequently
the grid winding occupies the top sec-
tion of the former while the plale wind-

ing is wound -on the lower scction
ncarest the base.
It is also customary o connecl the

respective ends of the windings to pins
diagonally opposite one another.  Ob-
serve the performance using onc sct of
connections and then reverse the two
sets of Jeads interchanging plate with
B-plus and grid with  AVC. Should
thcre be an improvement in the per-
formance, then that may be taken as
indication of the correct conncctions.

The reason for there being a differ-
ence in the order of connection of the
windings is due to the coupling between
them. This coupling is mainly magnetic
but therc is also a capacitive compon-
ent which may cither add to or detract
from the magnetic coupling result in
instability, then the reversed connec-
tions arc called for.

Will any set of IF transformers
or coils suit any valve types or is
it necessary to buy these to match?
With the exception of the oscillator

coil, standard IF transformers and coils
may be used freely with different valve

types. without affecting performance
too much. L
Because of *their  inherently  lower

gain, battery type valves gencrally work
better with higher gain transformers, al-
though more standard types are quite
usable.

The (ransformers you have to be
carcful of arc dcliberately low  gain
types intended for use in receivers hav-
ing two 1F stages. A pair of low-gain
transformers used in a single-stage cir-

cuit would give dlsappox_nlm;r results.
Conversely, three high-gain transform-
ers built into a two-stuge IF channel

would probably give hopcless instability.

These are exceptional cases. however,
and we feel that you could fairly safely
usc any pair of IFs you may have on
hand or arc likely to salvage from older
sets.

In the circuit of a Colpitts oscil-
lator, it appears to me that the two
variable capacitofs are in scries. [
would therefore assume that their
total capacitance range is halved,
yet the circuit is still capable of
tuning in the full band. Where is
the catch?

There is no “catch,” Tom, only an ex-
planation.

The thing which governs tuning range
is not just the maximum capacitance but
the ratio of maximum capacitance to
minimum capacitance.

With a typical single gang, this ratio is
415 to lOpF. or just over 40:l. Since
the tuning ratio is the square root of
the capacitance ratio, a figure of about
6.4:1 is indicated.

Now with two gang scctions connect-
ed in serics, both the maximum and the
minimum values are halved, lcaving the
ratios exactly the same.

That's not the end of the story, how-
ever, because in a practical circuit, a
certain amount of stray capacitance is
inevitably present in parallel with the
tuning capacitor. Since it may double or
treble the minimum capacitance with-
out much affecting the maximum, it al-

Radio, Television & Hobbies, November,

ways reduces the capacitance ratio and
tuning ratio by a quite significant
amount.

The eftect of parallel stray capacitance
is likely to be greater where the gang
scctions arc -in series, as in the Colpitts
osciltator.  However, there is the com-
pensating factor that many of the ca-
pacitances in a Colpitts circuit arc only
across onc half of the tuning coil and
cang—between grid or plate and carth.

Because a proportion of the stray ca-
pacitances in a Colpitts oscitlator are

RFC

T_°

The basic circuit of Colpits oscillator
discussed here.

effectively in scries, they afleet the tun-
ing range rather fess than one might ex-
pect. As a result, the tuning range of a
Colpitts circnit is only slightly less than
one using a sm"lc section capacitor in
a conventional circuit.

The Colpitts  circuits needs more in-
ductance in the coil, of course, to tune
over -the same frequency band.

Can two or more valves be used
to amplify a crystal set?

They most certainly can. With care it -

should be possible to design a suitable
audio amplifier, {ree from microphony
and instability. As an alternative the out-
put from a crystal set may be fed into
an cxisting high gain amplifier.

However, were you to go to the
‘trouble of designing a suitable amplifier
and of providing so many wvalves and
parts, it would be scarcely worthwhile to
keep the crystal detector.

Far better overall performance may
be had if the first stage were made a
regencrative detector.  Greater selectiv-
ity and gain may be oblained with less
valves using this system and we suguest
that you invest a couple of “bob” in a
cireuit through our query service.

Which is the correct way of

showing carth retarns in a circuit? I

have noticed that some come to a

central point while others drop any-

where.

Your confusion seems to have arisen
from the methods which individual de-
signers and draftsmen have adopted to
show earth returns. Some feel that it is
less confusing to plant earth symbols
"wherever they occur in a diagram,
grouping none at all unless they are so
close together that it 1\ the obvious thing
to do.

Others group all the carths together
with individual stages. Still others bring
their carths to a common line which
is shown' heavier than any other and is
connected to earth.

They all mean the same however, for
it can be assumed that no matter how
long an earth return is shown in the cir-
cuit, it will be connected to the nearest
convenient point on the chassis.

(Continued on Page 105)
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TRUCKS,
CARRIAGES
AND
ACCESSORIES
AT ATTRACTIVE
PRICES

% Express and Trailer cars.

*  Electric Power Cars.

* Loco and Tenders
(limited no).

* Luggage Vans.

% Transformer control
units,

* Electric ond Mauonual
Points (Pairs)

* 0" Gauge Signals.

* Rails, straight and
curved. .

sSend for full detailed list before
Christmas.

CUT AND SEND COUPON
“---------------q--------',
: To Ferris Bros. Pty. Ltd.

1252 Dowling Street, East Sydney.
1 FA6643.-
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The 5-inch TV set with the
YR97. As sockets are scarce,
it will probably be necessary
to support the tube near the
base with a clamp, and solder
the connections directly to
the pins of the base. Cathode
" modulation is used.

Valve Types For 5-inch TV Set

Almost any of the cathode ray tubes normally used in test instruments can be used for TV
receivers, although screens of less than 5 inches diameter are not popular because of the tiny
picture. In this article we give some details of experiments with several tubes still ‘available

on the disposals market. Of these, the VR27 holds the most promlse.

IN cngmaliy laymg out the design of the

set, we had in mind the many people
who already have SBP1 cathode ray tubes
bought in the days when these tubes were
sold very cheaply, and stowed away
against the day when they might be use-
ful. :

It is quite obvious that large numbers
have used these tubes for their experi-
ments, as well as much other disposals
material, for the sale of 6AC7’s in par-
ticular seems to have taken a ‘sharp rise
in the last month or two although fewer
kits of parts have been sold.

SUPPLY OF CRT's

It is fairly certain that most of these
valves have gone into TV sets, for it
would be too much of a coincidence to
believe otherwise.

The. source ‘of SBPls seems now to
have dried up, and only an odd one or
two are likely to be available. This fact
has focused attention on other cathode

ray tubes, several types of which are still

appearing in the advertisements of dis-
posals firms.

Chief of these is the VCR97 which
seems to be in fairly good supply. Dur-
ing the last month we took the opportun-
ity of trying out some of these tubes
with a view to assessing their value in
the receiver.

The VCR97 is a larger tube than the
SBP1. It screen is a nominal 6in in
diameter, and it is a little longer from
screen to base.

The base itself is rather a massive
affair in moulded bakelite and with side

by JO’I"
Moyle

/

connectors, so that a special socket is
necessary.

There are very few ot these sockets
about, but the side contacts are large,
and it is quite practicable to solder leads
directly to them, a practice which will
actually allow shorter leads than by
using a socket.

ROUNDER FACE

The face of the tube is not as flat as
that of the' 5BP1, so that the picture
isn’t quite as much larger as would be
first imagined. However, when dealing
with a picture of this size, even a small
amount extra is worth while.

‘It is very difficult to obtain reliable
information about tubes of this type, as
they were intended for Service use and
their full specifications were not gener-
ally published.

However, it does appear that ‘the
VCR97 is a close equivalent to a current
type known as the ECR60, and although
we have not undertaken a close analysis
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of operating characteristics, this would
appear to be correct,

It is a 4 volt filament tube with a cur-
rent of 1 amp. A convenient way of
obtaining this voltage is to wire a fixed
resistor of 2.3 ohms in series with one
filament lead, and operate the filament
circuit from the normal 6.3 volt winding
of the power transformer.

The simplest way of obtaining such a
resistor is to cut a small piece from a
radiator or jug element, adjusting its
length until the filament voltage at the
tube is 4 volts.

We were fortunate enough to obtain
a socket for the tube, and there is a
vacant pin position alongside one of the
filament connections. We simply soldered
our manufactured dropping resistor be-
tween these two points and used the
erstwhile vacant connection as the wiring
terminal for the 6.3 volt lead.

NORMAL EHT

If you haven’t a socket, you can simply
include the length of resistance wire as
part of the filament lead. Best leave it
coiled up so that the wire occupies the
least space.»

The normal E.H.T. for this tube is
2,000 volts, so that it fits in quite well
with the voltage provided by our E.H.T.
power supply. The A2 voltage, used
for focusing, is given as 250-450 volts.
which again works in quite well with the
general scheme. As mentioned later,
however, we suggest some amendments
to the total resistance in the E.H.T.
bleed supply.

Unfortunately there are some limita-
tions to certain versions, which was one
reason we did not say much about it
in our earlier articles,

We found with quite a number of the
tubes that it was not possible to deflect
fully in one or both directions, so that
the image will not reach the edge of
the screen.

Before it does so, the electron beam
will strike the deflecting plate concern-
ed, and its shadow will appear on the
face of the tube not as a sharp line but
as a diffused area from light to dark.

Up to this point the picture on the
tube will otherwise be normal, but the
size will be restricted, and in a bad
case could be smaller than that avail-
able from a 5BP1.

TEST ADVISABLE

It will be wise, therefore, when ob-
taining one of these tubes, to make sure
it has been tested beforehand to see that
the restricted deflection will be absent
ar at least only slight.

Judging from visual inspection of the
electron gun there were about three dif-
ferent versions of this tube, but although
they are reputed to vary in suitability,
we did not find, after testing about a
dozen, that there was much difference
between them.

It could even be possible that, in a
gun which obviously has little to spare
in the way of deflection angle, more or
less rough handling has been responsible
for small misalignment of the deflecting
plates, but there does seem to be more
to it than that. ;

Very few tubes will be completely free
from this characteristic, which would
not have been a défect in the original
radar use, where full deflection to the
edges of the scréen in -both  horizontal

CIRCUIT FOR CATHODE MODULATION
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EHT SUPPLY

This amended portion of the original circuit shows the connection for cathode mod-
ulation, connections for the YCR97. Amended values are also given for the EHT
voltage divider and for the capacitors in the supply to provide a little more voltage.

and vertical directions was not required.

Maybe its designers did not foresee
that we would want to use it for TV
receivers!

When used in our set, we found that
there was enough brilliance to take care
of any tubes which could be considered
as being within limits, and mostly excess
brilliance with a green tube is not condu-
cive to the best quality picture.

When viewed in a subdued light, free
from any direct rays to the face of the
tube, moderate brilliance will generally

be found to give the best modulated and
sharpest pictures. After you have opera-
ted the set for a time, you will learn
to adjust brilliance, focus and contrast
for the best quality picture, and not
merely for the brightest one.

Under these conditions the picture is
extremely good, and quite equal to a
good 5BP1 equivalent,” so that the net
result is, on the whole, to be preferred
to that from the smaller tube,

The socket connections are not the

Radio, Television & Hobbies,- November,
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the most widely-used
soldering iron

In Australia

«..is now exported to
England and U.S.A.

The unique and versatile Scope Soidering
Iron owes its popularity to these time-sav-
ing and dependable features—HEATS IN 6
SECONDS . . . ready for continuous use.
Subsequent heating practically instantan-
eous. SMALL DIMENSIONS AND LIGHT
WEIGHT, only 3} ozs., permit easy access
to awkward places. AMAZING SOLDER-
‘NG SPEED ACHIEVED with a small tip
which is used purely as a means of trans-
ferring the heat to the work.. .. and
not as a reservoir of heat as with
other irons. DOES NOT RADIATE
HEAT IN ALL DIRECTIONS as
heat is localised at the solder
tip. Soldering is possible
in a maze of wiring as
the barrel is compar-
atively cpol.

® A DEMON.
" STRATION
at your usu-
al  supplier
will convince
you Scope is
the best sol-
dering iron
available.

SMALL TIP makes Scope ideally suitable for Radio, Tele-
vision and all electronic equipment soldering.

IS ABSOLUTELY SAFE. Scope operates on 2.,5/6.3 volts
AC or DC, through National Transformer {(optionally sup-
plied), or from a car battery.

Retail Price 50/-

National Transtormer 49/7. Fully approved under Prescribed
Articles of the Electriclty Authority. Approval No. N/156.

Australian & Overseas Agents:

Wm. J. McLELLAN & Co. Pty.

126 SUSSEX ST., (just north of King St.) SYDNEY, BX1131
New Zealand Distributors: H. W. Clarke, Auckland and Wellington.
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same as those for the 5BPl, and we
show here a diagram of them. The
most important difference, however, is
- that the VCR97 has a separate connec-
tion for the cathode. and this allows
us to make some changes to the circuit
which simplify and improve it.

You will remember that the 3BPI
has the cathode connected to one side
of the filament circuit, so that picture
modulation had to be applied to the
grid for best result, rather than to the
cathode as is usual with normal TV re
ceivers.

It is possible to modulate the cathode.
as we shall see later on. but ‘this places
the capacitance between the filament
secondary and primary directly across
the video output stuge, with a rather
severe loss in high frequency response.

And if this method is used at all, a
separate filament transformer is re-
quired, because the filament winding of
the set is connected to the chassis.

CATHODE MODULATION

You will remember, too. that in order
to obtain the correct poiarity of AGC
voltage from the detector diode. voltage
for the picture grid, and pulses for the
synch separator. two video stages were
necessary.

But if we can modulate the cathode,
the circuit 1s simpler.  The required
polarity of the picture voltage is now
opposite in sign, and can be obtained
from the plate of a single video ampli-
fier. From this same point weg can ob-
tain the synch pulses which, however,
are considerdbly higher in amplitude.
This allows the synch separator to work
more efficiently.

The over-all video amplification is
lower, but it is still enough for all prac-
tical purposes. The extra stage originally
fitted had quite a low gain, and was not
by any means essential for this purpose

, alone.

In any case. by using a modern video
output tube such as the 6CH6. which
is' not particularly expensive, the lost
gain of the stage we have removed can
be largely made up, as it is considerably
greater than that of the 6V

But for ordinary suburban use,
found that either valve worked well.

Another advantage of cathode modu-
lation is.that we do not require a back
bias resistor in order to obtain a vohagc
for varying the intensity.

INTENSITY CONTROL

This is done in the original circuit by
tapping a potentiometer across the back
bias resistor and returning the grid cir-
cuit to the moving arm. -

The grid now being earthed, intensity
is varied by varying a positive voltage
on the cathode rather than a negative
voltage on the grid.

In the original circuit. the back bias
resistor accounted for an appreciable
voltage which was subtracted from the
main high tension. Without this drop
we can command about 330 volts instead
of about 290 or a little more, depending
on the exact characteristics of the trans-
former you use,

The importance of the extra volts,
whatever these may be, is that deflection
amplifiers and synch separator can oper-
ate more efficiently. The extra voltage
is not enough to worry any components
in the high tension circuit, none of which

we

-
5

This picture shows the receiver from the rear. The cathode coupling capacitor resistor
and peaking choke are mounted on a tag strip on the socket bracket.

should have a working limit of less than
350 volts.

The change-over” is made by wiring
the video amplifier, whether a 6V6 or
6CHS6, into the socket position originally

_used for the 6AC7. This allows a short
lead to run across to the video detector
which is, as before, directly coupled into
the diode.

The lead to the synch separator is
still made to this socket so that the lay-
out here remains virtually unchanged.

The contrast control is now wired to
the cathode pin of the new video ampli-
fier, and its leads are ‘therefore no longer
than before.

We save some components, too, as the
screen, plate, and decoupling resistors

An under chassis picture of the new connections for the video amplifier.

Radio, Television & Hobbies Nevember,
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THINKING ABOUT

XMAS?>

® IT IS ONLY A FEW WEEKS AWAY & WE OFFER SOME GIFT SUGGESTIONS

UNIVERSITY
KITS®

MULTIMETER KIT MK1 (illus)

ou can assemble a  professional
instrument in a lew hours. A sen-
sitive 0.3 mA meter with all parls
for 18 ditferent ranges. Includes
instructions, case, ete.

£13/10/-

PL.US POSTAGE

OSCILLATOR KIT OKI1.

Companion unit to above, covers
I.F., B.C. and S.W. ranges.

BUILD IT YOUR-
SELF CRYSTAL
SET

Complete kit with ready wound
coil and instructions. Easy to
build and works well.

42/-

PLUS POSTAGE

RECORD PLAYERS

a2
COLLARO

Threc-speed Record Player for 7,

10" or 12" recordings. Fitted
with the famous Ronette crystal
curtridge.  Gives perfect Teproduc-

" ER12/15/6

PLUS POSTAGE

HEADPHONES

Q-PLUS. A high-grade locally
manufactured headset, 2000 ohins

resistunce, .
41/- rost i

TORCH BARGAIN

Small anodlsed type with two 927
cells 3/-

MARQUN Unbrulkahle F:pe with
two 950 cells 19/6

Q-PLUS
CRYSTAL SET

Small but eflicient.  Uses perma-

wne  coil and  fixed germanium
diode detector.  An ideal gift.

/6

POSTAGE 1/~
TOYS—

WRITE FOR

PRICE LIST

NOW

OMEGA. Imported  lighnweight Large range uf mhe t \o
£] 3 / l 0/‘ 4000 ohms headset of  good mukes from 12/6, * o tvpes and ‘
PLUS POSTAGE ity P‘C '
42/ post i ?\_
T v —— BROWN. Type “F.” Feather- G‘-\' N
weight 4000 ohms  professionul F“ “‘-
PR, 17 TV Kit is now available, headset  for those  who  want ‘(0
Anyone can build ity the instruc- duality. s
tions are so easy 0 tollow. . 3
Write for detaile now. 90/_ POST 173,
7

7~ N

Hohaly#

for Communications—Radio—Television

THE BEST ELECTROLYTIC YOU CAN BUY.

For further information

UNITED CAPACITOR (0.
MELBOURNE: U.C.C. Pty. Limited, 486 Bourke

Street.

ADELAIDE: Stephen & Co., 83 Grenfell Street.
BRISBANE: Tecnico L1d., 103 Albert Street,

PTY.

LTD.—433 PUNCHBOWL RD.,
PERTH: O. F. Gamble, 384 Murray Street.

Check these advantages and specify Ui.C.C..
Electrolytics for your equipmenit—

p# All aluminium, non-corrosive, internal construction
# Full hermetic sealing p# Pure high guin etched foil
and paper winding ¥ Sepuarate negative tag eliminuates
open circuits p# Small size with adequate ripple rutings
W PV .C. sleeving on all insulated types,

ENFIELD— YB 0311

TAS.: G. A. W. Wood, 46 Brisbane Street,

Launceston,

Wellington.

N.Z.: H. W. Clarke (N.Z.) Ltd., 42 Cable Sfreef
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and capacitors associated with the 6AC7
are removed.

The plate load for the video amplifier
remains at 4,000 ohms.

All these connections are shown ia the
circuit diagram which accompanies this
article. )

If you should have a socket for the
VCRY7. you can follow our example and
make a metal bracket which bolts to the
rear end of the chassis, and fasten the
socket to it at the appropriate height.
If you have no socket, you can make a
clamp to held the tube at the socket end,
and bolt jt to a lip bend at the top end
of the bracket.

A second bracket around the tube near
the front emd will hold it firmly, and no
ol?e should have any difficulty about
this,

None of the tubes we have seen have
been fitted with shields, and as a mattes
of fact, we found very little reaction on
the picture from the pfesence of the
power transformer, which was of a
special TV type.

TUBE SHIELD

However, we did make up an effective
shield from two pieces of soft iron
sheet which a friendly plumber rolled
to the right diameter, and which we
clamped around the gun section of the
tube,

The old trick of using a piece of watei
pipe would be better still, but its diameter
would need to be awkwardly large to
clear the diameter of the socket. As the
amount of shielding apparently needs to
be small, you can experiment with al-
most any piece of iron sheet.

In the interests of frequency response,
it is a good thing to keep the lead to
the cathode as short as possible and away

from other leads, particularly those
carrying deflection voltages.
For this reason, we mounted the

coupling condenser and peaking choke
on a tag-strip mounted on the back side
ol the tube-mounting bracket.

Fhe bracket affords seme degree ot
shielding from the rest of the circuit
and the lead length and capacitance to
ground are reduced to a minimum .

You. will notice that the coupling
capacitor to the cathode of the tube is
.5 mfds. This value is necessary to pre-
serve good low frequency response in
conjunction with the :1 meg. cathode
isolating resistor. A greater resistqr
value than this is not advised. as, of
course, it carries the cathode current of
the tube.

GRID CONNECTION

Smaller capacitor values will give
noticeably weaker “blacks” in the pic-
ture. and less positive synch pulses.

The grid connection of the tube may
be ecarthed to the mounting brackets, as
this provides a low resistance path back
t¢ the vicinity of the video amplifier.

Incidentally. when wiring the dropping
resistor for the filament, see that it is
in the “hot” lead and not the one con-

“nected to the chassis, if your filament
circuit is earthed a1 one side. Otherwise
the tilament of the tube will actually be
above ground potential on both sides,
and this may ..ot be a good thing.

The cathode-to-ground capacitance ot
the tube is not very high. and although
it probably does affect the response at the
high end. it is not very drastic,

We made a frequency check of the
video amplifier. with the input fed to
the grid. with the diode circuit connected:

Radio. Television & Hobbies November,

and the output voltage read at the cath-
ode of the tube. ’

Using the constants named, the re-’

sponse was no lower than about 4 db
up to.3 Mc. After that point it fell
away fairly rapidly, but experiment has
shown that no appreciable improvement
in definition can be noticed by extending
the response beyond this point, and it
might be rather difficult to manage.

The response did not show very much
change at various positions of the in-
tensity control, and there was no sign of
ringing in the video circuit.

The peaking chokes in the detectos

CONNECTIONS FOR VCR97

GRID
CATHODE

INTERNAL ANODE 2
COATING
Socket connections for the VYCR97

Numbers refer to circuit connections.
Read from the rear of the tube

circuit are those normally used here, and
we simply adopted them from standard
circuitry. Their presence. however. does
improve picture definition.

The response with either the 6Vé or
the 6CH6 did not show very much dif-
ference, not enough to justify the newer
valve merely on this ground. Its main
value, therefore. seems to be in produc-
ing more gain which at times could be
useful.

The same plate load seems to be about
optimum with both valves. and not much
improvement, but less gain. seems to fol-
low a reduction to 2,000 ohms.

BETTER LOCKING.

The mmprovement on the trame and
line locking with this circuit over the
original circuit is noticeable, and a little
better than with the revised circuit given
in last month’s issue.

I'his is due almost enurely to the
higher voltage available for the synch
separator and the better clipping action at
the first grid.

It makes the removal ot video intorma-
tion, particularly from the line circuit,
more certain. )

It also allows the clipping action to
take place right down to the level of the
synch pulses, whereas in the earlier cir-
cuit there was a greater tendency to synch
on the blanking pulses if signals were
not strong.

Thus we found less tendency for the
picture to give an occasional “roll,” and
an inspection of the line and frame
pulses on the C.R.O. made it quite clear
that this was in fact due to better separa-
tion of the synch pulses.

In thé original circuit, the screen of
the 6V6 was bypassed by a .1 mfd cap-
acitor. '

But now that we are extracting the
synch pulses from the plate of the out-
put valve, it is quite important to extend
the response at the low end as far as
possible to avoid their mutilation.

1957

GRS e e .

INVERTER and
POWER UNITS

Ferris Model 106 Inverter Units.
‘6, 12, and 32V. £11/4/6.

Ferris Model 107 240V Power
Unit, £14/3/6.

Manutactured originalty tos usc
with Ferris Portable Car-Home
Radios, these units are now sold
in great numbers as separate
items to people wishing to break
down or build up power supplies
for a variety of electrical appli-
ances. The units are excellent in
quality and performance and will
operate electrical shavers, mantel
radios, etc., up to 30 watts. [If
you have any problem of a simi-
lar nature please write or send
this coupon for advice as to whe-
ther these units can help vou

To Ferris Bros. Pty Lid..- 752 Pittwater Road. :
Brookvale, N.S.W :
Please send me defails of your Inverter/Power §
Units. §
1

1

NAME ..... R R T :
1

ADDRESS  ....... seurestsacaasanan s :
RH1157 K
- W
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the WARBURTON
FRANKI .Paee . . .

NOVEMBER BARGAINS

POST: Vic.
3d.
bd.

Check it each month for
all your Radio & TV needs

VALVES

Postuge: Vie. & Interstute — 4d,

int.
3d.
bd.

500 ohm Headphone Windings ..
Phone Plugs Bakelite MHandie .. .. 2/3

Wire Wound Resistors — Adjustable
25000 ohms 50 watts, 50 ohms 25 watts
and 5000 ohms 20 watts, all .. .. 9/11 each

round .. .. .. 39/6 each
BATTERY CHARGER BULBS

AERIAL WIRE
Covered 100ft Coils, 6/IO ea. POST: Vic. 1/10,

Int, 3/-.
FILTER CHOKES

.. 3/11 pai 15/- ea

9/- ea.
(7/6 ea
I15/- ea
10/-

2A3
3A4
6J6
688
955

1D5
|AS
JFs

6/-
5/-
5/-

ea.

each ca

€a.

INSGT 10/-
1Q5GT 10/-

ea.

I/- /-
8d. 8d.
90 volt {well known brand)—57/6 ea. POST: Vic., Inst, 1/-.

POWER TRANSFORMERS

40 m.a. 225 V a-side 38/- sach. Post: Vic. 3/8 Int. 6/-.
40 m.a. 240 V a-side 39/6 each. Post: Vic. 3/8. Int. 6/-.

50 m.a. meters 24" es. en

6 amp.,

30 Henry 100 m.a. 19/11 each. POST: Vic. 1/10,
int. 3/-

MULTIMETERS

MIDGET TYPE—TYPE TK 30 Size 4"x24'xI4". Measures
AC/DC Volts to 750V. DC Currenf to 150 m.a.
Resistance to 100,000 ohms. Sensitivity of 1000 O.P.V.
£5-15-0 ea. Post: Vic. & Int. 1/-

TYPE TK 50—Size 43"x34"x11". Measures
Volts to 1000V. DC - Current to 250 m.a,

AC/DC

to 100,000 ohms. Sensitivity of 1000 O.P.V. £8-19-6 ea.
1/10 Int,

Post: Vic. 3/-.

Resistance

80 m.a. 385 V a-side 67/6 sach. Post: Vic, 3/8. Int.
100 m.a. 385V a-side 69/6 each. Post: Vic 3/8 Int

TYPE TK 70—Size 5'x34"x14"  Measures AC/DC
Volts to {000V. DC Current to 500 m.a. Resistance
to | Meg. ohm.. Decibels—20 to +22 & +20 to +36.
Sensitivity of 2000 O.PV. £i2-15-0 ea. Post: Vic,
1 /10 dnt. 3/-.

TYPE TK 90—Size 4"x6"x23". Measures DC Volts to
5000V, AC Volts to 1000V, DC Current to 250 m.a
Sensitivity-—DC 20K

Resistance to 5 meg, chms.

O.PV. AC 8 K. O.P.V. Decibels—20 to+5 & +5 tc
1710 bt

+22 £15-15.0 each. Post: Vic. 3/-.

6/~
6/-

TV COMPONENTS

The following is a small selection of our stocks:—

POST: Vie. Int.  POWER TRANSFORMERS TO SUIT
AWA Raster Components £12/13/2 ea. 3/8 6/- R. T.V. & H. ]7|n CIRCUIT
{complete set of 10) IRONCORE .. .. ve oo .. £9-113 Freight forward

Philips Turret Tuner . £18/5/- ea. 2/3 3/8 ABR .o e 21044 Ffe'ghfpgog\;ﬂrd
Picture Tube 17" 17HP/4B £30/14/0 ea. Frt. Fwd, CHOKES— HVie ot
Picture Tube 21" AWS3/80 £41/-/- ea. Frt. Fwd. | 'y"g" '0me [RONCORE . . 4l/mea 23 38
Ferrocart Line & E.H.T. Box £23/17/6 ea. 1/10 3/- Q Plus I. F. Strips Mark | .. .. £27.9C ea. 1/10  3/-
Ferrocart I.F. Strip . £19/18/9 ea. 1/6 1/6 @ P[?iithUS;r;'Sr N;:;gel)' coen B3100ea izl 3y
Ferrocart Turret Tuner .. .. £19/15/- ea. 2/3 3/8 Chassis  to st R, T. V. & H.

Ferrocart Deﬂbelcﬁon & Focus£8/2/6 1o 3/ ChasC_iSrcui:Q. o .Fe};oc'a'rf..(gc?;s;iezfé 2/t0 4s4

Assem P 4 ea. - 8 sul
Linearity Coil ” o E1/3/- ea. 4d. 4d. e il nsserbly L Ry I o

Frame Transformer . . £2/12/3 ea. 2/3 3/8 Filter Glass 8" x |24" 4|/3 ea, I;ersona Skopping

WE HAVE FULL STOCKS OF R.C.S. TY COMPONENTS IN STOCK

Only

o > TRADE ALSO
WARBURTON FRANKI S B
Z LONSDALE >
ST B o
(MELB.) LTD. I OPEN SAT.
359 LONSDALE ST., MELBOURNE — PHONE MU 9664 - MORNINGS

.-PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS !
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We have, therefore, increased the
value of the screen bypass to 8 mfds,
using the capacitor which previously de-
coupled the plate circuit of the 6AC7
first video amplifier.

Even in the original set, it is a good
plan to increase the value of this capaci-
tor, as the blacks will be strengthened by
so doing.

As a malter of interest, we tried the
effect of a small value bypass capacitor
at the cathode of the video amplifier,
thus providing some high frequency com-
pensation at the lower level settings of
the intensity control. We found this
lifted the high end of the curve a little
at such levels, but the difference was
not great. About 100 pf should be about
right if you would like to try it.

GOOD FILTERING

Because the synch pulses are now

taken from the plate of the video ampli- .

fier, good high tension filtering is more
important to reduce the possibility of
hum appearing on the picture. An extra
capacitor of 60 mfds across the output
side of the filter choke improved this
point. and we suggest it is now a good
thing to use as much capacitance here
as you can.

If you can procure a 100 mfd capaci-
tor of suitable rating, so much the bet-
ter. It would even be practicable to
decouple the video plate circuit using a
high value capacitor and 1,000 ohms
S-waft resistor, as the slightly lowered
voltage will not affect the gain, and full
oulput voltage isn’t required of the
valve.

Considering now the E.H.T. circuit,
the VR97 appears to have rather a
heavier cathode current than the SBPI,
and it is possible that the E.H.T, may
be somewhat lower using the original
constants.

It is a good plan, therefore, to reduce
the drain of the voltage divider across
it by  increasing its toial resistance as
shown in the circuit.

And to obtain more easily the right
focusing voltage, the value of the focus-
ing control may be increased.

At the moment, we are using a value
of | megohm, which gives a very wide
range of controls, although the exact
focusing setting is rather sharp.

HIGHER VALUE

You will probably find .5 megohm
would be just as useful, but we used the
higher value because we were testing
a wide variety of tubes and we found
their correct focusing voltage require-
ments were just as wide.

~ If you have the same experience, vary-
ing the value of the resistance at either
end of the control should give you the
best adjustment. But try to see that
the total bleed resistance remains at ap-
proximately the same figure.

With higher values all around in the
E.H.T. bleed resistance. the voltage de-
veloped across the .5 meg. resistors may
not be enough to allow the shift voltages
to centre the picture If so, the value of
the .5 meg. resistors across the potentio-
meters might be increased to 1 meg It
should be noted that the position of the
picture on the tube will change as the
infensity is varied. and any adjustments
to the shift voltages should be made al
operating intensity.

Note, too, that the focus will need
readjustment if the intensity 1s altered.
bul this is a characteristic found on all
electrostatic fukes of this type

Radio Television & Hobbies November

In order to see how the tube behaved
with the highest voltage we could com-
mand, we increased the value of all the
capacitors in the E.H.1. circuit to .22
mfds. One of them already has this
value.

As mentioned 1n the original article,
this increased the E.H.T., so that, to-
gether with the higher value of bleed,
we ended up with just over 2,000 volts
as read on an ordinary multi-meter with
a 10.000 volt range.

CONNECTIONS FOR 12 INCH TUBE

CATHODE
L. _GRID

X2
ANODES
1,384 9\ HEATER
x1 e 104y HEATER
YU
Ke, A
INTERNAL ANODE 2
COATING -

Socket connections 1or 12-inch tubes
such as the YCRI3I Numbers show

connections to the circuit — they
are not pin numbers. Read from
the rear of the tube

This increased the avatlable intensity
of the tube quite noticeably, but more
important. it also increased the defini-
tion,

Thus, while the tube appears tc work
quite well as low as 16-1,700 volts, it 1s
quite in order to try a higher figure if
you wish. ‘ _

However, with a good tube there is
ample brilliance.

SENSITIVITY

The sensitivity of the tube is greater
on the whole than the SBP1 and, de-
spite the larger screen, we did not find
it difficult to deflect. particularly with
the extra voitage now available tor the
deflection amplifiers.

One set of plates 15 aboui (wice us
sensitive as the other and we used (his
set for the horizontal tines

While there was nothing much to spare
in a vertical direction. we were able
to fill the screen with the picture.

If you have a (ube which has a re-
stricted amount of scan in one direction.
it might be profitable to change the
connections to the X and Y plates for
the restriction may be t(aking place in
one direction only.

However. as a rule,. it will be neces-
sary to use the most sensitive set of
plates for the horizontal scan. otherwise
you may naot be able to achieve correct
aspect ratio for the picture while pre-
serving maximum size.

The VR97 can be used in the original
circuit, using grid modulation,  with re-
sults which are almost as good  The
only change we found desirable was to
increase the value of the EHT hieed to
increase the available voltage.

But some tubes may need extra back
bias to allow a greater control ol intea-
sity and. ot course. this extra vollage
must be subtracted from the nuadr supply.

It is better on all counts, therefore,
to use the amended circuit given here.
rather than to fit the tube into the orig-
inal 3BP1 circuit.

Earlier we mentioned that
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we had

e

are avallable from
Write for

The RADIOMASTER

RADIOGRAM
CHASSIS . ...

A great performer on
Radio and Records

HI-F1I MODEL E22 reproduces perfect
high treble notes and bass nofes
without “drumming” or distortion -
urings recorded sound to your home

as near as possible to the original. A
high gain RF.

stage ensures satis-
long distance radio reception

tactory !
tocation Features in-

regardless oi

clude —

® Treble and bass boost with separate
controls

e Twou matched Jensen speakers (12w
and 6in) with crossover network

Eight valves, world range
Push-pull output—inverse feed-back
Radio-gramophone switch.
Provision for tupe recurder.
Latest type Rudiotron vualves.

Straight tine diul in four colours,
size 124in by T7iin

e Customn built — six months’ guar-
antee

® Frequency coveruge. 40 to 13,500
cycles:

® Design tested and approved by the
Valve Application Division of
Amulgamaled Wireless (A’sia) Litd

£41/5/

Magic Eye tuning indicalor 30/- exira

Packing included

S e

Freignt extra
Radiogram chassis

£23/5/

particulars

'SPEAKER ENCLOSURES

RADIOGRAM
CABINETS

Many popular designs available in-
cluding contemporary in natural
maple

NEW CABINET MODELS FOR HI-F1
CHASSIS incorporate vented speaker
eanclosures

speakers in
with "“woofer’” compartment fell lined
and draped.

which provide for dual
separate compartments,
First-class finish

ALL TYPES OF THREE-SPEED
RADIOGRAM UNITS

WRITE FOR CATALOGUE.

H. B. RADIO PRODUCTS
103-105 Catherine Street,
Leichhardt, SYDNEY.

Telephone: LM5580
Established 25 Years.
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used the 5BP1 with cathode modulation
by connecting the filament to a separate
6.3 volt transformer.

With a standard type transformer, the
secondary to primary capacitance was
high enough to seriously reduce the video
response at the high end, and lower the
definition of the picture. It was still
quite reasonable, but not up to the best
results we have had.

As an experiment, we tried winding
our own filament transformer—a 1 to 1
ratio fed from the filament winding of
the set.

We used a core stack approximately
the same size as that normally used for
a filament transformer-—actually we
wrecked a standard type for the purpose
—and used as much spacing as possible
between primary and secondary to keep
the winding capacitance low.

The results were decidedly better, pic
ture definition being gqtiite good.

TURNS RATIO

Unfortunately, our initial turns ratio
was a little too low, and our transformer
became rather hot. But if yeu would
like to try out the idea, we suggest you
use gauge 20 enamelled wire or a near
equivalent, working on 12 turns per
volt. Each winding. therefore. would
have about 75 turns.

The amount of spacing between wind-
ings, which you can make up by bind-
ing with insulation tape, should be as
much as there is space to accommo-
date,

If you can manage to space the sec-
ondary over only portion of the primary.
so much the better. To wmake up for
losses it’s a good idea to use about five
more turns on the secondary as on the
primary.

Because the characteristics of trans
former iron, etc. are likely to vary, we
cannot give more accurate instructions
for the rewind, but you shouldn’t go far
wrong with the above figures and, in
any case, it doesn’t take long to make
a few experiments.

On the other hand, it may be more
convenient, and just as cheap. to keep
to the original circuit.

Another type of tube still available
is the CV1112, a S-inch type with a
white screen. It has three connections
taken through the neck of the tube, one
for A3 and two others for a pair of de-
flection plates.

Perhaps we were unlucky, but we did
not have much success with this tube.

WHITE SCREEN

The white screen sounded attractive
but in practice we found this of rather
coarse grain and not nearly as good in
this respect as the green tubes.

We found, too, that most of the tubes
were difficult to focus well, although
some users have reported that they have
been more successful.

Although it has-a 3,000 volt rating
we found it rather hard to deflect even
with 2,000 volts.

It may be significant, but the best of
the bunch we tried had a green phosphor
screen which appeared to be of good
quality and there mav be a few of these
about.

The tube has an extra anode. the
voltage for which will be found marked
on the label pasted to the base, but we
found best results by connecting it to the
focusing anode or to the hot end of the
focusing potentiometer,

As we didn’t persevere with this, type,
these remarks can be taken only as a
guide. ‘
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Sockets for the tubes are not avail-
able, but it is quite easy to solder con-
nections directly to the lugs around the
base.

One of the most interesting tubes
which can be used in our receiver is a
12-inch screen type with a gun very
similar to that of the VCR97.

Its type number as printed on the glass
bulb is VCRI131 and its identification
number 10E/156.

There is another 12in tube which looks
very like the VCRI131 known as the
VCRS11.

Unfortunately there was so little pub-
lished about many tube types that it is
very difficult to be precise about their
characierjstics.

However, there may be some doubt as
to whether the 511 has the same sen-
sitivity as the 131, We have tried a
version of it known as the ACR23, and
found that there was not enough deflec-
tion sensitivity in the receiver as it now
stands to fully deflect the beam. Bumt the
picture, although smaller. was quite 2
good one.

Another type number sometimes found
on 12in tubes is the 63DS, but we do
not know for certain how it compares
with those mentioned.

Because only a few of any type have
been available the only sure test is to
lay hands on one and try it out.

Its filament is again a 4 volt 1 amp
type and the cathode is available for
modulation purposes.

VOLTAGE RATING

The normal high tension for this tube
is prchably about 4,000 volts, but we
were able to obtain a very useful picture
with about 2,000 as used for the VCR97.

The brilliance of the picture was good
enough for a darkened room, or one in
which there was very little light, but
about 3,000 is reallv needed to provide
a bright picture. .

On the lower voltage there was enough
deflection voltage to provide a picture
about 8 x 6 inches, although, as with
the smaller tube, deflection plates limited
the picture in a horizontal direction.

From all reports, this is likely to be
the only disadvantage of the tube, for.
even if the full screen area cannot be
used, the extra picture size is most
noticeable when compared with the
smaller types.

The tube we have lLas stood in its
carton in a corner of the office for about
10 years, but fortunately it has shown
no deterioration during that time.

As far as focusing is concerned, it
provides a sharper picture than any other
we have tried to date.

Although not as large as a regular TV
tube, its size makes it a litile awkward
to handle. and special care will need to
be taken with its mounting. And, of
course, we should remember that should
one be unlucky enough to break such a
tube the danger from flying glass would
be considerable. although it is quite
sturdily made.

The success we have had with this

tube would make it first choice judged
purely on results, particularly if a higher
EHT can be arranged.
» The distribution of EHT voltages ap-
pears to be the same as for the VCR97
and, except for the order of socket pins.
its connections are much the same.

One or two further points ‘are worth
mentioning.

EHT CAPACITORS

The capacitors in the EHT supply
were not disposals types, although it is
possible you will be able to find some
which will be suitable. They were sup-
pligd to us from Ducon, who assured
us they could be supplied from stock as
required.

It may be, therefore, that you will
need to order them from vyour radio
store.

In the circuit diagram on page 56 ot
the September issue the capacitor value
in the coupling leads to pins 3 and 8 of
the 5BP1 from the frame oscillator were
shown as .22 mfds.

This was a slip on our part, for this
capacitor was composed of two .22 mfds
1,000 volt working types in series. Its
value therefore should read .11 mfd.

Although it is preferable to keep this
value as high as possible, several readers
have used as low as .02 mfd at this point,
so that if you have difficulty jn making
up the full value by all means try a
smaller capacitor.

As will be mentioned in the article on
the 21-inch receiver, we have found an
improvement by increasing the value of
the capacitor which couples into grid 1
of the 6SL7 synch separator to .01
mfds.

A discussion of this point will be
found in the article referred to.

Apart from these small points there
do not appear to be any other changes
needed to the circuit as originally drawn.

RESISTANCE WIRE
CHARACTERISTICS

The wide variety of resistance wires
used in the radio and electrical
industries tends to be somewhat confus-
ing and the beginner is often in doubt
as to which type should be used for a
particular application. In particular, we
are often asked whether the resistance
wire used for heating elements may be
used for winding shunts and similar preci-
sion resistors, mainly because such ele-
ments form a cheap and easy source of
supply in small quantities.

The types usually used for heating ele-
ments are Nichrome and Kanthal wire,
both having similar characteristics. and
which include a relatively poor tempera-
ture co-efficient and marked aversion to

Radio, Television & Hcobbies

being soldered, though this latter func-
tion can be performed if care is taken.
[t is obviously useless for precision re-
sistors, though it was used at one time
for cheap wire wound resistors. These
invariably gave trouble at the soldered
joints.

For precision resistors Eureka, Con-
stantan, Advance and Manganin are
usually used. The first three are virtu-

ally identical, while all four have ex-
cellent temparature co-efficients and are
easy to solder. Manganin is normally
avaijlable in both wire and strip form,
the latter being used for making heavy
duty precision meter shunts.
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FERRIS TV RECEIVER
OPERATES FROM AC
AND BATTERIES

Yery good results were obtained
on a Ferris Challenger TV re-
ceiver which has been sent to us
for test. It is unique in that
power supplies are available for
both AC and battery operation.

EACH power supply is contained in a

separate metal box, and it is only-

necessary to plug the appropriate lead
into the rear of the receiver to change
from one to the other.

Results are approximately the same
with either supply.

This facility nakes the set useful for
boating enthusiasts. ~ for instance, who
would like to take their TV programs
with them when tripping in the general
vicinity of TV coverage area. To our
knowledge it is the only receiver which
has this facility.

FIRST METAL CABINET

The Challenger was also the first
metal-cabinet model on the market. Tt
is finished in an attractive two-tone
colour scheme with gold trimmings, and
allows the full surface of the picture
tube to be viewed. The tube is a 17in
type.

Controls are grouped at the top of the
cabinet and can easily be operated in =
standing position,

Used in its AC version 16 valves,are '

employed apart from the picture tube.

We took the opportunity to include it
among luggage for a weekend trip into
the country, so that -we could operate it
about 200 miles air line from Sydney.

Using a 3-element beam aerial cut for
ABN, and about 25ft high in a reason-
ably elevated site, we were able to re-
ceive quite recognisable pictures despite
a background of “snow”; good enough to
read distinctly four lines of smallish type
across the screen.

Naturally much fading was in evi-
dence, and the test was valuable mainly
to illustrate the set’s performance in poor
conditions.

EXCELLENT SYNCH.

More remarkable was the fact 'that
both frame and line circuits locked quite
definitely on the synch pulses even before
there was any picture visible on the
screen.

This easy and positive synchronising
is a very valuable asset.

In the city, picture quality was all that
could be desired, resolving the best test
patterns virtually to the 400 mark.

The sound quality is adequate tor
general use. although not quite as im-
pressive as one would naturally expect
from a more substantial. speaker and
cabinet.

TRADE REVIEWS AND RELEASI

The Ferris receiver with the AC power unit. A second unit for battery operation

is orovided. It is known as the Challenger Portable.

TELEQUIPMENT

-

720 0SCILLOSCOPE

A new oscilliscope, the Model 720 from Telequipment Ltd.. London,
was recently made available to us for review.

OR sheer ease of control, the 720

takes a lot of beuating.

Principal features are a calibrated ver
tical amplifier enabling quite accurate
measurements, a calibrated time base for
measuring rise times, frequencies. etc.
and rock-steady synchronising.  This
makes the instrument particularly valu-
able for developmental work.

The time base is normally triggered
from the vertical amplifier with a choice
of positive or negative slopes. The level
of the trigger point on the incoming
signal can be varied by a panel control.
an extremely valuable facility in the case
of the complex signals encountered in
television. or an automatic trigger posi-
tion is available in which the time basc
will follow almost any repetitive signal
with a fundamental frequency between
about 50 ¢/s and 2 Mc/s. This feature
holds even when the signal has a low
amplitude on the screen. .

The frequency response of the ver
tical amplifier is less than 3 db down
at 6 Mc/s and the curve slopes off slowly
thereafter minimising overshoot. At
the low frequency end, response can be
judged by the fact that tilt is less than
3 per cent for a 50 ¢/s square wave

A |-volt peak-to-peak signal with an
accuracy of plus or minus 2 per cent
can be fed into the vertical amplifier
via a switch -controlled from the panel.
Overall accuracy of measurement is of
the order of 5 per cent. There is a
beam bright-up facility to improve
presentation of fast transients. An in-
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built frequency standard is available at a
turn of a panel switch, The time base
can be accurately calibrated and can be
expanded up to 10 times. A warning
light indicates when an uncalibrated de-
aree of expansion is being used.

Overall. the 720 is an excellent instru-
ment and a pleasure to use. At £ 167 it
is excellent value.

The instrument reviewed was supplied
by the distributors, Jacoby, Mitchell and
Co,. P/L. 477 Kent Street. Sydney.

The 720 Oscilloscope.
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before purchasing your radio see our—

ALL CHASSIS
GUARANTEED FOR
A PERIOD OF
SIX MONTHS

NEW SEVEN-VALVE HI-FI CHASSIS

This new compact dual wave seven valve chassis uses
the same tuner circuit as our 9 valve unit with the Mul-
fard tone-control circuit giving separate bass and treble

controls. Push-pull output using two of the new 6BMS
dual purpose output valves and heavy duty M.S.P

speaker. " £31/15/-

Also available with Magpavox 12W.R. Hi-Fi speake:
and Ferguson output transformer at £4/15/ extra.

F.O.R. PACKING 14/- EXTRA

Seo

NEW :

!Jll;a modern circuil using mine high gain valves mcluding “magic eve’ (oning
indicalor.  Permatuned iron cored coils and infermediates giving excellent infer-
stale receplion and a short wave range of 12000 miles Al valves used are
ihe new Mullard nine -gin inpival series

NEW :

Fone coutraol and avdio stages ncorporafing the Mulivrg 5/ 10 amplifier arcon
with separate hass and treble controls giving - or — 15db. bhoost or cut
at 50 cveles L.F. ana 10,000 cycies H.K., combined with push-pull ontput with
inverse feed-hack gives you really high fidelity reproduction from vomr radio
or tavowurite  recordings

NEW :

Oual speaker combination using a neavy guly wooler 112in M.S.F. Jensen AUS4
ipecial with matching 6in tweeter and cross-over network giving a frequency
response of 46 (o 13,000 cyeles. Speakers are mounted coaxially making ond
one 1lin mounting hole necessary.

If requnired the new Magnavox high fidelity twin coned speaker can be supplied

NEW :

Large calibrated edge-lit diai i plale gilass Uln x 7in) with main stanons o
each Staié in prominent iype. Dial litled with counterweight drive giving smooth
tuning. Indicator tighis are fitted showing which band is in operation, Dim
can be supplied in cream, black or brown with maiching knobs and escuicheon to
suit conlemporary blond or walnui finished cabinets.

NEW . .

sensitise  ‘magic eve” wming ihdicaior (EVB0) maKing wning §imple and pos
tive even on inlersiale, overseas and couniry siations,

All chassis are wired for e hiting of am F.¥Mi. fmmer or aape recorder, specta
plog being provided on hack of chassis. also pick-up {lerminals and ouller to)

ramo motor. . . .
‘l"ower switeh is fifted (0 solume control, cadiograa swilch combined wilh wawve

change switch. Audio end of sel cap he oused with I'V receiver if required
A NINE VALVE HIGH-FIDELITY
RADIOGRAM CHASSIS
Nine and ten valve chassis in- .
corporate the Mullard 5-10
AMPLIFIER CIRCUIT Frequency ,15/0
response 40-13,000 cycles. Max
output 10 watts, F.O.R
A NEW 10 VALVE DUAL’' WAVE
RADIOGRAM CHASSIS
WITH BASS AND IREBLE
BOOST
I'he sdeal cbassis for (hose difficult ioca.
tions where recéption is doubttul,  Speci-
Kcations as aine valve anit, hut with the £44/1 5/"
addition of high gain tuned R.F. siage giv-
F.O.R

ing greater sensitivity and selectivity on
poth hroadcast and short wave bands.

Write for full specifications |

ALL 4 SPEED RECORD CHANGERS AND PLAYERS STOCKED.

Classiec Radio

245 PARRAMATTA ROAD HABERFIELD, N.SW. PHONE UA2145
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OSCILLOSCOPE

Here is an instrument tht is the lowest priced in its class and has all the essential

features required for TV servicing.

Sin cathode ray tube . . push pull horizontal and vertical
amps. . . . provision for low capacitance probe . . . black
anodised front panel . . 11 valves in all.

VERTICAL AMP.

Freq. response: | cycle to 3.4 mcs. (—3db). Gain control
freq. compensated stepped attenuator calibrated in 12 steps
from 500mV to 1000V Vollage measurement accuracy plus-
minus 10 per cent.

HORIZONTAL AMP.

Freq. response 20 cycles to 100 Kes. Gain control: continuous-
ly variable.

TIME BASE '

10 cveles to 100Kes. in four ranges. Fly-back is suppressed.

SYNCHREONISATION

Positive or negative.
Internal or external.

Beam modulation switch for observing time interval between points on signal being observed.
PRICE £67/10/. Plus sales tax (tax, £7/10/ where applicable). LOW CAPACITANCE PROBE available.

Steneaphon—

A compact 11-Valve
High-grade R adio-
gram in two chassis
featuring a variable
bandwidih Tuner
multi-input  preampli-
fier and Tone Con-
trol in one unit and
a 10 Watt Ulira-linear
Amplifier. {deally
suited for use with
Hivheerade  Pick-ups
and Speakers.

LIVING
SOUND

SUMMARY OF PERFORMANCE

TUNER: Broadcasi Band., ¢ posinion Bandwidth, whistle filtes
EMR0 Tuning Indicator. attractive Dial

PRE-AMPLIFIER: Microphone thput sensitivity 1.5 my
Pick-up input I RHigh sensitivity, Sm\
2. Low sensitivity S0mv
Tape or IV input sensitivity 100mv

All inputs controlled by one 6-position tunctional swiich. Power
switch an Volume Control

TONL CONTROL: Separate Bass und 1reble Controls giving 20dr
boost to 18db cut for both controls,
R.[LA.A. Equalisation for L. and E.M.l1. Equalisation for

7R records R

Classice

QUALITY never

AMPLIFEER: 10 Wat Ultra-linear with Ferguson O.P. 301 Ow

put transformer 6BQS outpntl valves
Frequency response 30-20,600 cycles -+ or — 0.5ddb
Harmonic distortion better than 0.1 per cent.

. Output ifmpedance 15 ohms or as required.

before at
this PRICE

A
Radio

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145
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You can build this 2l-inch television set in your home. The 2IALP4-A picture

tube is mounted on the same chassis

as used for the |7-inch receiver, the

design being practically the same except for the contents of the EHT cage.
Controls are Brightness and Yolume on the left, Line Hold, Frame Hold and
Contrast in the centre, with Channel and Fine Tune on° the right.

B

hand, we'd doubtless have run them off
the adea, for obvious reasons.

The construction of elaborate tele-
vision receivers must be regarded primar-
ily as a hobby and an exercise for those
who have already acquired some back-
ground in radio work and sufficient re-
sources, if need' be, to get out of pos-
sible trouble. Most constructors to date
have, in fact, been in this category and
the project has been of immense prac-
tical value, as well as being a medium of
entertainment thereafter.

17 OR 21-INCH?

Seeing this present article, many read-
ers will inevitably be faced with the
guestion of which set to build — the
[ 7in described last May, or this new 21in
version. Perhaps some who have already
built the first will feel tempted to dis-
pose of it and have a go at the new one.

The question of screen size is basically
the same as faces the person who ‘wants
to buy a commercial set. It involves con-
sideration of the viewing room, the space
available, the number of people who
want to watch the program, eyesight and
personal preference.

If only three or four people are in-
volved and the viewing distance from
eye to screen is around 8 or 9 feet, pre-
ference might easily be for the smaller
screen. Pictures tend to look sharper,
close-up, with less obvious line structure,
while the smaller cabinet may also be an
advantage.

With a bigger room and audience, the
larger picture will almost certainly be
preferred, simply because it is larger. A
21lin screen does not contain or present
any more detail than a 17in but it does

uilding a 21-inch TV Set

Here's the article which many readers have been waiting for — full constructional details of

a homebuilt 2l-inch television

receiver.

Based on our already popular 17-inch design,

this new set can be built with only marginal increase in cost and effort. It is our most am-
' bitious project yet — and the most rewarding!

HEN we set out, last May, to de-

scribe the 17in version, we led off
with a rather lengthy preamble about the
story of our own efforts, the parts
position, mechanical problems, our
reasons for the choice of particular com-
ponents and circuitry, ideas of who
should and should not atfempt such a
project and so on.

ACCEPTED FACT

Now, seven months later, it is no long-
er necessary to explain or to speculate
about such matters.

Backed up since by our 5in designs,
home construction of television sets has
taken on in a big way in the areas served
by TV. It has become an essential part
of our interest and activities and the de-
scription of a 21in receiver is a natural
step..

We could scarcely tackle it earlier,
both by reason of other commitments
and the fact that the necessary compon-
ents and tubes were not available. The
position has now improved and readers

should have a good chance of getting
cverything together without too many
hpldups. ’ :

In fact, one of the gratifying aspects
has been the willingness of manufactur-
ers and supply houses to help the home
constructor, even though sorely pressed
by the big-set makers.

What is no less important to us, read-
ers have shown their capacity to build
television sets and get them going. In
fact, we've been rather staggered by
several reports of success from readers
who have had no previous experience in
set construction at all.

Had they asked our advice before-

by ”é'l)l'[ / e
Williams

allow the picture to be viewed in com-
“fort from a greater distance.

In general, people \;.rith failing sight
will always prefer the larger picture,

As far as actual construction is con-
cerned, a 2lin receiver is rather more
costly than a 17in, though the difference
is not enormous. The tube itself costs
a few pounds more, there are a few
extra- components and the cabinet work
is larger and more expensive.

. The extra bulk and weight of the tube
calls for more care in mounting and
‘handling but the difference between the
two sets is only one of degree. It's a
matter of making up your mind which
set you want, assessing the cost and then
going to it.”

The basic chassis is the same for both
receivers, the only radical difference be-
ing the picture tube, deflection yoke and
the contents of the EHT cage.

First glance at the circoit might
suggest that we have made drastic
changes but such is not the case. We -
have merély included, for illustra-
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REAR VIEW OF THE COMPLETED 21-INCH TV SET

IF STRIP

21ALP4A PICTURE TUBE

.CENTERING
MAGHET

- HEIGHT
CLINEARITY

This rear view ui the chassis shows the picture tube .nounting and the position of most of the major components, The tube could
alternatively be swung in the cabinet as was done in the !7-inch receiver. When this picture was taken, the fitting to hold

the yoke against the

tion, component. assemblies which

were suggested as alternatives in the

17in receiver.

For example, we showed a home-built
pentode tuner in the original design, with
an appended . note that a home-built

cascode tuner could be substituted or, if

preferred, a commercial tuner.

In this set, we have simply reversed
the order; we have installed a commer-
cial tuner and suggested that a home
built tuner could be substituted, if -de-
sired. .

The same applies for the IF amplifier
In the original receiver, we used a “Q
Plus” prefabricated Mark 1 IF strip, with
an appended note that a Mark IL strip
could be substituted, or a home-built ver-

tube neck was not in

sion of either, or any other IF strip “giv-
ing the requisite gain and bandpass char-
acteristics.”

Many readers did vse the prefabricated
strip but probably just as many bought
the necessary components and built up
their own, as in the August issue, last
Quite a few, however, have expressed in
terest in the very inexpensjve design us-

~ing ex-disposals 6AC7s and adopted for
our 3in receivers. This interest has natur-
ally quickened in the light of the further
details published last month,

Though using “home-brewed” coils
and obsolescent valve types. this IF strip
is capable of excellent results and makes
possible an immediate saving in total
cost. As far as the picture and sound

position.

15 concerned, there is virtually no differ-
ence,

To emphasise the -point, we included
just such a strip in the receiver, as photo-
eraphed, and in the circuit. If you pre-
fer to use a prefabricated sirip or one
with modern valves and unit coils, it is
simply a matter of substituting it for the
strip shown.  External connections re-
main the same for both.

Audio system, video amplifier, synch.
separator and power supply are un-
altered.

In the frame circuit, the sole change
is the substitution of a 6CM7 for the
12BH7 double triode. The original cir-
cuit had been slanted to take care’ of
2lin requirements and the 12BH7 wolld

Radio, Television & Hobbies November,
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CIRCUIT DIAGRAM. OF 21-INCH TV RECEINER WITH ALL

L]
TUNER AND LF. STRIP ) Qﬁ‘jv@i‘@
Il desired, the commercial tuner shown below can be replaced £ ¥ 8 |
by a home-constructed pentode tuner (see Fetruary 1957 isste) of 4
a I'lo'lj'_nhe-r:]agsh;ng;leuhn:::scqr.rei I[unslr [s[.ce hﬂugust 1957 iz3ue). ! \ L
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IMPORTANT VOLTAGES, AND WAVE FORMS
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High Quality
Sound
Reproduction

% Design for a 20 Watt High Quality
Amplifier and Pre-Amplifier
This informative and practical booklet con-

. . . . Mod FM. T Unit
tains full Constructional Details of these Ampli- % HModern aner Znt

fiers and associated units. Fully illustrated with - % The Internationally Popular Mullard
photographs and point to point wiring dia- 5 Valve 10 Watt High Quality Amplifier
grams, it will be of interest to engineers, Improvements:” Revised Data:
technicians and audio enthusiasts alike. Additiohal Information
Compiled by Developmental Engin- % Two Pre-Amplifier Designs for
eers of the Mullard Laboratories Price: " the 5-10 Amplifier
in England, this publication is
issued in Australia by the Mullard 5,9
Technical Service Department. :

(6/3 Post Paid)

MULLARD-AUSTRALIA PTY, LTD., 35-43 CLARENCE ST., SYDNEY, BX2006. 592 BOURKE ST, MELBOURNE, MU23646,
ASSOCIATED WITH MULLARD LIMITED, LONDON, MULLARD OVERSEAS LIMITED
DISTRIBUTORS: N.S.W.: Bloch & Gerber Ltd., 46 York Street, Sydney, Martin de Laumy, Sydney, Martin de Launay, Newcastle, VIC, & TAS.: Howard

Elsenrical Radio Co., Vere Street, Richmond, Yicteria. @'LD.: B. Martin Pty. Lid., 35 Charlotte Street, Brisbene. S.A.: Muliard-Australia Pey. Led,,
. 18 Chesser Street, Adelaide, W.A.: Sandevers Ltd,, Hay Strees, Porth. MZTA

" Page Fifty-sight . . Radio, Tslavision & Hobbiss, November, 1957



CIRCUIT OF ALTERNATIVE PRE-FAB. IF STRIP
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This LF. strip, using modern miniature valves, can be substituted for the one shown in the full circuit diagram. It can be bought
as a complete prealigned unit or can be home constructed using commercial I.F. transformers. For full description, see the August

probably do the job, However; the
6CM7, with revised ratings and pin con-
nections is the recommended type and
has consequently been specified.

The line oscillator could be identical
with that shown for the 17in set but,
.again by way of illustration, we have
added a modification which uses one or
two extra parts but allows a potentio-
meter to serve as the Line Hold control,
instead of the core of the oscillator coil.
Either variant can be used with either
set, without much influence on the end
result.

The one essential difference is in the
line output and EHT circuitry, all con-
tained in the EHT cage. The chances
are that one could coax enough deflec-
tion from the original components to
swing a 2lin tube and yoke but not
necessarily without transgressing tube
peak ratings. The obvious course is to
use the valves and components recom-
mended for the job.

TUBE MOUNTING

One other point of note is the purely
mechanical one of mounting the tube.
The method adopted previously was to
hang the tube in the cabinet, and this
can still be done if you prefer it that
way. On this occasion, we show the
tube mounted on the chassis, using
materials and techniques that will em-
barrass nobody. They can be applied
equally well to a 17 or a 21in tube.

+  So much for the broad picture. Now
for the detail.

The easy way would be to refer back
to the 17-inch description for all the
basic constructional details except for
points of difference mentioned. Unfor-

|957 issue.

tunately, stocks of back numbers are so
depleted that many prospective builders
would be left in the lurch and we must
attempt, at least in outline, to cover the
whole construction.

The various photographs show the
general layout of the chassis, the posi-
tion of major components and the under-
neath wiring. '

As before, it is recommended that
you concentrate on getting the sound
section of the receiver into operation
first, solving any alignment or other
problems in so doing, then adding the
picture  circuits  progressively  and
checking as you go.

If you use a home-made tuner to the
published design, it should slip directly.
into the chassis cutout and can be held
in place by a bracket along one side
and a couple of screws and spacers on
the other.

Commercial tuners have to be treat
ed on their merits, some being smaller
and easier to mount than others. The
important points are to get the' control

shafts in the right position and to avoid
having valves or other items poking up
into the space where you may later want
to put the- picture tube. If this latter
has to be supported too high above the
chassis, it will be less secure and pos-
sibly require a cabinet of rather ungainly
dimensions.

The tuner pictured on the present
chassis is the Mullard type AT7580, for
1whh:h there is an exact Phillips equiva-
ent.

ALTERNATIVE POSITION

If mounted the right way up, the
valves would foul the picture tube and
we consequently adopted the alternative
procedure of mounting the tuner on its
side, with the valves pointing horizont-
ally inwards. -

The unit should preferably be
mounted with the spindles near the top
of the cutolit in the chassis and as far
forward as possible. To do this, some
modification is necessary both to the
chassis and to the tuner front bracker

w

A single B-tag strip
wired as shown, will
support most of the
components  fo do
with the audio sys
tem. Wiring for
most of the wnder
chassis is either iden-
tical with or follow:
closely that sug-
gested for the 17-
inch receiver.

2000
16

SPKR.V/C

Radio. Television & Hobbies,

November,
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Australia’s leading retailers of
Technical - Equipment
and other useful articles, have
many fine bargains for keen

ex-Govt,

buyers at

229 ELIZABETH

ST,

TRADING CO.

MELBOURNE ® Mail Orders 10 Box 5234, Elizabeth St. Post Office

\I()RSF BUZZER SEIS A'l BARGAIN
PRICE
(Mustrated right).
These sets are complete with headphone.
and are an outstanding bargain at the
VERY LOW PRICE:
ONLY 32/6 EACH
You should call and see these: or it
you send a mail order — Packing and
postage, 11/6.
BATTERIES, 1.5
Morse Buzzer scts.
Packing and postage.

CHOKES

15 H., 200 M.a.
PRICE: £2/10/-
Packing and postage. 3/6.

volt, suitable toy
Price: 3/6.

1/6.

GENEMOTORS

.
We can provide Genemotors

Suitable for 12-volt Radio Power
Supplies. Rating Input, 18 volt DC—
3.2 amps. output 450 volts DC—.060
amps. ’
PRICE 59/6
Packing and postage, 7/-; interstate,
10/6

® Branches also at Sydney:

96 Oxford St. (Mail Orders to Box
22, Oxford St. P.0.); Adelaide; 243
Rundle St. (Mail Orders to that ad-
dress). @

DURAL TUBING

We have this in many sizes. This’
strong metal alloy hollow tubing can

be used for many purposes, such as
tent poles, rails, and as an aid for
interior decoration. Details:
. Price
Diameter Gsauge per fout
s/ 8in. 16 173
7/8in. 16 1/9
lin. 18 2/.
1480, 20 1/-
7/ 8in., 20 1/6
9/16in. 22 1/-
14in. 16 9
£/16in. 16 1/-
3/8in. 16 A
7/16in. 16 1/«
i, 16 179
7/ 8in. 16 1/9
3/8in. 17 1/-
9/16in. 17 1/3
Y4in. 17 1/9
7/ 16in. 1 1/
7/8in. 18 1/3
7/16in. 1 /-
Yain, 18 v 1/6
5/ &in. 16 1/)
1in, 20 179

(No mafl order for Dural Tubing.

SPECIAL OFFERS HERE!

8$/6;
7/6.
Packing and postage, 2/-.

Telephone Relay Panel,
Crystal Set Cases,

5/-.  Phone Jacks, 1/-
o"ule Switches, 3/6; Three-
bank Magneto Switches, 7/6; 4-bank
Magneto Switches, 12/6, P.B. Keys,
3/6. Telephone Keys. complete with
plate and knob; DP., DT, 7/6 each.

Packing and postage, 1/-.
Jewellers” Screwdrivers, set of 5, 13/9
Watchmakers’ Eye-glasses, extra strong

10* magnification, 15/-.

Please call and select, .

Phone Plunq
and 2/6.

Are You Listening?

LOW IMPEDANGE
HEADPHONES

at a very low price —
ONLY 17/6
Packing and postage (all States) 3/6.

No. 3 Hand Microphones

Carbon. Who would be without these

at the

Price: only 12/6
Packing and postage, 3/6.

METAL RODS

Hundreds of lobs Can be Done with

these
Serew-in; useful for TV Masts, Tent
Poles, etc. 3ft. lengths, diam. Zin.

PRICE: 3/6 a section.
Freight forward rail.

GERMANIUM DIODES

Ideal for Crystal Sets.. 7/6
(Post Free)

HAVE WALKIE-TALKIES

SET No. 46. Set range, 2.5 10 7.5.
With  Microphone and Headphones,
but without Crystals.  However, the
Set can be Crystal-tuned.

PRICE £12/10/-
108. 2.5 to 3.5 Mecs.
Price: £9/10/-

Packing and delivery to raihead.

MINIATURE MIGRO
AMP METERS

Set

7/6.

1lin sq. Range. 0-100. £3/10/-,
Iiin. sq. Dial, 0-50, £5.
Packing and postage. 4/6; interstate.
6/-.

GOOD MIGRBSGOPES

Not a mere toy, this in-
strument gives 100, 200,
300 times magnification
Provides pleasure and
serious study to young
and old; tyro and tech
nician. '
PRICE 79/6

Packing and postage.
3/6: interstate. 4/6.

~® RADIO VALVES o

No need to pay high prices for re-

placements if vou see our laree. low-
priced lots.

SPECIAL PRICES FOR

. QUANTITIES.
1D8 . 8/11 6YO6 12/6
Qs ... /11 7A6 .. ,. §/-
1J6 7/6 TA8 . .. 5/-
2V3 L. 15, 7¢C5 .. .. 5/
2X2 .o 12/6 7C7T .. .. 5/-
3S4 .. .. 1276 TWT ., ., 5/-
6A6 .. .. I/6 807 .. 19/6
6A8 .. .. 12/6 8l1A .. ,. 19/6
6ACT7 L. 3/11 954 .. . 5/6
6AJ5 .. .. 12/6 955 .. .. 10/6
6C8% .. .. 7/6 705A .. .. 15/-
6F8 .. .. 12/6 12SR7 .. 7/11

{ 6H6 .. .. 3/11 1626 ., ., §/-

6J5 .. .. 12/6 1629 .. ., 7/6
6le .. .. 158/-  AVIil .. 5/.
617 .. .. 7/11 CV.66 15/.
6K7 .. 6/11 EL3N 11/6
6K8 .. .. 10/6 EF.50 3/6
61.7 .. .. 12/6 VR.G5A .. 2/6
6N7 .. .. 12/6 \\;léﬂ%o- .o 1(7);2
6SHT .. .. 1/6 -1
6517 12;6 VR.150 .. 15/-

e VCR.112 50/-
65L7 .. .. 12/6 34Pp] T YA
6U7 .. .. 6/9 3BPL and
6X5 9/6 shield, £5/10/-
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An underneath view of the chassis. Note the position ot the tuner a nd the Line Hold “potentiometer, which substitutes for the long
shaft controlling the blocking oscillator core. Component layoub on the panel at the rear of the chassis has been modified but, other-
wise, follows closely on the wiring of the 17-inch receiver.

and this can well be attended to as the
first job.

Grip the tuner front bracket mn a
vyce and trim it back to not more than
i-inch wide, just wide enough to ac-
commodate a new |-8th hole and a
whitworth nut. The new hole should
be drilled through the centre of the

bracket and the nut soldered in place -

to simplify handling.

The existing cut-out in the chassis for
the tuner should now be extended by a
rectangle measuring 24 x 3} inches and
located about 1 5-16in from the front
edge of the chassis. This cut-out pro
vides clearance for the valves in the
tuner and allows them to be withdrawn.
if required. - - :

Radio. Television & tobbies. November,

Do not make the cutoul larger
than necessary, or it will weaken
the chassis and remove metal which
may be needed later to support the
picture-tube brackets,

Having made the necessary amend-
ments to tuner and chassis, obtain three

4inch (approx.) spacers. with suitable
washers and lo~g bolts, drill holes in the
side of the chassis to correspond with
those in the tuner brackets and mount
in position.

Supply and bypass components for the
tuner can well be mounted on an 8-tag
SM28 strip located, in this case, nearly
in line with the edge of the original

cutout. Position it carefully so that the
end lug, when bent over. clears the
1957 )

Contrast control spindle.

When ultimately wired, this lug and
the earthed lug alongside it can well
be used as terminal points for the heater
wiring, which then jumpers across to
the rear of the tuner.

The next fug is a B-plus anchor point
and, from it, a 2500-ohm 5-watt resis-
tor bridges to the end lug nearest the
tuner. This latter is bypassed to earth
with an 8mfd., as specified in the cir-
cuit.

The next vacant lug near the tuner
terminates the AGC supply lead and is
bypassed with a .47mfd. 100V. capacitor.
This leaves two vacant ‘lugs to support
the 20 or 10 meg. resistors in the clamp
circuit, if used.
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A COMPLETE
RANGE

CRYSTAL MICROPHONES
FOR MICROPHONE INSERTS

EVERY PURPOSE

¢

DESK or HAND MICROPHONE, MIC3é

This Microphone is idea! for home recording and public address,
eic. Response unexcelled for its size and price. The performance
is not affected by vibration, shock or low frequency wind noise,
Omni-directional frequency response substantially flat from 30 to
7,000 c¢.p.s. Recommended lodd resistance not less than 1
megohm, dependent on low {requency response. Can be supplied
complete with switch and floor stand adapitor, as required, at a
small extra cost PRICE, £6/18/6.

TABLE or STAND MICROPHONE, MIC22

This omni-directional Microphone is robust in construction, with
a pleasing appearance Vibration, shock or low frequency wind
noise will not affect the performance. The low {requency cut-ofl
is dependent on the load resistance. The cut-off is given by the
equation, F = 80 divided by R, where F = ¢.p.s,, R = megohms
An adaptor (floor mounting) is availaide at low extra cost PRICE

£9/18/6. ‘

HIGH-QUALITY MICROPHONE, MIC1é

This Microphone incorporates the world-famous floating crystal
sound cell construction. [ fine performance is not affected by
vibration or shock. The fidelity is not impaired by low frequency
noise PRICE. £24/19/6.

LAPEL MICROPHONE, MIC28

Designed to give freedom of movement, this Microphone s small
and non-directional. Housed in a' soft, moulded-rubber case,
which gives protection against shock, it is provided with a pin
at the rear of the case for pinning to the lapel PRICE, £5/19/6

GENERAL PURPOSE, MIC35

The MIC35, is ideal for amateur transmitters, public address, etc
Housed in an attractive die-cast case, it features a high sensitivity
and substanially flat characteristics. Provided with a built-in shuni
resistance of 2 megohms, it will, when connected to the grid of
the input valve, give a substantially flat ftsponse from 50 to 5,000
cp.s PRICE, £2/15/.

HAND or DESK MICROPHONE, MIC33

This Microphone has been designed for the high quality public
address’ and home recording field. High sensitivity and flai
characteristics are obtained by a specially designed acoustic filter
Housed in an auractive plastic case with an unexcelled response
for its size and price. Unaffected by vibration, shock or low
frequency wind noise. Omni-directional frequency response
<ubstantially fldat from 30 10 7000 ¢.p.s PRICE, £6/18/6.

CRYSTAL MICROPHONE INSERTS %“

T'hese inserts are available in varying sizes, ranging trom as smali
as 18 in square to 1-4} in. round, with various thicknesses from
%2 in. 10 % i Suitable for every purpose, such as hearing aids,
public address, tape recording, amaleusr (ransmitters, etc., they
have responses tfrom 2,250 ¢.p.s to 3,500 c.p.s. at -5 db to -30 db.
Insert can be supplied with or without 10 meg resisior as
required.
MIC19/4 ano MIC32. £2/15/6; all others. £1/19/6,.

{MIC32 illustrated)
(MIC23 illustrated!

Sole Australion Agents:

' AMPLION .- PTY, LTD. e i e e oe

Victorion Distributors: DISTRIBUTORS CORPORATION, 403 Bourke Street, Melbourne.
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Following the tuner and mechanical
work necessary to fit it, the audio gnd
power supply system can well be wired
i,

The transformer, now available in sev-
eral brands, should be of the low radia-
tion type, designed for television receiv-
ers and having the ratings indicated on
the circuit.

The total current drain ot the new
receiver is somewhat higher than the
17in type, by reason of the greater de
mands by the deflection and EHT cir
cuits.

‘The actual figure will vary with com-
ponent values, signal input and contrast
setting but, whereas the current of the
17-inch receiver averaged about 250
milliamps, the 21-inch may run a few
milliamps over or under the nominal
transformer rating.

SAME TRANSFORMER

The figure is mentioned more or less
for the sake of the record. All indica-
tions are that current type 275-milliamp
transformers, as for the 17in receiver,
will handle the load without distress and
the unit pictured is one of these.

The same remarks apply for the filter
choke, -

In wiring the transformer, our sug
gested arrangement is to run the prim-
ary wires to lugs on the terminal panel
near the rear of the chassis, Other near-
by lugs are used to terminate the .in-
coming power cord, the relevant lugs be-
ing bridged across directly or by means
of the off-on switch, as indicated in the
panel diagram.

The off-on switch, by the way, is part
of the tandem Brightness-Volume poten-
tli:)nfqeler heing operated by the Volume
shaft, :

V\_/iring to the rectifier socket is
s}ralght-forward, but the heater connec-
tions warrant special comment. \

The total heater drain of a television
receiver -is considerable and, to meet it,
individual transformer manufacturers
use separate 6.3 volt windings, or paral-
lel windings with the ends enclosed in
a common sleeving or, yet again. @
centre-tapped 12.6 volt winding.

Rather than try to terminate the bulky
leads at a valve socket, the ends of the
wires should be cleaned and tinned and
terminated at a small tagstrip alongside
the transformer.

With a centre-tapped winding, the tap-
ping can be earthed and the two ends
taken to insulated tags. With separate
windings, one end of each can be earth-
ed and the other ends likewise taken to
separate tags. With a single parallel-
wound pair, earth one pair of ends and
take the other pair to an insulated lug.

HEATER LEADS

From this point we suggest that you
run twisted pairs across to the tuner
supply tagstrip, the IF supply tagstrip.
the sockets at the rear of the chassis
and the tag points supplying the cage.

Use different coloured wires in these
twisted pairs and earth the same side of
the heater winding at the ‘supplv tag
strip to each major section.

The use of a twisted pail may seem
rather superfluous at first glance but
duplication of the earth points does pro-
vide an insurance against any one of
them failing due to corrosion. Further-
more, by running separate active wires
to each major section, unnecessary volt.
age drop i$ avoided.

Radio, Television & Hobbies, November,

In the case of separate or centre-’
tapped windings, try to keep -the load
ing on each section about the same.

The filter choke, mounted against the
front underside of the chassis, must
have the low DC resistance and high
current rating, being rather low in in:
ductance as a result. For adequate fil
tering the 100mfd. electrolytics are es-
sential, these being mounted above
chassis, alongside the power transformer

Watch the polarity when wiring these
a red spot indicating the positive ter
minal lug.

or the secondary leads of the output

transformer. Connected the wrong way

around, the audio system will probably

squeal; the right way around should give

stable operation with reduced gain rela-

tive to the no-feedback condition.

With less than the total drain

on the power supply, the voltage
may be uncomfortably high and, for
initial tests, an odd heavy-duty re-
sistor of 300 to 400 ohms can well
be connected between the {trans-
former HT s<econdarv mid-tap and
chassis.

10 -
oFF-oN £}
SWITCH

500V 7\ WPING

PINY

This diagram shows the suggested arrangemeni of components on the panel at the

vear of the chassis, The B-plus boost filter components were in the EHT cage, when

the photographs were taken but could more logically be placed in the position shown
dotted.

Having completed the power supply
the audio system, involving a single
6BMS8 triode pentode, can logically be
wired in next. The exact disposition of
the pins in respect to the mounting holes
will vary with the type of socket, but
the space between pins 1 and 9 should
be located toward the side or front cor
ner of the chassis.

The layout and circuit assume the
ase of an ordinary manufacturer’s type
speaKer output transformer, which will
normally have a secondary to match a
2-ohm voice coil. This will cater for
any likely speaker, from a 6in to one
of the light-duty 12in wide-range types.

If you have more expansive ideas
about speaker systems. which incident-
ally could be open to question for or-
dinary TV usage, it may be necessary
to mount a larger output transformer

N Ve Ve Vo VI i Van Vo Ve Ve VY

Original Phoetos
Original, unlabelled glossy photo-
graphs of both the 17-inch and the
21-inch receivers are available through
query service at the following prices:
8 x 6 inches
10x8 inches . se oo oo oo o« 7/-
12x 10 inches vv oo oo .. o2 «. 8/9

(AN N N W P, WP, WV, W, P e e

vs es ae se ss oo o5 Bf-

elsewhere. Keep the speaker well away
from the picture tube and recast values
in the feedback network.

Most of the wiring components to do
with the audio system can be anchored
between the socket pins and a single
SM28 8-tag strip mounted in line with
the edge of the filter choke. The small
accompanying diagram shows the sug
gested connegtions to the strip

When completed, the audic system
and power supply can well be tested,
using any available source of signal in-
put. The feedback will need to be
pbased. by switching either the primary

1957

With the audio system and power
supply completed and in operation, the
next logical step is to wire in the IF
channel. Here some explanation is called
for.

In the 17-inch receiver, we used a
“Q-Plus” Mark 1 prefabricated and pre-
aligned strip. The circuit for this strip
was incorporated as part and parcel of
the total design ‘

Subsequently, the manufacturer decid-
ed to make the individual coils and
transformers available for readers to
build their own strip. Many showed an
inclination to do so and, in the August
issue, we gave.complete assembly and
alignment data.

ALTERNATIVE CIRCUIT

The circuit only is reprinted herewith
tor the sake of reference and anyone
who is inclined to use this strip. either
prefabricated or home-constructed. should
have no difficulty in correlating it with the
rest of the 21-inch receiver circuit.

Note that a number of components
have to 'be added to the prefabricated
strip, as received, including the video
diode load and peaking components, a
0.47mf AGC bypass and the AGC clamp-
ing circuit, if required. )

While this design is stable and effi-
cient, it is possible to save several
peunds by building an IF strip -around
6ACT valves (bought ex-disposals) and
transformers wound to the data pub-
lished m our last issuc.

To emphasise that this is no stop-
gap” idea, we have shown the strip in
the main circuit and photographed in
the chassis. If properly built and aligned,
it is doubtful whether the user of the
set, operating the knobs and looking at
the picture, would know which strip
was in operation.

A point in favour of the 6AC7 strip,
over and above the matter of cost, Is
its relative ease of alignment with non-
specialised equipment. Needless to say
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NEW R.CS. PRE-ALIGNED TV IF's, COILS & STRIPS

DETAILS
Strip  congists of 5 video

2 sound lF's and | ratio detector
cad-

Part No. 554

Comb Yideo IF & Soundstrip

C o m b ination
Video—IF S(;Il:lld
'S,

minm (hassls, all holes punched.
Circult and detalls supplied.
set at correct frequencles.

£5/15/- plus tax

w

New Square can IF’s with
internal condensers.

Part

No.

112
113
114
115
101
102
103

104
108

106
110
107

108
111

08

First video 6AC7 ..

Fourth video 6AC7

on e.

Second video 6AC7 ,, ..
Third video SACT .

Tuner coupling .. .,
First video. 6BX6 .
Second ,, 6BX6 ..

Third * , 6BX6 ..
Fourth ,, BX6 ..

Fifth * 6BX6 ..

First C.T. Sound .
First Sound blfilar
Second Sound bifilar

16/ -
10 -
19/

A

10/ -
10;/-

. 10/

.o 107
. N0/

10/
10/6

. 1176

. 1176
Second Sound pri. and sec 11/6

Third Sound ratio detector 18/.
(Trade prices suhiecf to sales fax.)

R.CS. RADIO PTY. LTD.

Comb. Yideo IF & Soundstrip
Part No. 555

Rouno Can — no internal con-

deusers,

R C o m b :nation
Dh 14 LS Video—IF Sound
Strip  consists of 4 video 1F’s,
2 sound 1F’s and 1 ratio detector
mounttfed on  combination cad-
mium chassis. Holes punched tor
6ACT valves.

L£5/5/ plus tax

infernal,

”

Comb. Yideo IF & Soundstrip

Part No. 556

Sguare Can — mica condensers

Combinadon Video — ll<.
Strip _consists of 3 video 1F’s, 2

sound 1F’s and rdlio detector

Sound

cad-

mium chassis.
6AL7 valves,
H. Specifications.

£5/10/- plus tax

i

[§
Holes punched taor
Wound (o

R. and

—_—— -

———

INCREMENTAL TUNER

Part No. 553

Cadmium Brackei. al)
punched.

2.-Bank by 3-Position
with 6 Coils mounted.

Circuit.

£3/13/4 plus

Video Coupling Transformer.

Concentric Fine Tuner Conirol

hole:

Switep

tax

FOR UNIT WIRING AND TESTING SERVICE Phone 1Y 1744,
Coil Former }° square can

with two cores.

Part

No.

506  4-pin coll assembly R Y2
507 4-lug coil assembly inc. 2—

47pf 774

508 S.ug ratio assembly inc.

1—22pf and 1—47¢

Videc and RF choke, fila-

ment and filter chokes.

Part

Nu

408 Aer. Rk choke, C.1, 2un 3/4
409 2ah filament choke .. .. 3/4
410 15ah  video choke .. .. 3/4
4411 47uh  video choke .. .. 3/4
412 150ub video choke .. .. 3/4
413+ 3M0uh video choke .. 34
414 1V nolse filter, 2amp,

3/4
5 3ub damper diode choke 3/4

I'arl

4]6 4.3uh
amp
417 82uh

TV nolse lilter.

ratio

1 Yaamp.

418 10uh
419 22ul
420 27uh
421  33uhb
422 3%uh
423 S6uh
424 68uh
428 N2ubh
426 100uh
427  220uhb
428  270uh
429  390uh
430 470uh
431 '560uhb
432 680uh
433 820ub

431 1000uh .

video
video
video
video
video

r.f,
r.f.
r.f.
r.f.
rf.

video

choke.

choke
choke
choke
choke
choke

”
s
»
»
»
»
[
»

Filter chokes und trans-

formers.

1.5 amp

18/4
10/4
26/8
. 26/8
26/8

.20
.2

3
- 3/4 { Part No.
IC 55 power ftranstormers 6.3v 3 amp
- Y4 20/5
g;: 56 power trgnsformers 12v
34 20/5.
3/4 | 60 filter choke 100m.a. 30h .
3/4 166 filter choke 14h 60m.a.
r.f. choke /4 [80 2.5v 1.75 amp. 5 kv ins .
: 3/4 ] 61 4v 1 amp, 5k¥ ins. .
” 3/4 |62 6.3v .6 amp. 5 kv ins. .
» 3;: 63 frame ouwtput (rans. ¢BM$ 33/4
:: 374 | 220 EHT supply 3000y Osc.  cob)
w34 26/8.
” 3/4 [ 77 3b. 300m.a, .. ..
" » 4/- {78 1h, 300m.a.

”» 4/ | 53
» » 4/-

4 Coil dope m;d. Lore cealiug iuc-
R 3/

quer

(Trade price is_subject (o sales fax.)

oL~

NOISE SUPPRESSION

Part No. It Aeriat Fitter Kit

. l’rlu- 140,

Zz :;z..mp Il:ilne lgqlller 50/
. R 4amp Line Filter . ... 4T
651 FOREST RD., BEXLEY, N.S.W. LW3491-5385. 26 Yaamp Line Filter with condensers .. 53;»
SOLE FACTORY REPRESENTATIVE — VICTORIA 3% jamp Line Fitter with condensers . o
Distributors Corporation Pty, Litd. 27 2amp Line Filter with condensers . e er ee we own .: .l 68/
403 Rourke Street, Melbourne. MU3908. ' Ahove prices are Retail Prices and luclusive of Sales Tax.
The New LOUDSPEAKSRS
- Goodmans Trebax Tweeter £11/19/3
Goodmans Midax Unit £26/5/-
3 Speaker System
Wharfedale Supor 3in (Treble).
Wharfedale er 8FS (Middie).
u Wharfedale WI3/FS. (Bass) complete. £54/14/4
Wharfedale Super 8FS £13/-/3
iee Whariedale Super B8CS/AL. 113/12/4
Wharfedale WI2FS (Bass). £28/1/9
Wharfedale Super {2/FS/AL. £44/3/7
' Wharfedale WI0/CSB 10in full range. £25/5/6
° Rola Hi-Fi 12UX {Twin Cone) £28/19/5
. » Duode Barker 12C (45 cps.). £37/14/4
Duode Barker 12C (I8 cps). £42/16/2
Lorenz Electrostatic Tweeter LSH75 18/4
d Lorenz Electrostatic Tweeter LSHI00 £1/7/6
10 watt ultra-linear circuit AMPLIFIERS ‘
Armstrong A0 Mk, 1l and Control. £84/10/-
Leak TLIO and Tone Control : £74/11/-

using EL34s in push-pull

— more power.

Features:—

Audio Filter 6 position
4 Gramo
Bass and Treble controls

Equalizer switch 6 position

inputs

Sherwood A.R.U. abinels

Built to Goodman's specifications in
Maple and Walnut 2in ply with

curtain and side-lined.

274 x 204.

Power rating 10w. Peak 20w.

£84'10'-

COMPLETE

or purchase on eas, terms on

Less A.R.U. unit

With A.RR.U. fitted

Size 234 x

'£34/17/6

£28/10/-

NEW PRICE LIST

£24/10/- deposit and £1/8/- per Send a 5id stamp to cover postage of our
new 1957 Descriptive Price List, chock full

Hear the new Armstrong at our

amplasound co.

week.

demonstration centre.

buving now or planning for

of Hi-Fi information that will assist your

the future

PICK-UPS, TURNTABLES

PLAYERS

Leek dynamic P.U., LP diamond
h

ead.
M.B.H. Pick-up, 12in LP and 78

heads.
Goldring Mo
Ronette 6, |

Collaro Tran

del L6é Pick-up arm.
2in Turnover Pick-ups.
scription Pick-vp, 1é6in..

Collaro Transcription 2010 Players.

Collaro Tran

Hi-Fi Equipment ‘Cabinets, 2 door.
Cook N-A Beam distortion test record

scription Sapphire.

as described in August R. & H.

Cook Freque

ncy Test Record

STOP PRESS

£23/18/4

£22/18/10

£
 £20/18/-

£2/17/6
£ 2/3/-

A few CONNOISSEUR TRANSCRIPTION TURN-
TABLES have Just arrived. Synchronous motor
with 3 variable speeds Hurry! Price

£49/40/-.

Demonstration Centres: 35 Lewis St., Balgowlah
and 121 Forest Rd., Arncliffe.

City office only:

Telephone

126 Buckingham St., Sydney

XJ4193
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alignment is more significant to a pic-
ture displayed ou a 21-inch sereen than
on the tront end of a 3BPI.

ln wiring to the sirip, we deliberately
duplicated the method suggested for the
17-inch receiver, partly to facilitate pos-
sible interchange ot the 6AC7 strip with
the alternative type.

To this end, an SM.27 7-tag sttip was
mounted alongside the reai end of the
strip. A lead from the video detector
runy aeross to the reur tug on this strip
and thence 10 the grid ot the video am-
plifier.

From (his poiat a O.22M. resistor
can run to the adjacent lug and an O.1M.
to the lug beyond that. lhese two lugs
should be bypassed with smali .Olintd
capacitors to the earthed centre lug,
icads running away alongside the IF strip
to the AGC points supplying 1F strip
and tuner respectively.

F'he AGC hine for the 1F section need
not really come outside the strip at all
and. did not do so in the S-inch receiver.
However. the method of wiring sugges-
ted lends iiself to any modified system
of AGC, which. the coastructor may
chioose 1o add at a later date.

AGC CLAMP g

T'he clamp circuit for the tuner AGC
hus uwot besn specified with the 6ACT
sIrip, mulnly bccatls¢ 1L uses a german-
iuth diode and has pot a spare diode
section “going begging.” in any case,
- AGC -control in strong signal areas is
better without the tuner clamp and, even
in fringe areas, its role v 4 very minor
one. However, if you want a clamp
ciceuit, you can see how it is done in
the 17-inch design.

If a prefabricated IF strip is used, the
audio rake-off will be at the rear and the
rematming piank lugs on the 7-tag strip
can be used to support the 10K resistol
and .0013mid de-emphasis  capacitor.
From here a shielded leud would run
right around to the volume control.

With the 6ACT strip, the audio take-
ol pomt s at the tront and the 10K
resistor iy built o it. 1t s only a matter
of adding the 0015 bypuss and looping
a shielded lead across to a tagpoint and
thence 10 the volume control.

Supply leuds for the [F strip, mciud-
ing heater, HT and AGC, along with
the audio connection just mentioned,
can well terminate at a 3-tag SM25 strip
alongside the front of the IF strip Short
litiks their lovp across to the appropriate
points within the strip. The shielded
audio cable is best earthed at the volumne
control only.

TY SOUND

Having wired in the IF strip, and coup-
ledd i1 10 the audio system and the tuner.
the set should be cupable of receiving
the sound from TV stauons. If align-
ment facilities exist. this is 4 good time
to solve any relevant problems, because
the chassis Is much lighter and more
snanageable than it will be with the pic-
lure circuits and tube in position.

While the subject of alignment is a
vital one, it cannot possibly be discussed
further here and reference should be
made. if necessary, 10 the August or
October issues detailing the respective
IF stripy

Next ubvious step is 10 wire the video
amplifier stage, which s just alongside
the rear end of the IF strip.  The socket
should be mounted with the blank space
towards the IF strip or the rear corner

Radic Television & Hobbies November,

COMPONENT LAYOUT — EHT

This photgraph shows the I/ayoui of components in

the same metalwork as the

17-inch recegiver.

‘the EHT cage, which uses

The line output transformer is larger,

however and needs {o be re-positioned, along with other minor components, to
keep it away trom the %uter shield. The 6DQBA was removed from its socket for
’ the picture.

of the chassis, depending on whether i

happens 10 be a moulded or a wafer
lype. .
Heater, grid and suppressor wiring toi

the 12BY7 require no special comment.
I'he cathode, however, runs to ground
through a sound trup and then a 500-
ohm-*potentiometer. This last is mounted
on a bracker beneath the centre of the
chassis but its chassis connection should
be at the video amplifier socket.

To mauke up the sound trap you will
need @ miniature coil can and tormer
with variable iron slug The winding
consists of 64 turns of 22 B and S gauge
ename! wound about 3/8in from the
bortom of the former.

The prime purpose of this trup is to
produce degeneration and a loss of video
gain at the 5.5Mc¢ intercarrier beat, thus
minimising interference with the picture.
However, it is possible to derive signal
from this point to feed 1he sound IF
channel, and a tuned secondary is shown
dotted with this possibility in mind.

Several components to do with the
12BY7 plate circuit are mounted on un
8-tag SM28 strip mounted in fine with
the sound irap coil afd parallel with the
rear of the chassis. This strip is unfor-
tunately obscured in  the underneath
photograph by the 3,300 ohmi load resis-
tor mounted on it,

Holes are provided for it in the ready-
punched chassis although, frankly, we had

1957

10 re-locule some of these smaller holes
i the one we used 10 keep everything
square, [he strip should be mounted with
the 1eet towards tne 12BY7 socket 1o give
enough room for the components in be-
(weern.

The tag pount at the end nearest 1he
12BY7 provides the junction between
the 47uH choke uand the 3,300 ohm re-
sistor. A 22K resistor feeding the synch.
separatoy ufso attuches 1o this point.

OTHER LUGS

Ihe neat lug s “earthy” and the next
again provides u junction for the above-
mentioned 22K, the .33M and the 270ps
capacitor  for the synch. separalor.
fhiese last-mentioned components bridge
across (o the fitth lug. the .01 capacitor
coupling back 1w the fourth lug and
Ihc‘:‘li]Cc w the [2AU7 synch. separator
grid.
~The sixth lug is for B-plus, pro-
viding a feed and anchor point for the
3.3K plute resistor and the 22K screen
resistor.  Then follows another “earthy”
lug, the final one on this strip pro-
viding u junction between the 0.5mfd
video output coupling capacitor and the
I150uH peuking coil.

The U.47mfd voupling capacitor should
not be mounted against the chassis, which
would introduce unnecessary stray capaci-
tance. If the leads are cul fairly short,
it can be supported in-mid-air directly be-
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RADIOTRON

TELEVISION VALVE SERIES

TV VIDEO OUTPUT STAGE

The television receiver videc-output stage is required to amplify,
without compression, the output from the video detector to a level which is
sufficient to modulate fully the electron beam in the picture tube. The level
" required is normally in excess of 100 volts peak-to-peak. The frequency
spectrum of this signal, which includes both picture and synchronicing
information, can include components extending from 25 ¢/s to as high as
5 Mc/s.

To maintain the desired pass-band shape a low plate-load resistance is
used in association with peaking coils, The higher the circuit capacitance
(which consists of the output capacitance of the video amplifier valve, the
input capacitarice of the picture tube and stray capacitance) the lower must be
the load resistance and the more difficult is the practical achievement of
the desired gain bandwidth product.

To achieve the necessary gain and output with the Iow plate-load
resistance, a high transconductance valve capable of a relatively high plate
current swing is necessary.

A typical video-amplifier circuit is discussed in Radiotronics, Apri,
1957. A simplified circuit is shown below.

ﬁj‘f\*‘“r—j Serit:n p: eaking
- —rr——

To picture hube
cathode

RADIOTRON [12BY7
\

Shunt peaking
Input from ok

Video delector

Y

Ry

W

ARA

Wi—

Trap

Contrast

\ contral
_L W1 Synch bake.off

te synch. separator

The Radiotron 12BY7 is a 9 pin miniature valve designed specifically
te meet the requirements of the video output stage. lts transconductance
of 12,000 umhos enables adequate gain to be realised with low plate-load
resistances, and its large signal handling capacity ensures compression-free
amplification. The low output capacitance of this valve assists in keeping
the circuit capacitance to a minimum, thus facilitating the stage design. The
cenfre-tapped filament enables it to be used with both 6.3 and 12.6 volt
supplies,

tFor turther information on the 12BY7 and other Radiotron Television
Valves, consult the TV1 Booklet. Additional copies of this advertisement
are available free and post free on request,

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Rin

12BY7"

SOCKET CONNECTIONS

(bottom _ view;

1 — Cathode
2 — Grid No. 1
3 — Grid No. 3, Internal Shield

4 — Heater

5 — Heater

6 — Heater Centre-Tap
7 — Plate

8 — Grid No. 2

9 — Grid No. 3, Internal Shield .

AMALGAMATED WIRELESS VALVE CO. PTY LTD.

47 YORK ST., SYDNEY

t ¥e1e.87
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tween the 12BY7 plate pin and the lug
on the tagstrip.

All connections lo the base of the pic-
{ure tube terminate on a second SM28
8-tag strip, mounted at right angles to
the one just discussed. The connections
are in the same order as illustrated in the
June issue for the 17in receiver.

From the rear of the chassis, the con-
nections are as follows:

(1) Heater, active.

(2) Heater, earthed.

(3) Grid.

(4) Focus electrode.

(5) B-plus,

(6) Cathode, suporting one end of the

peaking choke and one end of the

_0.0M. return resistor.
(7) Earth.
(8) Other end of 0.1M. resistor men-

tioned above and
Brightness pot.

PICTURE TUBE

Leads to the picture tube pass up
through a grommetted hole and exteénd
about 12in to the socket, sufficient to
muke, easy connection with the base of
the picture tube. The leads can be twist-
ed loosely or enclosed in large diameter
spaghetti tubing — except for the fead to
the cathode. This should be no jonger
than necessary and kept well in the clear.

From the video amplifier, portion of
the signal is diverted to the 12AU7
synch, separator stage. The components
involved have already been mentioned
and merely require to be connected
across to the socket.

You will note that we have
changed the value of coupling capa-
citor to the synch. separator from
0022 to O1mfd. Indications are
that a longer time constant is desir-
able in this circuit and may correct
a tendency there has been in some
receivers for slight bending at the
top of the picture.

Most of the components to do with
the actual valve operation can be
grouped around the socket, bridging as
necessary to adjacent earth and B-phis
points. The socket should be mounted,
by the way, with the space belween pins
1 and 9 toward the IF strip.

TO OSCILLATORS

The differentiating and integrating
components feeding respectively to the
line and frame oscillators are terminated
on a seven-tag strip mountied to the Jeft
of the synch. separator socket, With one
exception wiring follows the practice in
the 17-inch receiver but is listed again
for reference.

The end lug, nearest the front of the
chassis (top of the picture) is the junction
point for the 82 and 12 pF capacitors
and from it a fead runs across to pin 4
of the 6SN7GTA socket. '

The next lug provides the junction for
the 22K and 10K resistors forming the
integrating network, the 10K bridging
to the adjacent lug. These two points

the lead to

are bypussed to earth by small .0l
capacitars.

From the end of the 10K resistor a
OImfd., capacitor bridges past  the

“earthy” centre lug of the tagstrip to lug
5. which thus becomes the termination
of one lead from the frame blocking
transformer, an 82K resistor and a

lead to the 0.47 M resistor in the frame-

hold circuit.

This latter resistor. by the way, is
mountetd on a separale three-tag siTip
near the frame hold control.

Radin, Televitian & tobhizs, November,

'ANOTHER

VIEW OF

EHT CAGE

AINEARITY - COIL P
CHLI

We removed the line output

transformer

and EHT socket to get this picture

of the wiring components. The B-plus boost filter components in the foreground

transferred to the
some

have since been

The free end of the 82K resistor just
mentianed joins to lug 6 on the seven-
tag strip, which thus becomes an anchor
point for the “grid” connection of the
frame blocking transformer. The colour
code for this transformer appears to
have been changed, by the way, and the
circuit has been endorsed with possible
alternatives.

Lug 7 forms an anchor point for the
3.3M resistor which is part of the frame
linearity adjustment. This resistor was
shown as 2.2M in the previous circuit.
but experience has shown that the higher
value 1s preferable in most cases.

For the frame oscillator-output stage
use a good quality moulded socket fitted
with a shield for the valve itself. Mount
the socket with pins 1 and 9 toward the
{F strip and avoid careless use of flux
when wiring.  Note that this socket is
isolated from the line circuits by a small
shield partition, evident in the photo-
gruph,

Moaost of the components to do with
the frame ascillator. and ouipur sections
are mounted on the panel near the rear
of the chassis, This has been rearranged
considerably in respect to the 17-inch
recciver and the accompanying layout
sketch should be helpful.

As mentioned earlier, this panel also
provides terminal poinis for the power
transformer  primary  winding,  supply

1957

main chassis,

which relieves congestion to

extent.

wiring to and from the EHT cage, con-
nections to the safety link in the yoke
and the B-plus boost filter components,

LINE OSCILLATOR

The last major section of the under-
chassis wiring is the line oscillator and
control valve, 6SN7GTA.  This requires
an octal socket. mounted with the key-
way towards the front of the chassis.

The blocking oscillator coil associated
with it is mounted in the same bracket
which carries the Contrast and Frame
Hold potentiometers,

In the 17-inch receiver an extension
spindle operating on the core of this
coil serves as the Frame Hold control.
This same idea is used in several com-
mercial receivers but, by making slight
changes in the circuit constants, we huave
rearranged things to allow a potentio-
meter at the front of the chassis to serve
the same purpose, thus avoiding a mech-
anical  difficulty, :

The sine wave coil occupies its orig-
inal position, mounting vertically bencath
the chassis,

Lack of. spiace does nat permit con-
nection details to be given here for these
wo coils or for other deflection com-

ponents used in the EHT cage. The in-
formation is given.. however, in the

booklet available from
Wireless Valve Co.

Radiotron TV]
the Amaleamatéd
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CHOKE RH1/275 _
Dimensions:

'3&;: x 2&1: x

RH1/275 TV CHOKE

Used in fhis month's
“Radio Television & Hobbies"

1" TV
RECEIVER

specify—

Nutwnul

I’OWEII

TRAHSFOI!MER

RH275/295

for these 8 reasons—

2" coil width

3

Specify
National

for the same Receivers
Rating—275mA.

Retail Price 42/3

. Now

® Inductance—1 Henry. ® Current
® Fitted with easy mount clamps.

Contact your usual supplier for full details . .
AUSTRALIAM AND OVERSEAS AGENTS.

* W, J. McLELLAN & GO, PTY. LTD.

126 Sussex St., Sydney. BX1131 (50 yards nth. of King St.)
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TRANSFORMER RH275/295

240¢

210V,

com

Dimensions (upright mounting)
4%in x 3%in, chassis height 4%in.
I P
G
1
e egsv.| o
1 & CT. 275."I
] = 295y.) ™
] 12,6
IS, o @
I < 4.5A
; R
(€~ svan
)
]
w!
' -

00 N oNunh W N

PRODUCTION FACILITIES

NATIONAL is the largest T.V.
transformer manufacturer in the
Commonwealth with o modern,
mass production factory capuble
of supplying the full require-
ments of T.V. Quality econtrols
ensure uniformity of production

each particular line,
NATIONAL’S experienc and
specialised  developmen bene-

fit Manufacturers.

TECHNICAL FEATURES

Designed to operate ot low flux

density thus red interference
in picture tube.
Electrostatic shield between

primary and secondary minimise
line pick-up.

Fitted with copper strapping to
reduce external field.
"Rolled-edge” holes in
prevent chafing of leads.
Unique lead-anchoring inside the
core prevenfs leads being pulled
out.

. Air-cooled scientifically, Louvres
and vents in the cover provide
maximum ecooling.

Low temperature rise reduces the
ambient of the T.Y. receiver
chasis.

RETAIL PRICE 206/9

cover
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Pty. Ttd. (3/6 posted) at 47 York St
Sydney. Alternatively, data sheets can
be obtained from Manufacturers Special
Products, at the same address.

In wiring the stage, the 270pF grud
capacitor swings between the valve sock-
et and the blocking oscillator coil, while
the 68K resistor mounts directly on the
coil, between the appropriate terminals.
The .0imfd, which should ideally be of
2 low tolerance type, likéwise mounts
directly across the terminals of the sine
wave coil,

WIRING COMPONENTS

All  other wiring
mounted on the resistor pane! supported
alongside the 6SN7GTA and 5AS4 sock-
ets. For the sake of identification, the
two lugs at the end nearest the 6SN7
socket can be numbered “1”, progressing
through 2, 3, 4, 5, etc. towards the other
end.

The capacitor between the number 1|
lugs is the I12pF mica which feeds the
line output pulse from the output trans-
former back to the plate of the synch.
separator. The line carrying this pulse
runs from the grommeted hole leading
to the cage, straight to the capacitor
and thence across to pin 6 of the 12AU7
socket,

The line oscillaror grid resistor mounts
between the number 2 lugs, the one
nearest the valve socket connecting di-
rectly to pin L.

Between the number 3 lugs 1s the
.33M input grid resistor, with the end
nearer the socket bridged to pin 4. The
other ‘end connects to the .05 (or .047)
capacitor, running across to lug 4 near-
er the socket and thence 1o the walve
cathode piun 6.

, Irom this point, an 82K bridges to
lug 4 furthest from the socket, the .82M

resistor shown in the circuit mounting

between the adjacent lugs 3 and 4.

A .33M resistor mounts between the
number 5 lugs, the one nearest the sock-
et being carthed. From this latter
earthed jug, o .02mid. capacitor bridges
to the ddjacent lug 4.

OTHER LUGS

An 0.3 (or 1.47) capucitor is supported
across the number 6 lugs, a 3900 ohm
resistor running [rom one ol these lugs
buck to the earthed uwumber 4 lug, al-
ready mentioned.

I'he number 7 lugs and number 8 lugs
carry  respectively an 82pk. capacitor
and 68K resistor, the 0.J5M resistor and
15pF shunt capacitor in.the pulse teed-
back network bridging between them.

Wiring (his panel is a rather tricky
business and we suggest that it should
be sketched out beforehand and the posi-
© tions of components and Jeads worked
out in relation to the circuit. 1t can
then be wired up with a minimum
chance of error.

I'his panel, by the wuay, like the panel
carrying the frame components, can be
supported about an inch from the chassis
(14 in the oviginal) on spuacers' or
long bolts.

Purpose ot the line oscillator 1s to
supply u drive voltage, Tocked with trans-
mitter line frequency. to the line output
stage.

The drive voltage is developed
principally across a .00Imfd. -capaci-
tor ronning to line ontput valve cath-
ode. This is both timing capacitor and
a bypass and the line oscillator cirenit
will not work reliably without it. To

Radio, “Telsvition & Hobbies Novemher,

components  are

test the line oscillator, without the
cage in position, it is essential to by-
pass to earth temporarily the junction
of the 68K resistor and the sine wave
coil.

As indicated in the circuit diagram,
all components to do with the line out-
put stage and EHT supply are housed
in the metal EHT cage above the chassis.
This is dictated partly by mechanical
necessity, partly for reasons of safety
and partly to conline the energy asso
ciated with the line deflection circuits.

All components are assembled on to
u base-plate measuring approx, 6 x 5
inches, with a half-inch flange upturned
to support the top cover, This latier
is a tight push-fit but is intended to be
held in place by four self-tapping screws.

The line oul}ﬁlt transformer and width
coil for 21t-inch deflection are larger than
for 17-inch but can still be housed in the
same metal box, provided a few sligh&
amendments are made.

Firstly, the angle bracket on the line
output transformer, on the side remote
from the terminal fugs, should be re-
duced to Z-inch wide, just enough to
drill a new mounting hole for an 1/8th
inch bolt.

As before, a couple of pillars will be
needed to support the skirted EHT rec-
tifier socket about 5/8-inch above the
base-plate. However, do not mount it
immediately in the existing holes but
elongate the holes, if necessary, to bring
the socket right over to the side of the
cage.

LINE TRANSFORMER

The line output transformer should
now be slipped in alongside it, with the
EHT coil fitting into the existing cut-
out in the bakelite flange. Actually, this
cutout can be enlarged somewhat and
extended into the wvertical portion to
allow the EHT coil to come as close as
possible to the EHT rectifier and as far
as possible from the side of the cage.

At the same time, the coil supporting
bracket should be kept hard against the
end of the base-plate, so as to leave as
much room as possible for the width and
linearity coils. :

Having determined a position for the
line output transformer, drill the neces-
sary holes and mount it temporarily in
place.

The linearity coil can mount directly
in the topmost hole in the rear sup-
port bracket but the width coil, which
is lurger than the 17in version, can well
be mounted to one side of the original
position and clear of the loop feeding the
EHT rectifier filament.

The horizontal drive capacitor and 1ts
mounting may have to be shifted slightly
from its original position but this will
involve nothing more than a couple of
extra mounting holes. Keep the screw in
line with the adjustment hole in thz
rear plate and make sure that the capaci-
tor is opened up to minimum capacitance
before it is finally placed in posifion.
The chances are that it will remain this
way.

To support the minor components,
three tagstrips are used.

An 8-tag SM28 strip along the front
of the baseplate supports the compon-
ents to do with the line output valve and
is wired in much the same way as for
the 17in receiver.
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A 7-tag strip, slightly trimmed, will
mount with nothing to spare between the
feet of the line output rransformer. This
will carry most of the components to
do with the B-plus boost circuit, again
in line with the wiring of the 17in re-~
ceiver.

Another 7-tag strip, mounted between
the valve sockets and the line ouput
transformer carries the high voltage
capucitors and associale resistors to do
with the deflection output circuit.

Space is not available this month to
detatl the individual connection points
but what has been said should serve as
a guide for anyone who may reach the
stage of wiring up a 2lin cage before
the next issue appears. The two coded
photographs. though necessarily rather
hard to follow in detail, should be a
further help.

Next month, we should be able to add
the necessary wiring instructions with
some generai hints and tips about get-
ting the best out of your receiver.

We plan also to include detailed in-
structions for mounting picture tubes on
the chassis, as illustrated at the head of
this present article,

GENERAL GUIDANCE

By way of general guidance, in the
meantime, the strap around the tube
faceplate was bent up from a standard
alominium beading measuring approxi-
mately 1in by 1/8in overall. {1 can be
formed around the edge of the tube it-
self, then bent at the ends to accom-
modate a 3/16in bolt, acting as a clamp.

Allow a small amount of slack in the
clamp so that a strip of 1/8in rubber
packing can be inserted between the
metal and the glass,

Next bend up a U-bracket from 16-
gauge aluminium to support the bot-
tom of the tube clamp about 15/8in
above the chassis and about 17/8 back
from the front edge. These are the
dimensions used in the original set but
they may be affected by the way the
receiver s fitted ultimately into  the
cabinet.

A full 6ft length ot #in aluminium
is needed for the clamp just described
and a further length of wider moulding
— in our case 1 1/8in — is required 10
provide the vertical and sloping sup-
ports for the clamp, as shown in the
photograph.

NO EXTRA SUPPORT

If the bracket work is done carefully,
there will be no need to provide any
additional support or stabilisation at the
neck of the tube. 1t is simply a matter
of slipping the yoke into place and hold-
ing it forward against the glass by means
of a back plate and a couple of springs
attached to the support brackets.

The centring magnet and ion trap
clip directly to the glass and do not
need other support.

Another point to remember is that
the coating on the outside of the tube
bulb must be earthed and a suitable
method of doing this is to stretch a
length of braid from shielded wire
obliquely across the bulb. Attach one end
to the apex of the bracket work and at-
tach the other through a light spring
to the opposite bracket.
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fectly entitled to your opinion. The sub-
ject of capacitive versus directly-coupled
video amplifiers is a complex one and
wide open for debate.

But is a mere difference of opinion
fair ground for docking marks?

Perhaps the submission of a capaci-
tively coupled amplifier dodges some of
the tricky points you had intended to
pose to the examinees?

Maybe it did, but it's a bit late to
make the point after the question has
been set and answered.

There’s an old saying, you know, about
closing the gate after the equine quad-
ruped has made his or her rather unex-
pected departure!

THE THING TO DO

If you didn’t like capacitively coupled
video amplifiers or didn’t want the ex-
aminees to sidestep certain complications
of direct coupling, then surely the right
and proper thing was to insert the words
“directly coupled” into the original ques-
tion.

In the absence of such words, your
perspiring trainees were surely within
their rights to submit any circuit which
appeared to meel the stated requirements
—unless it could be shown that such a
circuit was out of date or impractical or
non-typical.

Then, Mr. Examiner, you might have

Way back in September, 1950, we started the se columns with an outburst about direct coup-
ling. Many and varied have been the subjects covered since. But now, seven years later,
we're back on the same thing—direct coupling!

HOWEVER, there’s a difference. In

1950, it was direct coupling in audio
amplifiers; in 1957, it’s direct coupling in
video systems, and strangely enough,
we're temporarily on the same side of
the fence.

Let me tell you a sad, sad story.

A few weeks ago a certain training
establishment, which had best remain
nameless, set an examination question for
tge students which read something like
this:

“Sketch the circuit of a video am-
nlifier from detector to picture tube,
including compensating circuits and
brightness control. Show the com-
posite signal oscillographs you would
see at the input and output.”

Now a number of the students sailed
right in and sketched out circuits either
similar to or identical with the video
stage in the *R., TV and H.” 17inch re-
ceiver. It was fresh in their minds be-
cause some of them, at least, were build-
ing the set.

Did they get full marks?

No sir, they did not. They were
“docked” because they showed an AC
coupled video amplifier without DC res-
toration!

Now come, come, Mr. Examiner. What
possible grounds could you have for
adopting such an attitude? I fear you
might have very great difficulty in jus-
tifying it.

Can it be that you believe “AC cou-
pling” to be an impractical scheme? One
that won't work?

I can assure that it works very well
indeed in our 17-inch receiver. This goes
for the prototype and for the hundreds
of copies which have since been made
of it. In our meanderings around com-
mercial sets, we've seen lots of worse
pictures, some as good as, but very few
better than!

Oh yes, it works.

Perhaps, Mr. Examiner, you don’t like
“AC coupled” video 'amplifiers?

Well, you're in good company and per-

6:,*”‘01)1'”6’ ‘* :
Williams

justifiable grounds for rejecting it. But
what is the position?
Locally, some receivers use direct

coupling, some’ capacitive coupling and
some, I understand, employ circuitry,
which is readily adaptable either way, I
haven't seen any analysis, but gather that
direct- coupling currently predominates,
with some designers having “second
thoughts” on the subject—both ways!
The overall position in Europe is not

very clear, but generally favours direct
coupling.

POSITION IN AMERICA

American figures, however, are rather
startling. About twelve ‘months ago, a
breakdown of circuit practice suggested
that 90 per cent of all American receivers
used capacitive coupling. The last figure
I heard, just recently, indicated that. only
3 per cent of current American receivers
used direct coupling or DC restoration.

The rest? Capacitive coupling.

And since there are far more television
sets in the Americas than in all the rest
of the world put together, it looks very
much as though direct coupling runs a
bad second in terms of general usage,

I'm afraid, Mr. Examiner, that if your-
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decision was on this basis, you owe it to
the class to recall all papers and reverse
your marking procedure.

As it happens, I understand that the
examination was not a -vital one and
nobody is terribly worried about it,

But naughty, naughty. Let’s hope it
doesn't occur again!

By this time, readers who aren’t im-
mediately au fait with television cir-
cuit practice are probably wondering
what this is all about. We'll do our best
to put you in the picture.

The instantaneous strength of the car-

rier radiated by a television station is
supposed to be strictly proportional to
the distribution of light and shade across
the image being scanned.
- With negative modulation, the black
level is equivalent to about 75 per cent
of the peak power radiated on synchro-
nisation pulses. White is about 12 per
cent and varying shades of grey produce
carrier strengths proportional between
these limits.

DETECTOR VOLTS

In. the receiver, the incoming signal
is rectified by the detector which pro-
duces, across its load, a voltage which is
instantaneously proportional to carrier
strength. A “black level” carrier pro-
duces so many volts, ,a “white level”
signal proportionately less, with varying
shades of grey in between.

The variation in voltage across the
diode ' detector load, with signal, is
normally insufficient to modulate the in-
tensity -grid of a picture tube, so that at
least one stage of video amplification
must be interposed between the two.

If direct coupling is maintained be-
tween the detector load, video amplifier
and picture tube, any given order of
carrier level can maintain a certain volt-
age at the picture tube grid (or cathode)
for an indefinite period of time.

The screen can be held completely
black or completely white or at any in-
termediate tone for as long as the pro-
gram producer at the station desires. At
first glance, this might appear to be the
proper arrangement and the only one
worthy of consideration.

The use of a directly coupled video
amplifier is not  without its problems,
however.

D.C. POTENTIALS

Initially the designer has to reconcile
the progressive D.C. potentials in the de-

tector, amplifier and- picture tube cir- -

cuits, so that favourable operating con-
ditions are preserved with any signal in-
put or control setting, or with any likely
variation in components or mains voltage.
The requirement is something of a
nuisance but can be met.

A more serious problem arises from

the fact that any attempt to control
“Contrast,” by varying video gain,
usually = aflects operating currents or

voltages in the video chain. This alters
the bias level on the picture tube and
changes the apparent picture brightness
as well. 4 ’

To the non-technical user, interaction
between Contrast andsBrightness controls
can be very confusing and, unless a cer-
tain “two-fisted” skill is acquired, the
final settings may end up as anything but
optimum.

The position is complicated still further
if the A.G.C. system in the receiver can- '

not maintain a. coEstant peak signal volt-

Dear Sir,

May I offer a bouquet in one hand
and gently drop a brickbat with the
other?

We have recently installed a TV
receiver here and I obtained a copy
of your December, 1956, issue to look
up details of the fan antenna. This
has been duly constructed and at
this location, about 35 miles by
air from Dandenong and situated
among mountains, the “R. TV and [1."
antennu is doing a wonderful job on
\ all channels—ghosting is nil even

with the antenna instulled indoors
suspended from the ceiling on wire.

So much for the bouquet which
is offered in_ good faith.

However, whilst browsing through
this particular issue of the magazine,
I note a reply in your feature “Here's
Your Answer, Tom” on page 63. It
deals with ravs and radiation. There.
in is stated—

“Alpha and beta rays which are
ulso emitted by radio-active substan-
ces, are rmore penetratiug than gan-
ma rays.”

As the Rudiac Officer at this cs-
tablishment 1 take you to task. From
a nuclear explosion o number of
radiations take place. If you extend
the definition of “radiations” to in-
clude the dispersal of sub-atomic
solid particles as well as these of
an  electro-magnetic nature then
alpha ‘and beta may be considered,
but in so doing, neutrons cannot be
disregarded.

All  these emanations, whether
electro-magnetic or particulute, are
functions of radio-activity—which can
be defined as the state in whichk a
substance disseminates energy in the
form of gamma rays or throws off
sub-atomic particles or does both.

To return to your statement:

Bath alpha and beta radiation are
particulate—both are more ionising
than gamma radiation and can thus
cause more damage te body tissue.
but more penetrating,

In their passage through matter,
alpha particles produce consider-
able direct ionisation and thereby
rapidly lose their energy. After
travelling a certain distance, known
as the “range,” an alpha particle
ceases to exist as such. (In effect it

WOULD AN ALPHA BETA GAMMA?

captures two electrons and becomes
a harmless helium atom.)

The range depends on its initial
energy but even those from plutoni-
um, which have a fairly high energy,
have an average range of just over
13 inches in air. In dense media such
as water or body tissue the runge is
even less, being about one thousandth
part of the range in air. Conse-
quently, alpha particles from radio-
active sources are unable to penetrate
even the outer laver of skin.

With regard to beta particles, they,
like alpha particles, ae able to cause
direct ionisation in their passage
through matter. But the beta particles
dissipate their energy less rapidly and
so have a greater range in air and in
other muterials.

Muny of the beta particles emitted
by fission products travel a total
distance of 10 feet or more in the
wir before they are absorbed.

However, because the particles are
continually deflected by electrons und
nueclei of the medium, they follow
a tortuous puth, and so their effect-
ive for net) range is somewhat fess.

The range is somewhat shorter in
more dense media and the average
ner distance a particle of given energy
can travel in water, wood, or body
tisstte is roughly one thousundth of
that in air. ¢

It would appear that even moder- *
ate clothing provides a substantial
attenuation of beta radiation, the ;
exact amount varying with the
weight and number of layers.

Returning to .gamma radiation,
gamma rays have a range in air
of several thousand feet, the exact
range being mainly determined by the
initinl energy. However, to tuke even
us low an initial energy as 0.7 Mev
per photon, which is roughly the
averuge energy from fission products,
gamma rays of this energy have such
penetration thaf it requires 3 to
inches of concrete to produce an
attenuation of 50 per cent.

Bearing the foregoing facts in
mind, [ venture to suggest that you
might uagree that the statement in
the December, 1956, issue is fallacious.
The facts can be substantiated from
many authoritative sources.

i (C. T. Mucedon, Vic.)

I
R

-

R

e

age across the diode load. ' Brightness is
then affected by the Channel Selector, by
the Fine Tuning control, by the Contrast
control and—of course—by the Bright-
ness control. :

In all innocence, the prospective buyer
may be excused for saying, “1 don't like
that set—it’s too hard to tune.”

Nor does the difficulty end there. It
gets right back to the TV station itself.

Because of the strict DC coupling, the
brightness level at the picture tube face,
once set, is thereafter governed by the
brightness characteristic of the signal
radiated by the station, If it is down, for
any reason, the picture looks dim. The
reverse is likewise true.

Now the ficture brightness from the
station should be very carefully con-
trolled at all times, so that it is notably

high or low only when the situation de-
mands it. But this ideal is not always
realised.

In America, | understand, the stan-
dard of monitoring from the majority of
stations is not good, simply because there
aren’t enough personnel on the staff to
preview and classify program sources
and preset levels. Once on the “air, the
operating personnel may or may not be
quick to correct errors of brightness and
contrast.

The result? Viewers are annoyed be-
cause their sets seem to vary unduly in
brightness from subject to subject.

The same problem seems to exist in
other countries to varying degrees, al-
though | have heard Western Germany
credited with operating standards which
are second to none in this respect.

Radio. Television & Hobbies' November, 1957
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Locally, the hope has been expressed
in technical circles that Australian sta-
tions would ' likewise be above #riticism
but there are indications that such hopes
are not being realised. On several occa-
sions lately, I have heard receiver engin-
eers express dissatisfaction with the state
of things. Frequently, they say, they have
to choose between getting up to readjust
the brightness ‘or else sit it out until a
change of subject or someone at the sta:
tion puts.things right. d

Is the American pattern going to be
repeated here after all?

But where does capacitive coupling fit
into all this, ar “AC coupling,” as it is
frequently called?

COUPLING CAPACITOR

Well, AC coupling simply involves the
substitution of a conventional resistance-
capacitance coupling network in the
video chain, usually between the video
amplifier ' plate and the picture tube
cathode. The two stages thus become in:
dependent as far as DC levels are con-
cerned. The injtial problem of reconcil-
ing voltages and operating conditions is
obviated, along with accumulative effects
of component aging and mains varia-
tion.

Contrast control can be effected in the
video amplifier circuit without disturbing
the picture tube potentials and average
picture brightness therefore becomes
pu1iely a function of the brightness con-
trol. !

If the measured voltage across the
diode load should vary with signal, it

may affect the video amplifier but, once

again, it does not react on average pic-
ture brightness. As far as the user is
concerned, the /controls do only what
they’re supposed to do—vary tuning or
brightness or contrast, without obvious
interaction.

Can the non-technical user be blamed

if he says, “I like that set because it is -

easy to tune.”

And last but not least, he doesn’t
have to keep readjusting brightness if
station monitoring falls short of the
mark. The average brightness stays
where he puts it—even with no picture
on the screen at all! :

What actually happens is that pictures
which are too dark or too light or just
right, or signals which are stronger or
wedker, .are all hveraged out to the one
brightness level but with varying degrees
of contrast—too much, too little or just
right.

BRIGHTNESS v. CONTRAST

At first glance this might simply imply
that you have to vary the contrast rather
than the brightness knob but it doesn't
work out quite that way. One can toler-
ate a picture which stays bright but tem-
porarily lacks contrast much more than
one which erratically flares or goes dull.

Taken all round, a receiver which has
unambiguous controls and produces con-
stant average brightness might easily
have greater popular appeal than its op-
posite number.

That's the way it has worked out in
America and that’s the way it might eas-
ily: evolve here. {

Are there no catches? Well, yes, there
are.

Because an AC coupled receiver insists
on maintaining: constant average bright-

Dy

SPACES BETWEEN ARCS
SEEN AS@LUE

ARCS
SEEN A5 RED

)

Figure 1: Structure of the well known
Benham's top.

BLUE FRINGE

RED FRINGE

Figure 2: Simple top used by Helmioltz
to demonstrate subjective colours.

ness, it will simply not reproduce pro-
perly scenes in which a few odd high-
lights appear against an otherwise black
screen. .

Those gangsters in the truck cabin.
racing through the night, are seen
against a grey, not a black background.
The bush beyond the flickering light of
the campfire isn't quite as dark and eerie
as the producer intended it should look.
And those film fades, which usually
black out the screen, only “grey” out.

As for the rest, all the ordinary scenes
that fill the screen for 99 per cent of
the time, you'll never pick the differ-
ence.

How do 1 know? Well, I've been
watching the “R. TV and H.” receiver
for quite a few months now and it uses
AC coupling. What's more, 1 haven't
any urgent inclination at present to
change it over to direct coupling. It gives
a good picture, it's always bright enough
and every control does no more nor
less than it's supposed to do.

1 said that before. admittedly, but it
makes things a lot easier for my strictly
non-technical family! :

Oh, ves. Before blaming local stations
for bad monitoring if the brightness of
your- direct-coupled ‘set does vary errati-

Figure 3: Benham's top shown divided
into eight segments.

’
|

cally, give a bit of thought to your set’s -
A.G.C. system.

I haven't heard this point discussed at
length but the voltage from a simple
A.G.C. system varies with picture con-
tent and it cannot in any case hold con-
stapt the peak signal voltage across the
detector diode load. 3

Therefore, many of the comments one
hears about stations radiating ‘“good
blacks” or “poor blacks” or different de-
grees of contrast or varying amounts
of brightness may simply be due in large
meéasure to the reaction of an elementary
A.G.C. system through a direct coupled
video amplifier.

A.G.C. SYSTEM?

Maybe it is bad practice to use direct
coupling in any set which does not also
incorporate a fully amplified and gated
A.G.C. system.

Maybe the more practical answer for
sets with simple A.G.C. would be A.C.
coupling with a strategically located
D.C. restorer. -But why labour the pomt
further just now.

1 think I've said enough to ndicate
that the subject can't be dismissed with
the flourish of a red pencil—the docking
of a few marks from an exam paper.

Grrrr! The brute!

Changing the subject rather abruptly,
you may remember that | raised the
question in an earlier issue about reports
from England of colour phenomena
observed on their conventional black and
white receivers. | was at a loss to
know at the time whether the reports
were fanciful or garbled or related to
some deliberate experiment.

The answer is contained in the latest
issue of “Wireless World,” which carries
an article by C. E. M. Hansel, M.A., of
the Department of Psychology, Univer-
sity of Manchester. He reveals that the
experiments were based on known
physical phenomena, whereby the eye
registers a colour sensation when pre-
sented with certain moving black and
white patterns.

NATURE OF PROBLEM

The explanation doesn't appeal to me
as a very lucid one but it does indicate
the general nature of the phenomenon,
if one can call it that.

It also seems likely that the same
kind of sensation can be produced
accidentally and this may explain some

. of the reports we have had of colour

sensations from local TV sets and pro-
grams. <

I'm not referring in this to the basic
colour of the tube fluorescence, which
can be anything from a bluish white to
a near sepia. 1 refer to individual
scenes and patterns. which reportedly
seem to take on definite tints for longer
or shorter periods. I can’t claim to
have seen the effect personally but three
other members of our staff, who are not
given to excessive tippling, claim to have
done so.

Perhaps others have noticed these
colour effects.  What follows is a
direct quote from C, E. M. Hansel and
his article “Subjective Colour for Tele-
vision.”

1 quote:—

“It is well known that people watching
certain television ‘commercials’ on ITV
have observed colour effects on their
receiver screens. As the same colours were
reported by a number of independent

. Radio, Television & Hobbies, November, (957
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observers there is no reason to doubt
that they did experience sensations of
colours, and it is of mterest to see how
these could arise.

“It \has long been known that colout
sensations can be aroused by viewing
a black and white top rotating in white
light. Benham’s top (fig. 1) is the best
known means by which these colours
can be produced. If Benham’'s top is
rotated in monochromatic illumination
from the middle part of the spectrum it
is still possible for an observer to experi-
ence a variety of colours.

“The - effect was ’demonstrated by
Helmholtz. He showed that if a simple
top (Fig- 2) in which one half is black
and the other white is rotated. there
appears to the observer to be a blue
fringe behind the black as it leaves the
white area and a red frmge extending
into the black area as it advances into
the white area. These colour fringes
were attributed to differences in the
retinal action times of the photo-recep-
tors bringing aboul the sensations ot
blueness and redness, for the time taken
for the sensation of blueness to arise
after onset of jllumination is known to
be less than that for redness.

BLUE FRINGE

“As the white area of the top advances
intc the black area, light strikes the
corresponding part of the retina but as
the sensation of blueness is aroused
more quickly than that of redness, a
blue fringe is seen at the leading edge
of the white area. Similarly, a red frinze
ic seen where the black area advances
into the white area.

“Benham’s top is a modified form ot
Helmholtz's top in which the area of
the edge is increased by means of Lhe
arcs and, as we should expect, the blue-
ness extends over the white area between
the arcs. whereas the redness is seen in
the arcs themselves. These colour effects
can be obtained in monochromatic light
provided that the photoreceptors which
normally evoke the sensations of blue-
ness and redness have sensitivities ex-
tending over the wavelength being used

“In 1951 | suggested to the B.B.C.
that they might produce colour effects
in normal television transmitters by
utilising this principle, and for this pur-
pose a black and white film was con-
structed which, on projection, gave the
impression of objects of different colours
against a coloured background.

SAME PRINCIPLE

“A simple technique was developed
which utilised the priaciple of Benham's
top bur whiclr enabled the colours to be
stiperimposed on drawings. Benham's top
may be divided into cight segments (Fig.
3). Areas shaded in accordance with
these cight segments are projected suc-

cessively on to a screen, but the segment

containing the arcs is replaced by a
svstem of dots, thus increasing the length
of the black-white boundary areas, on
which the effect is to some extent
dependent

“The desired colour effect for a par-
ticular area is obtained by shading the
area on successive frames to conform
with the code shown in Fig. 4 (a). Pro-
jection at the rate of 24 frames per
second then gives three complete cycles
per second and is accompanied with a
coarse flicker. 1In .order to decrease the
flicker effect the coding may be modified
as in Fig. 4 (b). A particular area may
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also be split up into sub-areas, giving
further decrease in flicker.

“The sequence of cight frames to a
cycle may be modified and 6-, 4+ or 3-
frame cycles used. - With 24 frames per
second as used m film projection, a
cycle of eight frames has been found to
be too tong, and one of four frames is
more effective, although in this case
colour effects are not so - pronounced
(see Fig. 5).

“By using these techniques it is pos-

A

Figure 4: {a) Adaption -}
the eight segments of the
top in figure 3 to a cycle
of eight successive film
frames. A different seqlen-
tial patterr is used for
each colour and dots re-
place the arcs of figure 3
tn (b} are modified code
patterns used for reducing

flicker.

sible “to construct cinematograph flms
which. on projection, will appear
coloured. Sets of cards are prepared
with the different areas shaded in accord-
ance with the code for the desired colour
eflects and these are photographed in
sequence on successive frames of the
film. A similar technique could be used
on photographs of natural objects.

“In this case the dot pattern would be
replaced by the actual area of the photo
graph (which would have to have some
lines or shading added if these were not
already present).

“In television. where a single scan-
t 2 3 4
e BLUE
GREEN
RED
Figure 5: Simplified 4-frame coding

system for use at a film projection
rate of 24 frames per second.

ning spot 1s uscd on a c.r. tube, i par-
ticular area of the screen is illuminaied
for only a small fraction of the total
presentation time for cach [rame.  The
cumulative  action of the eye largely
compensates for this. however, and it is
possible that more cifective means of
obtaining colour effects could be devised
by utilising the fact that the image is
traced out by a small moving illuminated
area.

“Special technigues could be developed
which would utilise the full 50 c/s
scanning rate of the interlacing odd and
even lines, rather than 25 c¢/s scanning
rate which would result from using film.

“It was reported by the viewers on
ITV that a person was seen wearing a
blue tie with white spots.  Although
we should rather expect that a blue tie
with black spots should be seen. there
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is no reason to-doubt that the colours
were subjective and were produced by
characteristics of the film approximating
to those described above.”

So ends the quote and the article,

Without having studied the procedure
and limitations in any detail, 1 am left
with the impression that the whole
phenomenon is a highly artificial one—
interesting but with no prospect of adap-
tation as a means of entertainment.

Being a subjective effect. the degree
6 7 8
. BLUE
GREEN
YELLOW
'f'-",':'. RED

BLUE
GREEN
YELLOW

RED

and type of colour sensation registered
by individuals would vary greatly. This
much was evident from the reports pub-
lished at the time in the daily Press.

1 can just imagine members of the
household having heated discussion as to
whether the man's tie was blue with
white spots or blue with black spots or
just plain grey, like the one Dad wore
to the wedding.

However, curiosity or not, a
ready audience would be waiting for
any station or sponsor who might
get the film from LT.V. and screen
it locally.

ABOUT RADIATION

On an earlier page, we reprinted, in
full, the letter from a correspondent who
appzars to know a good deal more about
radiations than most of us. Being purely

4 layman on §uch a subject, I haven’t
the slightest inclination to “Buy An
Argument” with him.

Actually, there seem to be few grounds
tor such argument because in at least
two previous articles, ohe by Calvin Wal-
ters and one on Geiger Counters hy Ray*
mond Howe. we made the very point
that our correspondent makes. But our
“Tom™ writer. was unlucky enough to be
misled bv an ambiguous statement in a
textbook

Perhaps our willingness to publish the
letter will be further indication to last
month’s correspondent that we don’t
ignore criticism altogether!

Come to think of it, of course, he also
had a quarel with something we said
in “Answer Tom” but on that occasion
we were on “home ground.” To date, no
one has further challenged our remarks
about classes of valve operation which
clearly indicate that either:

(1) They agree with us, or .

(2) Thev disagree but are disinclined
to say so. or ‘

(3) Thy are not sufficiently concerned
to acquire and/or express an opinion,

(Continued on Page 112)
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Yes, you save money,
make money when you

build an E.P. kit set!

Both the 17" and 21" R.TV. & H. Television
sets are winners. We have built them and
can testify that picture clarity is better than
*most, and equal to the best commercial
sets. These outstanding designs offer the
hobbyist a remarkable opportunity to make
a first-class TV set at extremely low cost. All
parts for both 17" and 21" models now
available.

:  Complete Kit available

The E.P. kit is complete with all necessary high
grade materials right down to the last nut and
bolt. Write, phone or call for descriptive price list.
Everything as specified by "R. T.V, & H."

® To spread the cost, the kit may be purchased
in four constructional stages described in "R.

TV, & HY

NOW AVAILABLE o Tt i o s

Yes! We can supply a crattsman-built version of the “R. TV. and @ Working models on view at our premises.
Yes, not only can you check your assembiy and

H.” cabinet (17in. and 2lin.) in walnut or maple. 5 k
wiring against our master model, but if you wish

SPEC|AL PARTS NOW lN STOCK we will che‘ck and align yvour completed T.V. set.

Ready-drilled TV receiver chasis with 3 brackets and E.HT. box

Cadmium plated .. .. . £3/12/6 ) a .
Set of 10 A.W.A Deflection Components, 17in model . .. .. £12/11/8 “ S easy w"h an E.P. K“

CABINET

Set- of 10 AQN .AAdDeﬂecticlm (jon}Ponientfs, 2111‘% m{)qel e £l4{g5§

-drilled, cadmium-plated chassis for I. strip e e . L. X
gg:rde};' qlrtl'algsformer %o R TV and H.- specifications . .. .. £6/18/- ® Ready-drilled chassis. including brackek,.E-H.T‘
Eitter choke » e K18/ box. “etc., all cadmium plated and passivated.
The AW.A 17 HP4B is the correct 17in picture tube . £30/14/- R K Al )
The A.W.A 21 ALP% c{s ghte coz;reé:t 21ixix{ ?i(‘furelt'l;lbe " ﬁ‘41/0/- ® All special mechanical parts included—i.e. kneb

Picture masks and picture tube sockets available ex stoc . ) }. atc.

POSTAGE EXTRA ON ABOVE PRICES.) bushes, pot shafts .‘po brushes "c ]

IMPORTANT: Before buying any individual components tor your TV @ Designed to use "R, TV. & H." tuner kit or
Set. investigate Electronic Parts price for the kit. complele or in sec- ready-built commercial tuners

tions—it's amazingly low.

TRADE ALSO SUPPLIED

Corner Broadway & City Rd., Sydney.
Phone: BA4891.2.3

mmmmemeemameSmmmEmemsssss-ss=sassesss=n
1

i Send tor details NOW E

i TO ELECTRONIC PARTS PTY. LTD. !

' Dear Sirs. , H

E “ ;'rl:frsv foruard descriptive list of the TV Kit Sets i IHE IV K" SE] SPECIAUSTS
! NAME ________i_____._ e o E. S. & A. BANK BUILDING
E ADDRESS oo L “-i (opp. Grace Bros.)

; :

1

Page Seventy-six Radio, Television & Hobbies, Neovember, 1957



BUILD IT YOURSELF!

Build your own Hi-Fi outfit!

PLAYMASTER

Designed by “'Radio, Television and Hobbies™ this high-
grade equipment offers combinations of units to suit every
requirement Quality of reproduction on performance and
figures is amazing. Furthermore, the cost is much lower
than that of similar powered imported units. If you
prefer to build your own hi-fi gear, we can supply the kit
of parts containing precisely the same high-grade com-
ponents as are used in the completely built unit

The range includes high quality amplifiers trom 20 watts
to 5 watts. control units, and a complete range of tuners
{including the latest F.M. tuner). You are invited to
write, phone or call for illustrated descriptive catalegue.

'HIGH FIDELITY AMPLIFIERS TUNERS

CONTROL UNITS

A COMPLETE HIGH-GRADE

PLAYMASTER OUTFIT For unper  $5()

If you are keen to obtain hi-fidelity ré‘prodUCflon, something much
better than could be expected from even the more expensive
radiograms, this genuine hi-fi outfit will appeal to you I com:
prises Playmaster 5/6 watt-amplifies (available as o kit or com
pletely builtj, the sensational Magnavor 12 WR twin cone
speaker and latest Dual record player Operated from a suitably
designed cabinet, it gives truly superior quality reproduction of
your recordings. Send now for Playmaster catalosue

SPECIAL!

B S R e e S T e e e TR A B N W e e e S D R

THE HI-FI SPECIALISTS

E. S. & A. BANK
(opp. Grace

Corner of Broadway & City Rd.,
PHONE BA4893

Sydney, . N.S.W.

1 ]

: Send for details NOW ‘

! TO ELECTRONIC PARTS PTY. LTD. 5

E Doar Sirs. :

1 Please mail me youy tree catalogue describing Playmaustes :

: Hi-Fi equipment. :

BUILDING ' ONAME e E
Bros.) 1

hey ! ADDRESS ___ oo :

: s
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Complete Audio Equipment
430 Bourke St., Melbourne. MU5032

360" TWEETER

Absolute Naturalness of Sound
NO PEAK OR BEAM EFFECT

THE ONLY ONE OF ITS KIND

IN THE WORLD

Actual Size 5" x 2"

Impedance Tappings of 2, 8, oﬁd 15 ohms

PRICE £14/14/-

QUEENSLAND: C. A. Pearce Pty. Ltd.
43 Bowen St., Brisbane. B5850, B851¢

N.S.W.: Audio Engineers Pty. Ltd.,
422-424 Kent St. Sydney. BX6731

NEW ZEALAND: Fred Rothschild & Sons,
79-83 Pretoria St., Lower Hutt. 63-581, 61-698

TRANSISTOR RADIOS

GIVE HUNDREDS OF HOURS

Above is the slim, versatile “SONY” modeél
TR6 Size 83” x 434” x 13" Weight 13lb. Price
£40

Right, the all-purpose “SONY” Model TR72
for home, outside use, equal in tonal quality
to the best electric mantel models. Size 93”
x 63”7 x 34”7 Weight 43lb. Price £45

Available from

PYROX LTD.

14-36 Queensberry St., Melbourne. FJ9121
. 69-71 Edward St., Pyrmont, N.SW. MW4417

FROM TORCH BATTERIES

Now you can own a truly portable radio incorpo-
rating transistors, the tiny electronic marvels which
obviate valves and cumbersome B batteries. These
smartly styled “"SONY" receivers from Pyrox give
excellent reception with high sensitivity using only
standard torch batteries costing. in all, only
approximately four shillings.
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IROM THE SERVICEMAN WHO' TELLS

If | had to nominate the most difficult fault anyone can set before a serviceman it would

be what | call—for want of a better name—the "fault which doesn't exist'.

Not only is it a

source of annoyance to the conscientious serviceman, but also a source of unnecessary ex-

Y OU all know the type of thing 1
mean; a set which the owner claims
has this or that wrong with it — in

terms of performance. that is — but
which. when you puw it on the bhench,
generally performs perfectly and flatly

refuses to do all the terrible things de-
scribed.

If you're the type of serviceman whe
has 1aken the trouble to listen to and
heed the owner’s complaint, you are
then faced with the problem of reconcil-
ing the fatter with your own observations.
Broadly. there arc three possibilities: The
set may have an intermittent fault, the
trouble may be one peculiar to the loca-
tion, or the owner may not be able to
use the set properly.

If the fault seems
intermiftent one. then
for 1l but patient ohservation,

likely to be an
there s nothing
systematic

checking — and a fair share of luck.
ON THE SPOT
In cithcr of the other two cases the

only really satisfactorv approach is 1o
check the set in its normal location and
hope the fault will show up while you
are there. This can be a time-consuming
husiness but, at least, the customer stands
a chance of getting a satisfactory job.

The more usual approach, I fear. is to
treal all incoming sets on a mass produc-
tion basis, completely ignoring anv com-
ments the owner mav make (if, in fact,
he is allowed to make any at all). and
simply give cach set a routine overhaul,
involving valves, voltages. and alignment.
This done, the set is pronounced 100
per cent.” returncd to the owner, and
the fee collccted. It is left to the owner
to discover that the fault is just as much
in evidence as before,

[t is not surprising. therefore, the num-
ber of times one hears the phrase, “"I've
already taken this set to two servicemen.
~They charged me so much, but the set
stilt plavs up.”

A scalhing condemnation of
vice profession. if ever there was

NOT ROGUES

The ironic part about these situations
is that the servicemen concerned are not
fundamentally dishonest; thev have no
intention of dchiberately “fleecing” their
customers and, if one were to ask them.
they would answer quite truthfully that
they believed they gave honcst service
in cxchar}gc for the fees they charge.

Where .they fail is in not realising that
the customer’s complaint is the most im-
portant piece of information they can
have about any faulty set. Why does the
customer want his set checked? In what
respect does it fail to give him the per-
formance be considérs he has a right to
expect?  These questions, followed by
more dctailed ones. are those which

Radio, Talevizian &\Hpbb\'m

the ser-
one.
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pense to set owners.

should be asked about every set before
ever a multimeter is brought near it.

! need hardly add that these remarks
apply even more forcibly in the case of
TV, where reception is so dependent on
local conditions. In fact, it may well be
that the advent of TV will help to rec
educate those among us who have for-

gotten that servicing in general must
cxtend beyond the four walls of the
workshop.
CAUSE OF IT ALL

As you've probably guessed. all this

has been brought on by a flock of “non-
existent”™ faults which have come my
way in the past few weeks, and at least
one of whkich was accompanied by. the
“I've - already - had - this - to - two -
servicemen - ctc.” routine.

The first was a straight-out mtermitient
It was a five-valve mante! set of a well-
known make and. although old enough to
use octal valves, was still young cnough
to justify keeping in order

The owner cxplained that the set went
well most of the time. and he was cx-
tremely happy with its performance while
ever it kept working., His complaint was
that the set frequently failed to perform
after the normal warm-up period when
switching on.

He had discovered that the set would
almost always come good eventually if
one had the paticnce to wait long enough.
Further, it came on quite positively, with
a distinct click. and would gencrafly per-
form perfectly thereafter until the next
time it was switched on.

NORMAL VOLTAGE
FROBABLE 0.¢ ™

SCREEN OR NORMAL
CATHODE VOLTAGE
(INTERMITTENT) J

ZERO
CATHODE
VOLTAGE

S

A faulty bU7, having eithe) an open
cathode or screen, was the cause of

intermittent failure in this set. it wasn’t
hard to find once the fault showed
itself.

Another discovery had been made by
his wife. Impatient to hear one of her
favourite sob serials, she had adminis-
tercd a hearty smack to the top ot the
cabinet. whereupon the set “came good.”
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['he @wner then confessed. rather shame-
facedly. that he had adopted this tech-
nique ever since, and that it usually
worked. Now, however, he was begin-
ning to wonder just how much longer
the rest of (he set would stand up (o
such treatment. so had brought it to me.

I had already half diagnosed the stage
involved and when, in answer 1o my
question, he admitted that the set stll
sounded lively, even when inoperative. 1
fett sure 1 was on the track. 1| would
have been prepared to wager a dud
80 to my new oscilloscope, that it was
an intermittent local oscillator in the
converter stage. As it turned out, it is
perhaps fortunate that there were no
takers,

Checked on the bench the set put up a
very creditable performance and—quite
naturatly—showed no evidence of the
fault described. All [ coufd do was set
it up in a corncr of the bench and ar-
range to switch it off and on as fre-
qucntty as possible. The one hright spot
was that the fault was evidentiv guite
a positive one so that, once it did show
up. there should not be too much diffi-
culty in tracing it. All | had to do was
be patient.

PERIOD OF DOUBT

"At the end of three days, with still
no signs of trouble. 1 was only thank-
ful that I had taken the trouble to get
the owner's story in detail.  Otherwise
I could casily have kidded mysclf that
the (ault really was ‘“non-existent™ and
been temptcd to return it after a routine
check.

As it was. persistence won oul in the
end.  The next day the «ct failed to
come on after the usual 30 seconds or
so.. when U first switched it on in the
moining. and | pounced on it eagerly.

Remembering my tentative diagnosis. |
made straight for the local oscillator cir-
cuit. [ was tarher surprised to find that
all the voltages appeared to be normal,
including a quite definite negative voltage
on the grid and every indication that the
oscillator was, in fact, oscillating quite
normally.

While this was a minor blow to my
pride. there was no time to dwell on the
point. The important thing was to check
the remainder of the set before the trou-
ble could correct itself, something which,
by all accounts, was likely to happen
anv time in the next five minates.

Next check point was the IF stage.
Plate and screen voltages were approxi-
mately normal. but ! was gratified to dis-
cover that there was no voltage being
developed across the cathode bias resis-
tor. In other words, there was ap-
parently no cathode current flowing in
this valve (a 6U7).

A sharp tap on the valve shicld with
the butt end of a screwdriver restored
the cathode current — and the signal.
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MAGNETIC SOUND INDUSTRIES

LARGEST MOST MODERN
TAPE RECORDER SHOWROOM
IN AUSTRALIA. NOW OPEN!

petef CIUI'I{ SﬂyS."— My new street-level showroom stocked with nothing but

tape recorders is the most up-to-date in Sydney Huge range ot machines (new and used),
all carrying my personal GUARANTEE, plus a new range of high-fidelity equipment, amo-
lifiers, turntables and loudspeakers make it 3 MUST for "Radio, Television & Hobbies"
readers. Enlarged workshops will enable me to give even more streamlined SERVICING

Tape Recorders from £65

(TAPES FROM 12/6;

38 George Street, 2 doors from Kodak. Our new modern showroom
is right on street level—walk right in! Phone BX4440, BX4587.

18th November!

PATON—UNIVERSITY—TAYLOR—KLEMPT
AWA — FERRIER — GOSSEN — ADVANCE

Some of the famous makes which will be on display at our new Test
Instrument Showrooms. opening November 18th. Radio-TV Technici- . -
ans, Electrical Contractors and Enthusiasts will find all the instruments ~
they need at this new location, where a skilled engineer will always bhe in
attendance to demonstrate this equipment and discuss your serviecing
problems.

EASY TERMS AVAILABLE ON ALl INSTRUMENTS

Literature on all Test Instruments supplied upon request.
Instrument Repair Service now available on all Radio-TV instruments.

City-——Suburbs—Country or Interstate

. ShOWI'Oﬂm ope”i”g : ‘ Always Consult

18th November THYRON RADIO SUPPLIES

1st Floor, Terminus Buildings 233 Victoria Road,
$ 230 Victoria Road. GLADESVILLE ¢ GLADFESVILLE. NS W WX3428

Right at Gladesiille Bus Terminus :

Please address oll corresponaence to this address.
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After this the set behaved quiet normal-
ly, except. for a tew protesting crackles
from the 6U7 when | tapped it again.

There seemed little doubt  that the
valve was faulty, a diagnosis which was
quickly confirmed by plugging in a new
one.  As to the exact nature of the fault;
A can only suggest either an open cathode
or open screen conneclion. these being
the only two clements which will nor-
mally cause complete faillure of the
cathode current.

Apparently the break was extremely
fine, thus accounting for the temporary
restoration of the circuit when the valve
warmed up, or when “bashed™ in mod-
eration. » As for my f(auity diagnosis, 1
must confess that 1 allowed myscll to be
convinced on that one without sufficient
real evidence.

It was true that the set showed some
signs of lite when it failed, due mainly to
the fact that it was u five-valve sct with
a fair amount of gain anyway. but had |

been able 10 attack the fault i more
fcisurely [ashion it would soon have
been cvident that the “liveliness™ was

not originating in the acrial circuit.
NUMBER TWO

My second “‘non-existent” fault pre-
sented a rather more personal problem,
inasmuch as the set involved belonged
to a distant relative. 1 had already over-
hauled the set on a previous ogccasion,
but the owner complained that it was still
giving trouble.

To be quite honest, what had happened
on that occasion is typical of the situ-
ation 1 deseribed at the beginning of this
articte, only this time 1t happened to me.

The set had been delivered to me, not
by the owner, but by a mutual friend,
with the request that, “Would vou please
check it over and do wha&t was neces-
sary.” In reply to my uwsual inguiry as
to the nature of the complaint,the mutual
friend was rather vague.

“Oh, he said \()mulhm; about it lmng
weak and he can't wways get the stations
properly.  And 1 think he said it had a
humming noise In it, too. Anyway, he
seemed to think youd know what to do
with it.”

As it turned out, the sel WAS weak
(due to a sick valve and the need for
alignment), and it DID have a hum in
it (due to a couple of aged electrolytics),
ind having cared these taalts f assumed
the set was then OK.

Ihus 1 fell into my own trap, the only
face-saver being that the owner was only
a relative and not a “fair dinkum™ cus-
tomer. {(Like one of Dagwood’s offspring.
who has expressed the doubt that fathers
are real people. 1 never look upon rela-
tives as real customers. They are more
like. well, just relatives.)

OWNER'S STORY

Thus it was that this particular set
“bounced.” This time the owner deliver-
ed it himselt and [ was able to extract the
full story. Tt seemed that the main com
plaint was an intermittent complete fail-
ure, but which could he cured by touch-
ing “that™ valve. “That™ valve was the

1E amplificer, another 6U7, as it happened.”

On the bench the set behaved quite
nogmally at first, until I started fiddling
with the 6U7. Then 1 discovered that
moving the valve back and forth in the
socket, and while still inside the shield.
revealed a position where the set. failed
completely. .

I pulled the valve out and checked it
in the tester. « It checked O.K., for what
that was -worth in thc present circum-
stances, and I pushed it back into the
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socket. It was then that ! fancied all
was not as it should be, the valve seem-
ing not ta “scal™ quite as it should,
though had 1 not alrcady been suspicious
of the particulir stuge 1 would probably
not have noticed it.

Closer examination revealed a  very
interesting  condition. Apparently the
socket had been mounted slightly  off-
centre relative (o the chassis hole, so that
the thickness of the chassis material in-
truded between the bottom of the valve
basc and the top of the socket. In addi-
tion. there was a layer of somewhat dis-

torted thinpner mectal, being the valve
shield base, in the same position.  In all,
I suppose. it amounted to about [-8in.

This may not sound very much. but
it was cnough to prevent the valve from

A
CHASSIS 3
BETWEEN =
VALVE & “
socxm\
m- A*
SOCKET OFF CENTRE

A slightly off-centre valve socket caused
this intermittent by preventing the
valve from seating properly. Sometimes
it would connect with all the socket
contacts and at other times miss out.
It was easily fixed once discoversed,

being pripped eflectively by the socket.
A litde vibration, as from a car journey,
and it could casily “spring” upward ap-
preciably. Then o was purely a muatter
of chance whether the valve made effec-
tive contact on all pins or not.

MAKER'S FAULT?

Fven muore interesting was the fact
that there was every indication that the
socket had always been thus misplaced
and that the valve had. therefore, nevar
been properly fitted from the time i left
the factory. The wonder is that it had
performed  without trotible for so fong.

The cure was simple. T slackened ofl
th> mounting bolls, moved the socket a
fraction to centre it, and tightencd every-
thing up again. This time the valve click-
ed home positively, and 1 had no doubts
that [ had found the trouble this time. A

plolonged test on the bench and nwch

wriggling of the valve in its socket seem-
ed 1o confirm this. and 1| passed it back
to the owner,

My fee? Well, you know
with relatives, ond, after all, 1
some copy from the job.

My third “non-cxistent” tault was the
most nebulous and difficult of the three.

did score

It was a four valve mantel sct. reflex
type, and of a well-known make.  The
owner had had one small modification

made to it. namecly. the ftting of a pair
of pick-up terminals to enable him to
use it in conjunction with a separate re-
cord player. I learned that this had
been done by one of several servicemen
who had handled the set,

The complaint was that it distorted
“badly on occasions, both on broadcast
stations and the record player.  The
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how 1l is

owner was mosg emphatic on this latter
point, a fact which I considered could
be very useful, since it seemed to pin the
trouble down to the audio section.

The owner was also very emphutic—
and a trifle bitter—about the fact that
he had ulready submitied the set 10 sevs
eral servicemen, and had had various
components  replaced.  including  some
valves, without the trouble being located.

I made suitably sympathetic comments
and secretly wondercd how much of the
dissatisfaction was due 10 failure of the
serviceman to ask for. and customer (o
offer. the vital information regarding the
sct’s behaviour.

As far as the set Hself was concerned,
I could find very little wrong with it,
at Teast as far as distortion was concern-
ed. 1 did get the impression that it was
not as sensitive as it might have been,
considering it was a reflex, even though
it played all the local stations without
cffort and with something (o spare.

Apart from checking the valves. and
finding them all good. { did nothing to
the set except to set the bare chassis up
on a corner of the bencl where it could
run for long periods.  The owner had
expressed the wish not to see it again

until it was fited even if it
takes six months.”
STUBBORN

1 had assured him that it shouldn't take
that long. but. at the end of a week,
with no sign of the trouble. 1 was be-
ginning (o »\undu [ had tried the set
under a variely of comlitions: early in
the morming when it was cold. on regu-
far on-off cycles, warmed with a radia-
tor, while# T had also probed at the
wiring and tapped the valves—all t0 no
avail.

Then, one morning immediately atter
switching on, I had a brief insight into
the nature of the trouble. The volume
dropped slightly. and the signals began
1o choke up quite noticeably.  Unfor-
tunafely. the trouble lusted for no more
thun o minute. and 1 had no time to
make any tests before it veverted to nor-
mal, Frustrating though this was, it wus
at Jeast a-start. 1 felt confident that the
next time it happened it would Jast long
cnough (o be of more use.

But | was wrdng. The same thing
happened  the next maorning. and  the
next, and the moarning after that. It was
plain that this line of approach would

MICROPHONES & ACCESSORIES

£6/1/11

Hand or stand
microphone,
filter-cell,

robust diecast
housing
attractively
finished.

NICHOLSON'S

BARRACK ST., PERTH,
and leading wholesalers

Page Eighty-one



ELECTRONIC

&

EQUIPMENT

POWER TRAMNSFORMERS

Type ?“E Prim. Volts. Sec. Volts. Filaments Trpe mA | Prim. Volts, Sec. Volts. Filaments

1763 100 200 — 230 — 240 | 300-CT-300 | 5V-2A; 2 x 6.3V — 2A 1775 150 200 — 230 — 240 | 385.CT-385 5\’ 3A; 6. 3 3A; 6.3- CT 3A
1764 | O ¥ |325.CT-325 | 2 1776 | 175 | Lo " | 285.CT-285

1765 EL ” ” " 385-CT-385 » #” 1777 » » » » 325.CT-325 " » »
1766, | 128° | » » |285.CT-285 | » - » i778, | 2 I » | 350-CT-3501 » " 2
1761' ” ”» ” ” S“i‘.c“'_snn » ” |’79 " " " £} 385'CT'335 R » ”»
1768 | » ) » 138.CT-325  *» 2 1780 | 200 (e » | 380.CT-350 | * ” e
1769 | 1S o) » |350.CT-350 [ » 2 1781 ¢ L » | 400-CT-400 | » o "
1770 Gl gt et | St » |385.CT-385 | 2 1782 . O » | 450.CT-450 [ 2 12
1771 150 o 2 » 1285-CT-285 | 5V-3A; 6.3-2A; 6.3-CT-2A 1400 250 200 — 220 — 230 | 565-500-425 (2 x 6.3V-3A; 5V-3A
1772 17 i i » 1 325.CT-325 28 2 1 —240 ¥ a side 2 x 2.5V-3A

1773 ) L n 5 »  (350-CT-350 | 5V-3A: 6.3-3A; 6.3-CT-3A

1774 2 e 1" » | 385-CT-385 | 5V-3A; 6.3-CT-3A; 2.5-5A 13711 300 ” ” * 1000, 850, 750, 600, 500 a side

ULTRA-LINEAR HIGH FIDELITY

TYPE 931-15: 20 watts.
Prim.: 4500 ohms P.P.
Sec.: 3.7 or 15 ohms.
Resp.: 10-60.000 cps.
Valves: ELB?. KTo8.
6L6 ete
195 Sereen Taps. .

TYPE 931-8: 20 watts,
Prim.: as 931-15. :
Sec.: 2 or 8 ohms.
Resp.: As 931-15
Valves: As
931-158.
199, Screen Taps.

TYPE 916-15: 12 walis.
Prim.: 8500 ohms P.P.
Sec.: 3.7 or 15 ohms,
Resp.: 10-50,000 cps.

Valves: 6BW6, 6V6,
KT61, etc.

1995 Screen Taps.

TYPE 921.15: 20 walts.
Prim.: 6600 ohms P.P.
Sec.t 3.7 or 15 ohms.
Resp.: 10-60,000 cps.
Valves: 807, KT66, etc.
199 Screen Taps.

TYPE 916-8: 12 watts.

Prim.: As 916-15.

Sec.: 2 or 8 ohms.

Resp.: As for 916-15,

Valves: As for 916-15.
19% Screen Taps.

TYPE 921-8: 20 watls.
Prim.: As for 921-15.
Sec.: 2 or 8§ ohms.
Resp.t As 921-15,
Valves: As for 921-15.

TYPE 949: 12 walts,

Prim,: 8000 ohms P.P.
Sec.: 2, 8, 12.5 and 15

ohms.
Resp.: 10-50,000 cps,
Valves: 6V6, 6BWe,
KT61, ELB4, etc.
199 Screen Taps.

FOR MULLARD
“5-10" AMPLIFIER
TYPE 2525 — 12 walts.
Prim.: 8000 or 6000
ohms .
Sec.: B: 2 or 8 ohms
15: 3.7 or 15 ohms
Response: + — 1 db
10-100,000 cps.

SPECIAL HI-FIDELITY
+ —, Idb 20-40,000 cps
OUTPUT TYPE

TYPE 870 — 6 watts,
Prim.: ID,I}IJI] Dhms P.P.
Sec.: 2 o

(for "Ruln” IZOKI

TYPE 871 — 12 walts.

Prime,: 10,000 ohms P.P.
Sec.: 2 or 8 ohms.

TYPE 872" — 12 watlts,
Prim.: 10,000 ohms P.P.

HIGH FIDELITY
+ ~Idb 30-15000 cps
OUTPUT TYPE
TYPE 763 — 15 walts.
I’r}m!.‘: 5000, 3000 ohms

Sec.: 15, 12.5, 8, 3.7
and 2 ohms.

TYPE 920 — 15 walts.
Prim.: 5000, 3000 ohms -

Séc.: 500, 250, 166, 125
i and 100 ohms.

TYPE 897 — 15 walts,

Prim.: 10 000, 8000
ohms

Sec.: 500, 250, 166, 12%
and 100 ohms.

TYPE 896 — 15 watts.

Prim.: 10.000, 8000
ohms P.P.

Sec.: 15, 12.5, 8, 3.7

el Sticen Tavs. Sec.: 3.7 or 15 ohms. and 2 ohms.

MEDIUM FIDELITY +-2db 50-12,000 cps

Trpe Watts Primary Secondary Trpe wém ' Primary Secondary

809 1 500 ohms | 18, 12, 8 3.7, 2 ohms gt 33 SO0 ELE: | S00: 230, L A0S

914 15 5000, 3000 P.P. 500, 250, 166, 125 and 106 892 55 - 3200 P.P. 500, zsq, Iﬁ&, 125, 83,

91_51r 15 5000, 3000 P.P. 15, 12.5, 8, 3.7 and 2 b 62 and 50 e

91 15 10,000, 8000 P.P. 500, 250, 28 928 5 00, 5000 S.E. 12.5. 8, 3- an

30t 208108, 123 and SL0D 919 10 4000, 2500 S.E. | 15, 12.5, 8 3.7 and 2
15 10,000, 8000 P.P. 15, 12.5, 8, 3.7 and 2 230 10 4000, 2500 SE. §00, 350, 128

922 25 8000 P.P, 500, 250, 166, 125 and 100 932 7 10,000 P.P. 15, 12,5, 8, 3.7 and 2

VRITE, CALL OR 'PHONE OUR DISTRIBUTORS FOR
FREE ILLUSTRATED SPECIFICATION SHEETS

¥ictoria: Homecrafts P/L., J. H. Magrath and Co. P/L,, Radio Parts P/L,, Warburton Franki,
Motor Spares Ltd. Sth. Aust.: Gerard and Goodman Ltd., 196 Rundle St, Adelaide. Qld.: A. B.
Harrold, 123 Charlotte St., Brisbane; Messrs. Chandlers P/L., Cnr. Albert and Charlotte Sts., Bris-
bane. W. Aust.: A 'J. Wyle P/L., 1064 Hay St., Perth, Tas.: Homecrafts P/L., 220 Elizabeth St.,
Hobart. N.5.W.: Factory Reps.: R. H. Cunningh P/L.. Meadowbank; United Radin Distributors
P/T... 175 Phillic St. Svdnev: Homecrafts P/T . 100 Clarence St. Sydney

A & R ELECTRONIC EQUIPMENT CO. PTY. LT
378 ST. KILDA ROAD, MELBOURNE, S.C.1

Telegrams:
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get me nowhere, 1t was time to really
come to grips with the thing.
Accordingly, the next morning 1 set
up some gear and connccted it to the
sct before switching on. | arranged the
signal generator to feed a modulated sig-
nal into the aerial terminal. and the
CRO to check the waveform throughout
the audio section, assuming | had time. |
started with it on the output plate.

Then | switched on. The set warmed
up, commenced to play normally, then
suddenly distorted.  The distortion was
clearly evident on the CRO, and I dis-
connected it {from the plate circuit with
the idea of tracing through the audio
section.  Whereupon the distortion van-
ished as quickly as it had appeared.

More in desperation than anvthing elsc
I rocked the output valve in its socket
and found that 1 was able to re-create
the condition with the valve in certain
critical spots. though even here the ef-
fect was rather erratic.

Then | realised that the valve was not -

as firmly held in its socket as it might
have been. 1 removed the valve. then
went over cach socket contact with the
pliers and tightened it carefully. 1 was
not verv hopeful that (his would cure
the trouble, but 1 [elt it neceded to be
donec, anyway.

GAIN UP

1 was rather surprised, thercfore, when
1 switched on again and found that the
overall gain of the sct had increased
appreciably, and was now more like 1
imagined it should be. There was no
sign of the distortion, but I did not attach
too much importance to this immedi-
ately.  On the other hand, it was ob-
vious that there had been something
wrong with the socket and also that
the trouble had been a function of the
valve’s position in the socket. [ couldn't
help feeling a little hopeful.

Since time was not particularly im-
portant 1 let the set run every day for
another week and was gratified to note
that it showed no sign of the trouble.
1 gave it a few more days after that,
just for good measure, then returned it
to the owner.

I chécked with him again just before
writing these notes and he reports all
well so far. I think T can safely trans-
{‘clr that case history over to the *“‘solved”
ile.

THE CAUSE?

As for the cxact cituse of the trouble,
I'm afraid [ can only guess. It was
one of thosc cases where the trouble is
cured before the symptoms are fully in-

vestigated, making an exact diagnosis
impossible.- However, 1 am most in-

clined to the theory that the grid pin
was not making proper contact with the
socket, causing the grid to either open
circuit completely or have much more
resistance to cathode than normal. The
latter condition, particularly, could cause
the output valve to choke up due to
grid- blocking.

To round things off this monlh 1 fecl
baund to-comment on a newspaper clip-
ping sent to me by Mr. B.C.W., of Cam-
hewarra, N.S.W. It is from a handy
hints column which appears regularly
in one of our metropolitan dailies and
the par picked out by the above gentle-
man reads as follows:

“You can repair a radio valve in an
emergency with lipstick. If the base of
the valve is cracked, apply the lipstick
and replace in.the radio. The valve will
last for a few days.”

Radio, Television & Hobbies.

Novamber,

We are then advised that Mrs, L.P.
of Auburn, N.S.W. was awardefl a prize
of 5/ for this’ contribution.

This is onc of those typical feminine
statements which is so hopelessly garbled
and illogical that one hardly Knows
where to attack it first.

However, if you should happen to
read this Mrs. L.P,, perhaps | may start
by pointing out the cracked valve basc
will seldom have any adverse effect on
the valve’s performance.

Secondly, if it did cause damauge, it
would almost certainly be in the form
of a cracked glass cnvelope—and no
amount of lipstick or any other sub-
stance will cure that fault. :

Thirdly, it is difficult to explain why
this method of repair (for whatever it
is supposed to repair!) would only last a
few days. One would suppose it would
repair it permanently or not at all.

And fnally, assuming that it is a
purely mechanical repair that is required,
such as a loose base and which need not
necessarily effect the valve's perform-
ance. 1 can only comment that lipstick
has no adhesve properties whatever,
‘The only time lipstick holds things to-
gether is when it is sandwiched between
the lips of a pair of young lovers in
the moonlight.  Even then, | am given
to understand, it is not really the lip-
stick, but a far greater force Whth is
really responsible.

So, girls. the moral is plain: Don’t
waste your lipstick on a cracked valve
base when there is a serviceman handy.

MASTER BUILDERS
OF EARLY HISTORY

(Continued from Page 17)

not exceeding one ten thousandth part ot
an inch. Most of (his outer casing
has been removed by robbers during
the centuries to build their temples and

houses, but sufficient remains to show
the exquisite workmanship of the
original.

Inside the pyramid are various rooms
which also display remarkable skill in
construction engineering. The King's
Chaniber, originally used for a tomb. is
34 feet long, 17 feet wide, and 19 feet
high. This is made from tremendous,
highly polished granite blocks, fitted to-
gether with consummate skill. The roof
of this chamber consjsts of nine blocks
each 19 feet long dand four feet wide.
These arc surmounted by a further
series of low chambers, which are final-
{y surmounted by enormous sloping
granite blocks at the apex, arranged
with great skill to support the great
load of the mass above.

The King's Chamber and other
rooms have peaked roofs. Twé of the
stone roof blocks extend upwards and
inwards at an angle of 45 degrees from
the tops of the opposite side walls and
meet in a peak above the centre of the
chamber. This a well-known present-
day architectural procedure.

The whole construction shows a re-
markable degree of architectural and en-
gineering skill and is only one of the
.many examples of ancient art as is mani-
fested in such works as the Great Wall
of China, The Hanging Gardens of

Babylon, The Pharos of Alexandria, the

Colosseum of Rome, the Ancient Cities
of the Incas and many others, which
I hope to touch on in future articles.
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METAL UTILITY
CABINETS

FINISH GREY

STANDARD INSTRUMENT

CASES
Cat. No. long High Deep ll’lzlzferpgu";
MCé6 6 6 6 11 9
MC5 9 6 5 1210
MC7 10 8 7 17 10
MC67 12 7 6 19 9
MCBE 10 10 8 1 3 6
MCSIT 12 11 8 1 8 3
MC82 13 10 65 L 8 3
MC83 * 13 8 6} 1 8 3
MC79 15 9 7 111 0

SLOPING FRONT CASES
SF7 74 6} 6 15 3
SET79 91 6t 7§ 19 6
SF71 16 7120
SF8 (3 8§ 8 1 6 6
SF10 8 10 10 2 10
SPECIAL R. and H. TYPE CABI-

NETS, “HAMMERDOCK,” GREY
FINISH, LOUVRED SHDES, WITH

FREE OR FIXED BACK.
MCSA 9 x 68 x 5} 18 9
MCB82A 13 x 8 x 63 112 3
MCB8TA 15 x 10 x 8 2 2 2
Oscilloscope.  R. and H. type, with

2 chassis and fittings. Cabinet of”
Grey “Hammerdock™ type finish, all
internal fittings grey. £12/19/6.

Oscilloscope. R, and H. type, finished
with two unpunched chassis and fit-
tings. £8/10/-.

Oscilloscope. R. and H. type, front
panel engraved for wide band scape.
19/6.

Oscilloscope..  Standard type, with
unpunched chassis, £6/10/-.
All the above «plus 124% S.T., plus

freight if any.

R. H. Oxford & Son

PTY, LTD.
97 Marriott St., Redfern.

' MX3764
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Q-PLUS T-V

NOW BEING RELEASED MONTHLY — THIS EVER POPULAR RANGE WILL EVENTUALLY
AND ANTENNA ACCESSORIES ARE ALREADY AVAILABLE. DUE FOR RELEASE SOON, ARE THE
MANY OTHER TV COMPONENTS ARE NOW BEING ‘DEVELOPED AND THE RESULTS OF

Q-Plus video peaking chokes
VPC-15 to VPC-560

Pi wound on miniature high resistance iron cores
“g;:lllgdmoulded-in extra long pigtails. R.M.S. colour

Inductances values available 15, 18, 22, 27, 33,
39, 47, 56. 68, 82, 100, 120. 150, 180, 220..270.
330, 390, 470, and 560 uH in 10% tolerance.
Fully impregnated and insulated with special heavy
zoated Mica compound.

Retail Price (Inc. Tax) 3/8

O-Plus HLF. filament chokes
VPC-2

Layer wound on hl permeability fron core,
can be used as “‘spook’ suppressor in TV line
oulput systems. ,

Inductance 2 uH. current capacity 5SA.. Fully
impregnated and insulated with special heavy.
coated Mica compdlnd.

Retall Price (Ine. Tax) 1/4 ]

. @-PLUS CORE LOCKING
: ' COMPOUND

A specially formulated compound for sealing threaded
iron cores in formers.
Not a wax, not a “glue.” :
Will NOT harden, soften. dry out with age. heat or
cold:
Lubricates as it locks.
Core remains in position even under severe vibration.
All this means —
NO more cores coming loose after alignment,
NO more cores hopelessly glued or stuck, making re-
alignment impossible,
NO more trying to drop wax, lacquer or glue In coil
i {formers. )
' NOW cores will not move out of position, but can be
re-aligned at any time in the future — even many years
Iater.

ause of the special lubricating properties of ‘the Q-
' ln;f:s core locking compound, cotes which tend to bind
or stick, can be easily lubricated and made to run
smoothly. p : !

-Plus Core Locking Compound, in convenient Joz

tTuhbeesQwilh applicator and full instructions, are available
from all good distributors NOW.
Retail Price 8/3

!

Q-Plus T.V. SET COUPLER

Where Iwo (or more) TV receivers are required to'operate off the
one antennd, a Q-Plus Set Coupler i8 required to correctly terminate
the TV antenna and the TV receiver antenna input. Unless this is
done, then serious mismatch could occur and could cause “‘ghosting’
and other forms of loss of picture quality.
Each Q-Plus set coupler will operate two TV sets from the one TV
antenna, for every extra two TV sets to be operated from the same
antenna,. fust connect another Q-Plus TV Set Coupler to lead in.
Complete with full instructions.

. Retail Price (lpe. Tox) 17/5 y

O-Plus T.V. 75/300 ohm “Balan®

In areas of severe noise and interference. it is usual practice to mount

the TV antenna clear of the noisy area and use a shielded lead-in' (75

ohms co-ax) but as the receiver input and the antenna are usuoally

300 ohms it is necessary to connect a Q-Plus TY 75/300 Balan at

each end. At the antenna end 300/75 ohms (a step down ratio to

match the 300 ohms antenna to the 75 ohms line) and at the receiver -
end, a 75/300 ohms (a step up ratio to match the 75 ohms line to the

00 ohms receiver input. L

The Q-Plus 75/3D0 ohms Balan is completely weatherproof and comes *
complete with full instructions.

Retail Price (Ine. Tax) 32/-

v
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'INCLUDE ALL NON- LAMINATED INDUCTIVE COMPONENTS. IN ADDITION, ALIGNMENT

Q-PLUS . TV KIT SET, TV TURRET TUNER AND TV HORIZONTAL OUTPUT TRANSFORMER.
MODERN DESIGN AND EFFICIENT PRODUCTION WILL BE PASSED ON TO YOU—THE CONSUMER.

0-PLUS CONCENTRIC
TV KNOBS

To suit TV tuners wnd concentric
cantrols. Available in  various
colours, including black, walnut and ¥
cream.  With  attractive  anodised
channel indicator plate. Full size—
easy to read channel numbers
heavily etched and Alled with a con-
trasting colour.  Normally supplied
with clockwise 30 deg, numerals 1-12
to suit turrer tuners (Q-Plus, Philips,
etc.).  Also available with gold trans-
fer with anti-clockwise. 27v4 deg,
gxmerais)l -10 to suit switched tuners
A

Retail Pm-e (Inc. Tax)

TYPE KTCS/1 TV TUNER KNOB
Outside shaft 3/8in diam

Inside shaft 3/d6in diam.

10/- each,
TYPE KDP/1 .JO'VT CONCENTRIC
Outside shaft 14in diam.

Inside shaft 3/16in diam.
10/- each

Q-Plus T.V. Turret Tuner

Covers all Australian Channels—Channel 1-10, full band-
width. Full 360 deg. 12 position Selector (2 positions are
left blank), completely tested and aligned.
LO “Z” link output, features new
High Mu low noise “cascode” R.F.
amplifier circuit and oscillator com-
pensated for frequency drift due to
temperature variations.

Special Imported Hi -Stabi-
lity Lo-Loss “Alkyp" Resm
is used on all coil “bis-
cojts”” and contacis. Coil
formers threaded through-
aut their entire lengih; this
will prevent tuning cores
becoming loose, which can
occur with the core retain-
ing spring types. New type
circuit gives minimum noise
with maximum gain = and,
high stability.

Q-Plus VIDEO & SOUND
LF. TRANSFORMERS

These: LE.’s are used in the MKI and MKII umts and
in numerous other strips.

Type VIF2 LO “Z" Link, Secondary and
Trap 3
,» + VIF3  Overcoupled Bandpass
,, VIF4 Bifilar and Trap
» VYIF5S Bifilar
,» VIF6 LO "Z" Link, Secondary and
Sound Trap
» YIF7 55 Mc/s Sound Trap, Sound:
LLF. or Sound P.V.
» VIF8 5.5 Mc/s Ratio Detector.
UIF1 Unwound LF. Assembly

RETAIL PRICES (INC. TAX)

19/3 each

VIEZ: VIE3 S VEEA s MIES, VIEGH = o =
VIE7 = 13/9 each
( VIF8 = 24/9 each
UIF1 = ' 5/6 each
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the world'’s finest microphones. ..

Almost every sound you hear on every piece of oaudle equip-
ment has its beginning at @ microphone. i
Here dte some of the world’s flnest microphones to fill the
most exacting requirements In :
e RECORDING STUDIOS e RADIO STATIONS
o TELEVISION e PUBLIC ADDRESS ® DOMESTIC
TAPE RECORDING
(@) ALTEC LANSING MODEL 21 C.» Condenser
microphone with remote power supply.
) R.C.A. MODEEL 6023 C. Ribbon microphone with
selector switeh for Cardioid. velocity, or, upidirectionn!
matlern,
() LUSTRAPHONE  FULL  VISION
DYNAMIC MICROPHONE
(©) LUSTRAPHONE RIBRON MICROPHONE
() LUSTRAPHONE NOISE CANCELLING
MICROPHONE,

(¢) LUSTRAPHONE DYNAMIC HANDSED.

(@) LUSTRAPHONE AIRCRAFT NOISE
CANCFLLING HEADSET

suppliers to whofesale, trade, radio G
stations, and T.V

MAURICE CHAPMAN & COMPANY PTY. LID.

158 CLARENCE ST., SYDNEY

ARE YOU CONSCIOUS
of your
INNER-CONSCIOUSNESS ?

There exists a wealth of infinite knowledge just To absorb the Rosicruéian teachings, to harness your
beyond the border of our daily thoughts which can
be aroused and commanded at will. Telepathy, pro- : ) )
jection of thought, the materialising of ideas into approach this matter with a mind unfettered by pre-
helpful realities are no longer thought by intelligent judice or inhibitipns. If you are confident that you
persons to be impossible practices but, instead, :
demonstrable sciences by which a greater life of
happiness may be had. to write for our free 32-page book “The Mastery

inner-most powers to direct benefit, yéu must

have such an open-minded attitude you are invited

i ) o ) ) of Life,” From the inspired pages you will be given
The Rosicrucian teachings enable intelligent men

and women to benefit from their inner consciousness. an insight into the advanced teachings of the

Rosicrucians.

You can learn how to direct your thought energy
towards a specific objective to produce positive

r ; N

results. Learn how to marshal your mental powers : %cr,:b(; %f,‘(?ney_'rhe Rosicrucians (AMORC), Box 3988, :
to improve your business and social career. | Please send me, without cost, the book “THE MASTERY |

. { OF LIFE” ' i
Dedicated to an inspiring object, the attainment of [ NAME |
the universal Brotherhood of Mankind, the Rosi- | ADDRESS I
crucians are a Non-Political, Non-Profit Making | STATE |
Fraternity. : ' L__________________;________|
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DEF THE RECORD — NEWS & REVIWS

Ever since hearing Arnold Sugden's demonstration of two-channel disc recording in Eng-
land last year, | have kept a wary eye open for any signs that the larger record companies
might be making a move in that direction. You will remember that, at this year's Audio
Fair in London, Sugden demonstrated some processed discs using an improved technique.

T is well known that all the major
record companies have experimented
with the idea in the past, and with some
success, but none of them has deemed
the time ripe to take a plunge and put
records on the market. ;

The system referred to is the record-
ing of twin chapnels in a single record
groove, using both lateral and hill-and-
dale methods.

This calls for a special cutting head
capable of producing a groove modulated
in two directions, with low distortion
and adequate separation of channels.

SPECIAL PICKUP

The record is played back with &
special pick-up head also capable of re-
sponding separately to the two chan-
nels. The output from each section of
the head is then carried away to dual
amplifiers and speaker systems to give
a stereoscopic or stereophonic effect.

There are other ways of combining
two channels on a single disc. Emory
Cook uses two bands on each side of
his so-called binaural discs and these are
played back with two standard pick-up
heads attached to a single arm. The main
disadvantage of this method, probably a
fatal one, is that the playing time of
each disc is cut by half thereby, and the
long-playing feature of the modern
record has long emerged as the most
useful thing about it.

There are some electronic systems of
modulating signals into a single groove,
but the essentially mechanical method
looks to be the simplest to use and to
hold the most promise.

It appealed to me at the time as being
the answer in the disc field to binaural
tapes which, despite a reasonable amount
of publicity and promotion, have not
made very much headwayv except in the
specialist market. They do not appear
likely 10 make much impact at least in
the immediate future.

A NEW FIELD

But, in looking about for a new field
to exploit for record sales, sooner or
later the twin-channel disc seems' cer-
tain to be put to test. If it succeeds.
there is big business to be had.

My latest information comes from
America where the Westrex Corporation
has announced a StereoDisk system of
twin channel recording using a single
groove. ,

This is not quite the same as the direct
lateral-vertical system, in that the stylus
cutting the groove is inclined at an angle
of 45 degrees, which Westrex designate
as the 45/45 system. It is claimed that
this system has several advantages over
its contemporary, such as wider fre-
quency range and lower rumble. In a
system sensitive to vertical as well as
lateral movement, motor rumble can
obyiously be a problem.
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The record company which appears to
have done most work with the lateral-
vertical system is English Decca, which
sells in America under the London label.
also used here for some discs. !

This firm is generally recognised by
the industry as having a workable sys-
tem ready to release at any time, a fact
which might well make others hesitate
in the interests of uniformity. It would
be fatal to have several methods all
selling against each other.

The record industry does not want to
enter into any more fights about stand-
ard§!

The interesting thing about the West-
rex move is their demonstration in Holly-
wood of records made with a new cutting
head which they have developed. The

head is not yet ready for releass, but
it has obviously been demonstrated with
a view to providing material upon which
the R.ILA.A. (Record Industry Associa-
tion of America) can consider a stand-
ard for use by the entire industry.

As samples of Decca’s work have al-
most certainly been made available to
the R.ILA.A., it looks as though it won't
be very long before we will see action
on the stereoscopic front.

The significance of Westrex's action is
that this firm makes large numbers of
recording heads used by the record in-
dustry. With a satisfactory version of
this head easily available, a big step will
have been taken toward the production
of records.

And this would be a wonderful thing
for the industry.

As a final touch, it is almost certain
that the records will be compatible —
capable of being played either with
special or standard pick-ups.

That could mean a change-over to a
new groove shape for all records.

If ever this happens, the company
which held strategic patents on equip-
ment, for instance, would collect a for-
tune.

RICCI AND KATCHEN COMBINE IN GOOD BRAHMS

BRAHMS — Sonata No. 2 in A
major for Violin and Piano Opus
100 Sonata No. 3in D minor for
Vieolin and Piano, Opus 108. Played
by Ruggero Ricci and Julins Kat-
chen. Decea LXT 5270.

Brahms wrote only three sonatas for
violin and piano, all of them rewarding
musically, and displaying a skill in in-
strumental integration which even Beet-
hoven himself did not share.

Their success lies largely in the way
in which Brahms uses each to com
plement the other. There are many in-
compatibilities between the two instru-
ments, whose use together is as much
a matter of convenience as of choice.

Brahms had sufficient knowledge of
each to produce a rare unity. y

The second sonata is a bright work,
filled with sunshine and happy move
ment, a mood which never really leaves
it.

The third has’ more power and drama,
although Ricei does not exploit it in this
vein as strongly as Stern does in a fine
Philips recording released some time
ago.

But that is Stern’s way—he is one of
the most powerful violinists of the day.

Ricci, although not lacking in fire, sees
the music more romantically, and rather
more gently.

On both sides I thought he and Kat-
chen made a good team. The latter has
been held back from the microphone,
without which he could easily have out-

1957

weighed his partner, and sometimes he
almost does.
Often you will hear him holding back
the piano as though aware of the danger.
On the whole T was quite happy with
the balance.

Ricei again betrays a tendency to
shrillness in the upper registers although
mostly he plays beautifully. ‘And for
that matter so does Katchen.

The surface and engineering are good.

DONIZETTI—L’Elisir D’Amore,
with Hilde Gueden (soprano), Giu-
seppe di Stefano (temor), Fernando
Corena (bass buffo), and Renato
Capecchi (baritone), with the Chorus
and Orchestra of the Maggio Musi-
cale Florentino conducted by Fran-
ces:sco Molinari Pradelli. Decca LXT
5155.-7. -

Donizetti's operas may not be remark-
able for their plots or libretti, but they
are not lacking in the stuff of which
romantic operas are made — plenty of
choruses, melody and tuneful arias.

Despite the romantic trials which tor-
ment the principals, there are few operas
which are easier or more pleasant to
listen to.

On this basis, I have little but praise.

There is not a great demand on the
singers apart from their ability to sing,
and Decca could scarcely have selected
a better pair than Hilde Gueden and di
Stefano as the stars.
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§ AIR PRESSURE GAUGES
32/6

0-220 lbs ins.
Post N.8.W,, 2/1. 1Imt, 3/3.

ALTIMETERS

BRAND NEW.

£1 ea.

Post: N.S.W. 2/1; Int., 3/3.

AIR COMPRESSOR UNIT

with Qil Trap and Air Hose. New

£6/19/6
Post. N.S.W., 6/5. 1nt., 9/6.
TELE COMMUNICATION
UNIT

comprising 110V Universal Motor,
Sundry gears, carrying case, etc
£4/10/-
Post, N.S.W., 5/5 Int., 7/6.
I.F.S.
12/6 ea.
Post N.S.W,, '1/9. Int., 2/9.

REDUCTION GEAR UNIT

Heavy Duty. Ex-Radar.
Aerial Rotating Mechanism

£4/19/6

freight payabhle at nearest attended
railway station

DYNAMIC HEADPHONES

And Hand \r]l(rophone Combined
Brand New.

25/- SET

Post, N.S. W, 2/6 Int., 4/7.

COMPUTOR

Height and Air Speed
Aluminium Revolving Disec Type
Dimenslons: 6in Diam.

3/6 each

Post: N.S . 1/9; Interstate. 2/9

PRISMATIC PERISCOPES

EX ARMY.
Llght, Beauatiful Vision.
Complete With Leather Case

£3/10/- each

Post: N.S.W. 3/11: Interstate, 5/4

12Y TROUBLE LIGHT

Small unit consisting of Shade ana
Douhle Contact B/C Lampholder fitted
with shart lead and 12V 24W Lamp
Extra Spare Lamp
- Bargain at 7/6 ea.
Post: N.SW,, 2/1. Interstate. 3/3.

TELESCOPES

30-Power Coated lenses, 25/15/-
. Postage, 3/4, inl. 4/6.
30 x 40 Coated Lens.
With tripod. Suit rifle clubs, ete
Length 28in. Weight 1¢lb

£7/19/6

Post: N.S.W., 4/5;, Int. 5/10.

COAXIAL CONNECTCRS
12/6

Post NS.W._ 2/1;

{nt. 373.

No. 11 Tx-Rx

A few only to clear at

These Units are Complete,
Freight pavable at nearest attended
railway station

No. 19 TRANSCEIVERS

with Genemotor

£7/10/-

Freight payable at nearest attended
railway station.

ARTILLERY PLOTTER
50/- ea.

N.S.W,, 5/2 Int.

Post 7/86.

WIRELESS SETS Ex-ARMY
TRANSCEIVERS No. 122

In excellent condition, Easily convert
to suit P.M.G. requirements for use on
watercraft, ete. Freg. 2-8 Mc/s 150-37.5
metres. Complete with Mic.,, Phones.
Power Supply, Leads, ete. Operate (rom
12V storage battery.
A Limited Number at

£16/19/6
OIL PRESSURE GAUGES

New. Suit Cars, Trucks, RBnats,
Stationary Motors, ete.
0-150 Ibs/sq. ins.

50/- ea.

Complete with Tubing
Post. N.S.W,, 2/1. Int. 3/3.

AIR TEMPERATURE
GAUGE THERMOMETER

0-30 minus Cent,, 0-50 Plus Cent.

P8 COMPASS

RECONDITIONED AS NEW.
Liquld Filled. Ex-R.A A F.,, 4in diameter
Cost £35 fdeal for small boats, ete

Special Price

£3/15/- ea. Post. N.S.W, 5/2,

Int., /6.

R.A.A.F. TARGET
OSCILLATORS
£5

Freight payable at nearest attended
railway station.

RANGE FINDERS

Horizon and Bubble Typd
Brand New
Mark IIIB.
complete with Leather Case
Dimensions: 9in x 4in x 2in

Suit Cool Rooms Eleciroplating works EX-RAAF Olé:;oGIN‘M‘ COST |
and 1,000 other uses .
Q/- PRICE 35/-
Ccomplete with (ubing Post: NS W.. 3/2. Interstate
Post, N.S.w. 2/t, Int. 3/3. 4/1.
AIR SPEED INDICATORS SURVEYORS' TAPE
new Chainman’s 100f1
£3/IO/ ;u/SEI“BS/Stee}
rost. NS ) £ - ea.
Post, N.8.W. 2/1, Int, 3/3. Post. N.S.W., 4/5. Int. 5/10
AMERICAN SIGNAL ARTILLERY
TORCH

3 Cell 1deal Sconts Watererafi.
Ete., with colour filters.

COMPLETE 19/6 ea.

Post. N.S.W. 2/6. Int. 3/3.

PLOTTING BOARD

With Brass Rule.

12/6 ea.

Post. N.S.W, 2/6, Int. 3/3.

MANIFOLD PRESSURE
GAUGES
NEW. 22/6

Post. N.S.W, 2/1. Int, 3/3.

PRISMATIC COMPASSES

Ex Army, LUMINOUS
Guaranteed correct

£7/15/- EA.

Post 3/-.

WAVEMETER

Calibrated for Centimetre
Waves. Brand New

£3/15/-

NS W, 6/« Int,

SWITCH UNIT

Motor Driven. Type 35 Ex-Radar

39/6 ea.

Jost N.S. 2/6. Int.,

TYPE R,

Post: 9/6.

3/11.

FUEL GAUGES

190 Gallon Capacity. Brand New
COST £6/10/-.

Price 3/6 each

Post NS.W. 1/9; Interstate, 2/9.

POTENTIOMETER

1,000 Ohm. For Remote use in case with
shielded lead. Large calibraoted knobh

7/6 each
Post. NSW. 1/-. Int. 1/9
DEPRESSION RANGE
FINDER

Contains geared mechanism for 360 deg

travel, fully calibrated. The sight has a

40mm front lens. Complete with low
and high power erecting eyepieces

£15

Complete with case.
Freight payable at nearest attended
railway station.

SINGLE GANG
CONDENSERS, 12/6 ea.

Post N.S.W., 1/; Inmt. 1/6

A.W.A. VERNIER DIALS

BRAND NEW

19/6 each

Post N.SW. 1/; Int. 176

DEITCH BROS.

70 OXFORD STREET, SYDNEY

BETWEEN CROWN AND

RILEY STREETS CITY.
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The soprano has a light and very
sweet voice which she uses with great
facility and charm,

The tenor is perhaps the best of the
{talians recording at the present day,
although his intonation was rather un-
easily astray in the famous “Furtive
Tear” aria.

_ The choruses are equal to most occa-
sions and have plenty to do. The orches-
tra is not particularly prominent, but
shines in the accompaniments, which is
its main role.

VIEXTEMPS — Violin Concerto
No. 5 in A mipor. played by Yehudi
Menuvhin and the Philharmonia
Orchestra conducted by Anatole Fis-
toulari,

SAINT-SAENS —~— Violin Con-
certo in B minor., Played by Yehudi
Menuhin and the London Symphony
Orchestra conducted by Gaston
Poulet, H.M.V. A.L.P. 1241.

Menuhin seems to be much more for-
tunate in his later recordings than he
has been for a long time. So often he
has disappointed me with unsteady in-
tonation and thin, unimpressive tone that
it is a pleasure to hear so much body
and breadth as we do here.

Most of it is due to close miking of
the violin to the great advantage of the
lower strings.

And it is not surprising that the bite
of the bow is so evident. I imagine there
has been some work on the mixing panel.
for the position in space occupied by the
violin varies considerably and, because
of the change in reverberation, it seems
likely that Menuhin has varied his dis-
tance from time to time.

. He plays, too, with vitality and feel-
ing.

Both works are largely tuneful dis-
plays in which luscious tones contrast
with passages of great difficuity and call-
ing for high speed.

Menuhin is equal to them all. If you
have been wondering what happened to
the violinist we knew in earlier years
this record will help you to find him,
even if there are a number of his con-
temporaries much closer to techmcal per-
fection.

Both recordings have a warm, full tone
The Philharmonia sounds the better
orchestra, and its recording is fractionaily
superior.

It is a safely recommended record to
anyone with an ear for the melodious
and brilliant concertos that came from
this musical era.

The surface is good.

TCHAIKOWSY — Swan Lake
Ballet Suite played by the Philhar-

monia Orchestra conducted by
Robert frving. HM.V, O.C.L.P.
1018,

. Far too long to be played often in full,
the music of this ballet, or portions of
it, are known to practically everyone with
the slightest musical interest.

For the full performance, there is Mer-
cury’s wonderful-sounding discs in. an
equally fine presentation album. but this
single record contains a conventional
suite comprised of 18 of the 39 dances.

A side-by-side comparison shows that
the recording is not as brilliant as Mer-
cury’s, nor is the music as brilliantly
played.

Radio, Television & Hobbies Novemtb.er

1 don’t mean by this that it has no
vitality — it certainly has.

But there is little doubt that Dorati
set out deliberately to create a smasher.
and undoubtedly he did.

This, then, is high quality sound in the
E.M.l. manner, and from E.M.l.’s famous
recording combination. There is grear
body and dynamic range to it.

It has this quality — whereas Mer-
cury’s discs leave you a little breathless
in an astonished kind of way, this one
has more relaxation and warmth to it.

I doubt whether there is a better ver-
sion available.

It would make an ideal Xmas present
for both pedant and peasant. for the
music belongs to all.

CIMAROSA—Concerto for Oboe
and strings; VAUGHAN WIL-
LIAMS — Concerto for Ohoe and
Strings; LUIS MILAN, Pavana and
Gigue for Cor Auglais and Strings.
Played by Mitchell Miller and the
Saidenberg Little Symphony con-
ducted by Daniel Saidenberg. Mer-
cury MG10003.

An unusual record, unusual because
oboe concertos are rare and because the
music ranges a wide field.

The Vaughan Williams is one of those

rhapsodical utterances of great beauty -

and fluidity which hark back to the
period of the “Lark Ascending,” although
it was written about 10 years ago. If
there is less freshness there is greater
maturity, and its origin is obvnous from
the first chord.

The Cimarosa concerto, which is an
arrangement by Benjamin of a keyboard
sonata, is from a vastly different period,
and although scored for modern instru-
ments has been aimed at the style of
the original. It is extremely well played
and compietely enjoyable.

STAR PIECE

This is apparently a star piece of Mit-
chell Miller’s, The only other recording
I have is on a Columbia disc and, al-
though the soloist is not named on the
label, 1 would be most surprised if it is
not Mr. Miller himself.

Apart from similarities in style, the
tone of the oboe, which is unusually full
and bland. is too similar in both cases to
be coincidental.

{t-is, in fact, a very good concert oboe,
for many instruments are far too light
and shrill to be so used with success.
Some of its upper register sounds almost
like a flute.

In the Vaughan Williams the orchestra
is quite light and the recording hasn’t
a great deal of life.- But it is clearly
voiced and plaved earnestlv it not with
brilliance. .

The Cimarosa has more roundness
and the bass is stronger. Its colours are
rather pale, but even in this it has a
windswept quality and remoteness which
are pleasant to hear if not sonically out-
standing.

The little pieces for Cor Anglais are |

so different in then sound as to provide
both comntrast and surprise.  They are
much more forward and the tapes have
some background.

If you like Vaughan Williams youw’ll
think the record ecod value for this iten:
alone,

1987

BEETHOVEN—Sonata No. 14 in

C sharp minor Opus 27, No. 2,

DGG 30072 EPL; Sonata No. 26 in

E Hat major Opns 81la, DGG

30213 EPL. Played by Willielm

Kempff.

Who would have thought a few years
ago that we would have had available
complete Beethoven sonatas on 7in
discs!

But here they are, on extended play
DGG’s, almost small enough to fit into
your pocket

The psychological effect of their size
might account for the impression that no
time is wasted over them.

The first movement of the Moonli- .1
is the best. The last hasn’t as much
_vigour or drive as I feel it should, and
some of the turns and technicalities are
not expertly handled.

“Les Adieux” 1is more consistent
although here again it seemed umteddy
at times.

MICROPHONES & ACCESSORIES
" Type $742

£16/9/6

Duo  cell,
omni-
directional,
suitable
for cable
suspension.

Technical

pamphlets

mailed oo
request.

HEWTON MCLAREN

17 LEIGH ST., ADELAIDE,
and teading wholesalers

fype LF-ITV  Aegr
Power Lead TV Filter
designed to filter oul
electrieal interference
at television fre-
guencies.

Rating: 240v 2A mua
500 watts).

lested under exactine
sonditions and proved
horoughly reliable and
officient. Price 40/«.

Ask to see il at your local Aegis dealer's o
write direct for details.

AEGIS MFG. CO. PTV. LID.

208 LT LONSDALE ST.. MELB. FB3731.
L
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Wharfcda'é

LOUDSPEAKER SUPREMACY

A e At et et el

“The First Wide Range Speaker
to sound like True Music . ., . .”

(Statement made by leading professional musicians.)

Comparative Listening Tests have proved
the Supremacy of Whartedale Speakers tor
Absolutely Natural Reproduetion., That s 2
why the world’s leading manutccturers of
high quality amplifiers and pickups tincl.
American) recommend Wharfedale
Speakers: they do fullest justice to their

N\
praduct.
The Super 12”°/FS/AL Speaker
IMustrated ubove, 18 fitted with aluminium vore sl apecial cune with pakelised
apex, and radial corrugations, plus the undoubted advantage ol foam suspen-
sion.  This asseinbly, with the extremely high iux density, resalis m excelent
transient’ response and sensitivity with a very w1dc fredquency range Since the
introduction of this model some years ago, the world-wide demand has Always
exceeded the supply.
Stock position is now improving.
Specifications: Alcomax I Magner: Flux deasity 17,000 lines on {%in centre,
pole, Total Flux 190.0000 lines.
—~—We also recommend the following models:
“} -
NEW SUPER. 3*
A new and highly efficient treble unit for use at trequencies
4 above 3,000 ¢/s on FM transmissions and wide range recors

reproduction. Frequency response- 3,000c/5-—20,000¢/s

SUPER 8% FS
For refined quality up to & watts, or for use as Middle o
Treble Speaker with cross-over network

SUPER 8 IS/AL

An oufstanding Treble Unit with aluminium speech coil and
response maintained up to 20,000 ¢/s. This model is recom ;
mended for use in twin-speaker systems

WHARFEDALE 10 FSB
After the Super 12"/FS/AL the 10"/FSB, fitted with wide-
response cone and aluminium dome. is the best single speake:

in the Wharfedale range z

WHARFEDALE 12”/FS

The 12''/FS makes a very good bass unit with suitable reflex
loading and a cross-over between 400 and 3.000 ¢/s. and is the
“next best" to the Wharfedale [5"/FS.

WHARFEDALE 15”/FS

Now generally recognised as the best low trequency unit ic
far produced in England or any other country! This speaker
is designad for smooth response between 25 and 2.000 c¢/¢
with heavy cone and long speach coil It is the ideal speaker
" for cross-over networks. When provided with 8 or 9 cubic fee!
of air loading the cone resonance is helow 25 c/s.

e

e e Al el el

i
et

sana-filled Cormer K €4S rec
by AMessrs.  Wharfedale.
Htostration shows  upil in use  with  middle
und high lrequency speakers facing upwards.
(N.B.  This unit also’ recomsended as the
ultimate tor the Super 12" FS/AL speaker
and lwie  speaker  svsiems.)

i A A At A A A,

The foum suspension, employed in ail

Wharfedule Speakers, lowers the bass

resonance and gives o very smooth
“top."

e

Also now available: The new
Wharfedale Bronze 10 FSB

For all further information we suggest you contact your Radio Retailer.

28 ELIZABETH STREET, MELBOURNE C.1.
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RIMSKY KORSAKOV — The
Tale of the Tsar Sultan Suite,
Opus 57, May Night Overture;
Russian Easter Iestival Overture.
Played by PI’Orchestra de la Suisse
Romande conducted by Ernest An-
sermet. Decca LXTS311.

The Tsar- Sultan music 1sn’t nearly
as well known as “Scheherezade.” for
instance, and to my ears it hasn’t the
same appeal as music for listening, al-
though there is the typical splendour ot
musical colour.

It is possibly more directly descriptive
and not so well suited as material for a
suite.

But it is still very gorgeous and melo-
dious and both Decca and Ansermet
have as usual done a fine job of the
recording.

The FEaster Festival Overture is
generally dismissed by critics as a kind of
indiscretion which should be excused.
and in truth it is rather noisy and

- obvious in both planning and execution

But audiences continue to like it and
critics must therefore tolerate it, if with
some regret,

_ Ansermet gets the greatest verve into
it and you won’t be disappointed in the
result,

May Night is an early composition,
easy enough to hear but not in serious
competition with the composer’s later
work,

The.mOSl appropriate comment I can
make is that it is true to label in every
respect and the recording is extremely
good.

ALBINEZ — [heria (complete),
arrangements by E. F. Arbas and
Carlos Surinach. . Played by the
Philadelphia Orchestra conducted by
Eugene Ormandy. In  Album
Coronet KLC 579-80.

L must admit to a very definite weak-
ness for music of this type, and while 1
can easily imagine many people would
wilt under nearly two hours of solid lis-
tening, I would remind them that | had
no trouble with it, and that, being a col-
lection of descriptive pieces or interludes.
no pleasure is lost if they are heard when
the mood and opportunity occur.

Albinez, as pointed out ou the inner
cover notes of the colourful and sem-
sibly spiral-bound album, was the prolific
founder of modern Spanish music. His
work is Spanish as no. other composer’s
has been before or since.

These twelve pieces were originally
written for the piano. Albinez made
some half-hearted moves towards orches-
tration. but this was left initially to Fen-
andez Arbos. He worked over five of
them which, since 1927, have been plaved
frequently and with success. :

More recently the Spanish composer-
conductor Carlos Surinach has orches-
trated the remaining seven. and this is
therefore the first complete recording of
Iberia (Spain).

You will no doubt recognise immedi-
ately the work of Arbos or at least the
most popular items such as El Albacin
and EI Corpus en Sevilla. but { doubt
whether, without the-aid ot previous hear-
ing. you could nominate the work of
either arranger.

Radio Television & Hobbies November,

Incidentally, the excellent essay on the
cover was written by Surinach.

Most of the sections are music-pictures
of Spanish towns, but these are primarily
signposts to the free use of folk tunes
and regional colour.

And, as Surinach points oul. these are
more than mere simple sketches. They
have a power and beauty which is fas-
cinating and even moving. .

The orchestra’s performance 1s .echnic-
ally superb. One continually pays mental
tribute to its fiexibility. response and tone
quality. :

To suggest that a certain atmosphere 1s
missing might be to say that only a Span-
ish orchestra can adequately play Span-
ish music, and with such an intimate score
this might well be true.

Not being an expert on this point, 1
can only say that | enjoyed every min-
ute. 1 was pleased to note that the music
was not used as a Philadelphia showpiece.
Instead 1| found an obvions attempt to do
justice to it.

And because of the well-judged
acoustics and remarkable clarity which
high-lighted the Philadelphia solaists, you
will hear every note.

These are beautiful discs which | rate
very highly

HOME - STUDY
RADIO COURSE
FOR AMATEURS

STOTT'S can train YOU
Successfully!

Thig Popular Radio Course provides
a comprehensive training of the
highest standard, under the expern
guidance of Specialists

11 has been especially preparea tor
Amateurs, Dealers, Radio Salesmen
Experimenters, Servicemen, etc,
STOTT'S COURSE WILL HELFP YOU

Write today for details

Stotts Correspondence College

100 Russell St.. Melbourne. 148 Castie-
reagh St.,, Sydney; 290 Adelaide St,
Brisbane; 21 Grenfell St. Adelaide:
254 Murray St., Perth

f=emmms CUT HERE & POST =wwmmn

I To STOTT'S: Please send me, Irec :
and without obligation, full particulars
of your Course RADIO. FOR AMA- ,

: TEURS H

3

:wn NAMe. .. .veverorseessassosananasns. :

r

I Address  ....... e itevesneessaeraacanns :

|

1
PRH 1157 Age 1

Phone: MX4624 (9 lines)

'ALUMINIUM ALLOY TUBING
RADIO

* ALL DIAMETERS—3” to 3> AVAILABLE EX STOCK.
* RECOMMENDED FOR TELEVISION AND BEAM AERIALS.
* STOCKISTS OF SHEETS — ALL SIZES AND GAUGES.
PRICE LIST ON REQUEST
GUNNERSON ALLEN METALS PTY. LTD.
88-92 YARRA BANK ROAD, SOUTH MELBOURNE

R

AERIALS

Telegrams “METALS,” MELBOURNE.

Available from

AMPLIPHONE

Enables you to carry on « ‘phone conversation without hold.
ing on to the receiver. Thus giving you full freedom of bota
hands to take notes or flip over that important file while

ELMEC
60 FERRIS STREET, ANNANDALE, N.S.W.

Send for further details. Demonstrations arranged within
Sydney metropolitan area

talking or fistening.

Fully self-contained and
requires nho wiring in.
Occupies only a space
bin. ¥ bin. on your desk.

PRICE £2210.

{including Sales Tax)
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GOODMANS

’

BRITISH MERCHAMNDISING
PTY. LTD:
183 PITT ST, SYONEY.
PHONE: BL3954
Sale Australian Agente

for
Goodmans Industries Lid
Wambley Middlesex.
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you already own an
~ AXIOM 150 Mk 1I

or AXIOM 22 Mk I

. ~ . the addition of a Trebax Horn
Loaded High Frequency Pressure
Driver and a cross over network
(type X O /5000) will provide a two-
way loudspeaker system with wide
frequency range and a very low
distortion.

TREBAX is a precision instrument manufac-

tured to closest engineering tolerances. Due to
the unique design and construction distortion is
~reduced to an absolute minimum and the fre-
quency coverage of 2,500 ¢/s to 16,000 ¢’s (minus
8 db at 20,000 c/s) is achieved with complete
freedom from irregularities in response. The
diaphragm assembly is self centering and can be
replaced without the use of special equipment.
TREBAX may be employed in systems handling
up to 25 Watts British rating, 50 Watts American
rating. ' ‘
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’ Please send detaily of TREBAX and
GOODMANS multi-speaker systems.

Name

Address

—— o  — — —— -
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BRAHMS—Violin Coucerto In D
Major Opus 77. Played by Zine
Francescatti and the Philadelphia
Orchestra conducted by Eugene Or-
mandy. Coronet KL.C 557.

In many ways this is a remarkable
record. and 1 find it difficult to do justice
to at,

I have never been able to see the
Brahms Concerto in such a steely light
as shines from it.

The steel is obvious from the first bar
—it is that kind of sound. Even the or-
chestra has it.

The violin is extremely forward; it
completely overshadows the orchestra al-
most throughout.

I found myself fiddling with the cou
trols for the first time in a long while,
but I couldn’t quite subdue the sharpness
of the string tone, nor do I really think
it should have been necessary.

A record like this demands a big room
to sound well, for to reduce the volume

in order to get farther away doesn't
work.

BRILLIANT F{DDLER

Of its brilliance there can be no doubt.
Francescatti is a magnificent fiddler, and
by the time you have heard him out,
you can have no two minds about what
he can do The total effect is often tre-
mendous

But I had the feeling he was man-
handling the music as it has rarely been
taken to task.

It is probably the most beautiful of
the violin concertos, and it must be given
firm (reatment.

It is the most spectacular of all the
versions I have, as though the “best or-
chestra in the world” and one of its best
violinists were striving to outdo each
other.

Somehow 1.come back to the Marizy
‘recording of the concerto when 1 really
want 1o enjoy it, although this remark-
able woman 1sn’t in the same class as a
technician. But she has a warm heart,
and Francescatti has not.

You will certainly admire this kind
ot Brahms. but it is a demanding per-
Iformance which vou may find hard to
ove

Despite its sharp edge, the playing is
very fine and often lovely. The record-
ing amplitude is extremely high. which
may have something to do with its rather
strident tone.

One more for the top drawer.

TCHAIKOWSKY — Nautcracker
Suite Opus 71a; CHABRIER-—Es-
pana: PONCHIELLI—Dance Of
The Hours; SUPPE—Morning,
Noon And Night Overture. Piayed
by the Royal Philharmonic Orches-
tra conducted by Sir Thomas Bee-
cham. Coronet KLC 622.

This is the Nutcracker Suite you hear
played most often, and, of course. it
contains only ‘a few of the many sec
tions of which the entire ballet is com:
posed

But you don’t often hear it played as
well as this. ‘

The appeal of the music as a ballet is
largely forgotten now—it is performed
so rarely that comparatively few people
have even seen it as such.

And frankly, when played as beauti
fully as under Beecham’s hand. 1 hardly
think it matters,

Radio, Televisicn & Hobhiss, November,

TOP AWARD FOR NEW PICTURES RECORDING

MOUSSORGSKY — Pictures At
An Exhibition. Played by the Phil-
harmonia Orchestra conducted by
Herbert von Karajan. Columbia
330CX 1421.

Any full-scale version ot the Pictures
must stand up to a comparison with Mer-
cury’s effort of some years ago, released
here by H.M.V. ona 10-inch disc. Even
today, it is a landmark in recording.

This new one is the only one 1 know

which can be considered seriously as a -

rival.

Karajan’s approach is more analytical
than Kubelik’s. He has thought rathes
more about the musical implications of
the work. Kubelik was more concerned
about the impact of the sound. although
his ideas were in some places conveyed
more effectively than Karajan's.

It would take too long to go through
all the sections, but 1 liked Kubelik’s
brisk Promenade, and his portrayal of
the fawning Jew {und Fercury’s record-
ing of it} may never be bettered.

This record has the authentic Beecham
tounch—carefully and tastefully modu-
lated, stylish but always musical, bril-
liant but not overspectacular, lively and
clean, all ragged edges polished until the
music glows.

I doubt whether there is another re-
cent version in which each section sounds
so right.

The recording is worth special com-
ment. Its quality is intimate and im-
mediate, with a fine presence which does
not project itself unduly through the
room—a very good example of that fine
balance which British orchestras seem to
achieve nowadays.

INSTRUMENTAL HIGHLIGHTS

Each movement has an instrumental
feature which must be adequately high-
lighted without being overworked. For
instance, there is the celeste in the Sugal
Plum Fairy, the flutes in the Dance Of
The Fluytes, and the harp and horns in
the Waltz Of The Flowers.

The recording engineers have done
their work well here, without in any wayv
belittling the remainder of the orchestra.

The bass end, and the warm, ful} tone
throughout, are a pleasure to hear.

The tempo of the last section. often
played much more quickly, the integra-
tion of instruments without loss of defi-
nition, and the accurate and unanimous
beat are all typically Beecham.

The three items on the reverse com-
plete what must be as good value for the
money as is offering these days.

It is true that Espana is a little more
restrained than 1 like, the touch a bit
heavy in the Dance Of The Hours, and
there is groove echo in the mighty but
overmeasured Suppe overture. but most
will consider them well done.

There is some recorded background
noise to be heard at times, the sound
deteriorates to some degree on the
heavier passages, and the surface has
some faint clicks. But these are minor
gpigts. for the cutting amplitude is very

igh.

In brief, a really good disc.
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However, as 1 haven't seen the pictures
which are represented, I can only assume
that both men are legitimately com-
petent to colour their own impressions.

On the whole. Karajan’s recording is
better than Kubelik’s. It has better bal-
ance and body. although it isn’t so strik-
ingly brilliant. 1t is recorded at a higher
level, and shows evidence of more ve-
cént techniques.

But the difference isn’t as much as oné
might expect, although 1 didn’t think the
H.M.V. version as good as the original

And yet the American disc suffers
from a background of rumble which
would discount it today.

I must therefore register this new disc
as the best currently available, with no
technical problems and an almost dead
guiet surface.

[t has extraordinary dynamic range,
plenty of first-class bass. and strong but
not strident brass.

For nie it is a five-star effort.

3 NEW STARS

* Ferrier KT.1. 1,000 Ohms/Volt Multimeter
Kit. AC/DC volts and current. Resistance
to 1 megohm. Decibel ranges. An accurate,
comprehensive. compact 25 ranged instrument
—unbeatable value £12

KT.2. 20.000 Ohms/v multimeter kit. Same
comprehensive spec. as KT.l. Value £16.

KMY. (,000 O/v multimeter kit. Same
as KT.1. b with lower curreni ranges and
resistance to 100,000 ohms. Just £9/4/-,

All kits employ strong, attractive metal cases,
casy to read ranges, 19 resistors and a
host of other features.. plus Ferrier Inbuiit
Ouality h

Prices Plus

x
X
*
x

12V2%

Literature and terms on these outstanding
oroducts upon réquest. From

» THYRON RADIO SUPPLIES

233 Victoria Road,
* GLADESVILLE, N.S.W WX3428

ST. where applicable

ACCESSORIES
Type R572
£18/9/10

im;:‘(?::cm
Type

R572/L

£22/9/4

(Low
impedance).
200 ohms) due
cell omni-
directional.
Other types afs

wvallable from

Ply. lid.

BRISBANE

MiCROPHONES &

CHANDLERS

Albert and Charlofte Sts..
and leadina wholesalers
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MODEL 1004 Recordchanger—4 Speed. This model is the latest addition to the DUAL range,
maintaining the same high standard of reproduction, further advanced technical features and new
modern styling exclusive to DUAL equipment.

Operation is hy push-button control, needle is placed
‘gently on record edge by the patent roller-glide mechanism
which eliminates all risk of damage to valuable records
and styli.

After completion of last record the pickup arm returns

automatically to rest and is securely locked in this position.

Please write for illustrated leaflets.

PICKUP SYSTEM. All DUAL Models are fitted with the wide range erystal cartridge (CDS2-
CDS3) with twin sapphire needle assembly (DN2). With a frequency range of 20-20,000 eycles
and the very low static horizontal compliance tliis system gives perfect undistorted reproduction
with minimum record and needle wear. For the microgroove enthusiast twin microgroove sap-
phires or Diamond microgroove assemblies can he supplied.

£18/10/-

MOD. 295 — 4 SPEED MANUAL PLAYER

Fitted with automatic cut-off. Ideal for “building .
in” where space is limited or for use as a portable £24/15/-
as illustrated at right.

p/ayerd anc/ Céangerd are addeméﬂ?c/. maré?fm/ annl ABI‘UI'CQJ 4”'

. FR€D A. FALK & CO

PTY. LTD,
28 KING STREET * ROCKDALE * N.S.W. * AUSTRALIA
TELEGRAMS & CABLES: "'GRAMOFALK, SYDNEY"' o PHONE: LX 4783
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BEETHOVEN—Quartet No. 13

In B Flat Major Opus 130: Quartet

No. 17 In B Flat Major Opus 133.

Played by the Hungarian String

Quartet. Columbia 330CX 1405.

To say that this is one of Beethoven's
finest works, which should be known
to every music lover, is merely to state
the obvious. It is equally obvious that
a performance by such a distinguished
quartet must be considered very seri-
ously.

My first reaction was much the same
as 1 experiecnced when hearing the first
Trecords by the Hungarians—that they
habitually play everything too quickly.

Subsequent playings did much to re-
concile me to this outlook, but 1 stil
retain an unsatistied feeling in many
places that the music has passed me by
before 1 have had a chance to really hear
.

This is particularly true of the second
movement, which is far too delightful to
run away from us at such a pace.

The amazing thing about this quartet
is that, when you become used to its
speed, you realise that, technically, very
littte if anything has been missed by -the
players.

Whether you believe they have really
grasped and given out the full stature
of the work or not will depend a good
deal upon your temperament. As | see
it, there is an appropriate tempo for this
and for most other of the later works
which is part and parcel of their being.

To rush them, psychologically or in
fact, is to cheat the listener of the time
factor essential to the serious business
of musical absorption.

But if you can hurry your reactions
sufficiently, you -will, as 1 have indi-
cated, regard this as a distinguished
performance.

It is probable that all the Beethoven

quartets were recorded under the same -

conditions, which provide a lively studio
so that the concert hall atmosphere is
most noticeable. I don’t at all object
to it, nor is there any feeling of re-
moteness associated with the sound.

In fact, the near-orchesiral use Beetho.
ven makes of the strings is, if anything.
suited thereby.

The Opus 133 was actually the final
movement of this quartet, but Beethoven
replaced it after an initial performance.
It is far more complex in structure and
material than the earlier movements, a
fact which alone justifies its ultimate
separation. It requires a completely dif-
ferent kind of listening.

This is an important release at a time
when chamber music of this kind and
standard is available far too rarely.

Doctor Watson Meets Sherlock
Hoimes and The Final Problem.
Stories by Sir Arthur Conan Doyle
dramatised by John Keir Cross. Sir
John Gielgud (Sherlock Holmes),
Sir Ralph Richardson (Doctor Wat-
son), and Orson Welles (Professor
Moriarty). Decca LKA 4164.

Unless you are a student of Sherlock
Holmes, you will rate this record as first-
rate.

It has an impressive array of stars,
all of whom are skilled in their art, and
who have obviously put a great deal of
thought and effort into it. .

But if you really know your Sherlock.
yon mightn’t be so- imFrcsqed

Holmes is far too soft and easy-going
to satisfy me, We are told that he was
a man. of rare smiles, but here he not
only gives way to frequent laughter, but
giggles almost like a schoolgirl. There
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is none of that asperity and impatience
for which he was notorious.

Nor is there rcal tension in his first
meeting with Moriarty, a tension which
must have been there for all the light-
hearted banter, none of which is im-
proved by addmom to the dialogue.

I could go on at length. for there is
more to tell.

Watson is much too sophisticated for
me. Despite his sclidity and occasional
shrewdness, he was something of an
carnest  bumbler, and Richardson is
much too suave an actor to sound any-
thing more than an experienced man
playing down to a part.

Orson Welles as Moriarty is much
more convincing. and 1 wouldn’t guarrel
with him.

It was a mistake to overplay the violin
theme which Holmes allegedly composed.
an annoying thing which drove me to
distraction. 1 couldn’t imagine Holmes
being responsible for such a maudlin
device.

The best parl of it is the Final Prob-
lem. Here all the matters complained
of arc present in their leust objectionable
form, and the dramatic effect and con-
tent” are most convincing.

1My best advice is 10 hear it for your-
sclt.

RICHARD STRAUSS—Don Juan
Opus  20; Waltzes from Rosen-
kavalier; Till Eulenspiegel Opus 28;
Love Scene from Keuersnot Opus
50. Played by the Philadeiphia Or-
chestra condocted by Eugene Or-
mandy. Coronet KLC 616.

A good record it you are looking for
a cross-section of orchestral  Strauss
played by an orchestra which shows up
best with brilliant, tuncful music. If is
easy to see why Strauss in his time was

considered by many to be the ultimate

composer.

Technically, it has a iuli-bodied, rich
tone. -ideal for the purpose. Reverbera-
tion is decidedly more than average. The
sound has a lively atmosphere rather
overdone by ideal standards, but it cer-
faindy gives breadth and size to the or-
chestra which is most impressive, In its
sheer weight it is almost overpowering.

I liked the vividness of the bass strings
which won’t calt for any reinforcement
on your part.

Don Juam emphasises the romantic
atmosphere. and manages it rather bet-
ter than in the passages of unrestraint,

where the brass might have come
through with a sharper edge.
I'he famous staccato horns, too. are

not as distinct as they should be,

The Waltzes have weight and vigour
without any cause for {urther comment.

The churacterisation of Till is better
handled on some other versions, but the
superl playing and great dynamic range
of (he recording are undeniable.

The performance is spectacular rather
than subtle, and reverberation tends to

. cover up a good deal of individual work,

particularly from the woodwind.
The love scene from Feuersnot isn’t as

familiar as the rest—it might even be
a first i in a
strong. romantic and, at times, Wag-

nerian vein which gives ampie scope for

the Philadeiphia sfrings.’

There are some surtface blemishes, but
for the most part they atre covered up by
thrilling sound which, in heavier pas-
sages, has a trace of roughness.

In brief, a spectacular record, in which
the orchestra comes off rather better
than the mmnsic.
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Music in the

MERCURY

mannenr!

MUSIC FOR BATON TWIRLERS
Carl Stevens and his Military Band

The Thunderer; The Official West Point
March; Anchors Aweigh; Marines Hymn;
Semper Paratus; The U.S. Air Force March;
‘Colonel Bogey; Fairest of the Fair; Bom-
basto; El Capitan; The Invincible. Eagles
Muskat Ramble.

MERCURY MGZOTGZ

po

HERE COME THE
Ella Fifzgerald: A Beaunful Friendship;
it’s Only A Man; Too Young For The Blues;

The Silent Treatment. Anita O’Day: The
Get Away And The Chase; Honeysuckle
Rose; You're The Top. Jane  Powsll:
Mind If | Make Love To You; True love,
Toni Harper: We've Got To Llive, Got To
Grow; love s A Wonderful Thing; |
Telephoned, | Telegraphed. Pearl Bailey:
Tired; Go Back Where You Stayed Llast

Night.
VERVE MGV2036

Borodin — POLOVETSIAN DANCES
Rimsky Korsakov — COQ D'OR SUITE
Lond. Symph. Orch. & Chor. cond. by

Antal Dorati.
MERCURY OLYMPIAN MG50122
Pressed hy the manufacturers of
ASTOR Quality Radios, Radiograms and

Television.
4090
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These two new: Rola loudspeakers,
Models 6M and 3C, are particularly
suited for use in table model TV sets
where space is at a premium, yet ade-
quate facilities must be provided for
the extended range reproduction
available from TV’s frequency-modu-
lated sound channel. |

Both new speakers incorporate the
famous Rola “Fluxmaster” principle
which eliminates the stray magnetic
fields which can distort the TV pid\fre ;

The response of the high efficien
6M takes care of the low and mid fg
quencies while the coriveniently
3C can be front-mounted to pi@

sound which gives “pres
perspective to the TV set
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BEETHOVEN—Viculin Concerto
In D Major Opus 61. Played by
Nathan Milstein and the Pittsburg
Symphony Orchestra, conducted by
William Steinberg. Capitol P-009.
This is vigorous, fast-moving Beetho
ven, more notable for its vitality than for
its depth. .

It is the antithesis ot the Schneiderhan

recording by DGG which., for all its
studied handling. T prefer for it
musicianship.,

Fhe Berlin orchestra, too. has greater
resources than the Pittsburgh which, time
after time, shies away from becoming
too involved in the score.

Milstein’s part_ is rathet in keeping
with it. He is as steady as a rock. his
intonation and dexterity are faultless, but
he rarely builds up an atmosphere of anm
size.

He is closely recorded. and his higher
register is often shrill and thin; too light
to stand up fully to the music.

HIGH MERIT

At the same time. in a Held of com-
petent  versions, none of which has
reached outstanding proportions. this re-
cord must be included as being of merit
compg]rah]c with most of its contem
poraries.

It is not recently made. and the sound.

although far from inadequate, is not
striking.

Some of the best playing is in the
szcond  movement. where  Milstein

achieves that atmosphere of stillness wheh
is the main magic of this exquisite music
This. and the lightweight last move-
ment, are the most successful portions
of the performance.
_ But here, as elsewhere, 1 would have
liked to hear more from the orchestra.
Thc_ surface is good. Cutting ampli-
tude is not high, nor is the dynantic
range, at least in comparison with efforts
of moare recent date

PUCCINI—Operatic Arias sung
by Anfonietta Stella with the Lon-
don Symphony Orchestra conducted
by Alherto Erede HMV ALP 1428,

I received something of a shock when
this disc begun to play For me, Stella
is a new singer. and a most exciting one
I can guess that we will hear more from
her later on.

Certainly she hasn't shirked = severe
test—the record contains just abour all
the best known Puccini arias--and so
invites comparison with the work of
every modern operatic soprano

And in her best efforts she can holc
her own with any of them. Her high
range is strong and accurate. Some of
her notes are really magnificent. with
the full authority and ring demanded of
the prima donna.

At times she reminds one ot Tebald:
at others of Callas. but her voice has »
freshness which is her own

Dramatically she is not as smiooth as
Tebaldi. nor does she achieve that dis
embodied purity which Tebaldi can do
better than anyone She is pot as force-
ful as.Callas but she has plenty of power
and her voice is more consistent.

She has not- yet learned the art ot
judging the dramatic progress of an
emotional aria; she tends lo anticipate
the high spots and thus weaken them
when they come. .
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But she has the authentic soprano’s
equipment, and a sincerity which makes
some of her performances most moving.
ff_you haven't yer heard her vou are
in for & surprise

This is a lovely record w0 play  The
recording is almost faultless and the
orchestral accompaniments ot particu-
tarly high quality The voiwce has great
presence. and although the cutting
amplitude, is high it played cleanly for
me.  Surface noise is non-existent.

Musically | thought it quite a high-
light—technicully it is up to demonstra-
tion standard

HIGH FIDELITY CLASSICS —
Demonstration Disc (Selections from
Copland, “Billy The Kid;” Albeniz,
“Seviila;” Delius, “On Hearing The
First Cuckoo;” Beethoven, “Pastoral
Symphony” Excerpt; Villa-Lobos,
“Quator;” Shostakovitch, “Quintef
For Strings”) Capito! 1.A1 9024

By 4 coincidence, after writing so
much about listening to amplifters and

of records for the purpose and. after
having reviewed a 12in Capito! about
which  you read last month along

comes a second demonstration. disc from
the same studio to underline what | have
been saying.

This is a Jm eftort. and once again
it contains excerpts from standard
Capitol releases, cut with special care
(according to the accompanying book-
let), precise groove dimensiens. xnd
wider than usual groove spacing

Once agam the stress 18 on listening.
and there is little doubt that there is a
great deal to be heard.

Says Charles Fowler who wrote the
notes, “As you listen to the excerpts on
this record, listen deeply to each instru-
ment. to the balance of instruments. to
their tonality to the difference in these
considerations from one track to an-
other; to study, to understand the effect
which the combination of composer, con-

ductor, and producer have striven fo
create for vou”
COMPLETE ITEMS

Except for the excerpt trom Beet-

hoven’s “Pastoral.” each item is complete
in itselt. and 1 think this is important
even if, as in the case of the Shostako-
vitch, the movement played is a short
one. Records like this which are meant
to be heard with concentration should
not offer a psychological shock when
the piece breaks off in the middle—that's
the best guarantee that the owner will
always avoid that section whep he plavs
it throungh .

I thought ull the selections were good
judeed on their total interest value. The
Delius doesn’t sound like English Delius,
and the piano selection as the notes
point out, is intended to demonstrate in
teresting piano tone rather thap “mellow”
guality

But the sum total is on the credit sidc

My: only criticism —and we should be
hard. on discs tike these-was a fraction
toc much rumble on one side, and a
pre-echo on the first note of the. piatio
which, with the special qualitv claimed.
should not have been there.

And these points are too minor
seriously against it.
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NOTICE!

SOUND
INVESTMENT

IN HIGH-FIDELITY SOUND

THE M.B.H.
PICK - UP

THE NEW

M.BH. TYPE "D PICK-UP HEADS

The M.B.H. type "D" pick-up heads
plug into the standard M.B.M. arms
without modification but give im-.
proved response and greater reli-
ability. The marking on the heads
gives "an indication of the imped-
ance of the line, transformer, or load
resistor into which the various heads
are to operate. This impedance
must be adhered to. The equalised
heads marked “E" have the correct
treble roll-off to the characteristic
curves BSS No. 1928 (R.LA.A)) fine
and coarse groove records. To
special order they can also be sup-
plied to suit other curves. These
heads are expected to be of use in
studios to save the operation, of
switching curves, as a single fixed
equaliser can be used for the bass
section of the curves.

" TYPES AVAILABLE

Max,
Load Output Ou?;igt Allowable
TyPe  ympedanc: iy "/sec Lead
em/sec  cm Cap
D7 200 ohms imY - I5mV —
06 600 ohms ImV 4a5mV -
D2e 200 ohms Imy 15mV -—
D4E 400 ohms imVY 45mV -
D15k 15,000 ohms 16mV  i50mV 100 p.f.
D50k 50,000 ohms 20mVv  300mY 50 pt.

The House of Quality Products

WILLIAM WILLIS

T ) > P . 27

“RCOPTL.LTD,

428 Bourke Street,
Melbourne C1.
Phone MU2426
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SHORT-WAVE NOTES BY ART CUSHEN

FLASHES FROM CANADIAN IKW STATION IS HEARD

EVERYWHERE

PERUVIAN station OAX6H, broadcasting from
Tacna, has been heard from 9.30 pm. on 94595
Ke, with & good signal in usual commercial pro-
grams in Spanish. The station is only heard to
10 p.m., when the Mexican signal XEWW on
9500 Kc opens the transmission for the day.

ICELAND transmitter TFI, using 12175 Ke,
which we have given publicity to last month, has

extended its schedule and now operates daily
10,00-11.15 p.m. and 6.00-7.00 a.m.

FRENCH SUDAN is the location of s new
station which, operates with the slogan Radio

Sudan, and this station [s operating on 4835 Ke
with a2 4 Kw transmitter. Broadcasts are made
in French and ather vernacular languages, but the
exact transmission schedule is not known.

RADIO TCHAD in French Equatorial Africa,
which broadcasts from Fort Lamy, operates 9.00-
10.45 pm., 3.15-6.00 am. on 4904 3 Kw and
6200 Kc with 250 watts.

TAIWAN station BEC27, of the United States
Armed Forces' Radio Service, operates with 1000w
on 1560 end 7210 Kc. The broadcasis are in
English and recently reverted to a _schedule altera-
tion, due to standard time again in operation
in the counuy. The station now broadcasts 7.00
a.m,-2.05 a.m., with sign on on Sundays at 10.00
am. News is carried midnight and 2.00 a.m.

‘IRAN operates several low-powered regional
transmitters  which are  heard in  the early
mornings and the present stations known to be
in service are Radio Meshed 6250, Isfahan 6511,
Shiraz 6383, Koydestan 8108, Ahwaz also on
8108 Kec.

AUSTRIA'S RADIO WEIN, in Vienna, is
operating on the following schedule. reports the
World Radio Handbook—OEI23 7245 Kec 4 Kw.
10,00 a.m.-noon and on Sundays 11.00 a.m.-noon
and daily 7.30-8.30 p.m.; OEI30 5985 4 Kw, daily
at 5.00-7.00 pm. and 11.00 p.m.-3.00 a.m.; OEI23
9665 4 Kw. daily 5.00-8,00 a.m.; OEI38 2356]5
20 Kw, daily 5.00-7.00 p.m. to South America.

TANGIER station WTAN, over the Voice ol
Tangier on 9418 Kc, is heard with “Back to the
Bible"” broadcasts 6.30-7.00 p.am. and alsa in
English from 3530 a.m. and on Wednesday at
5,00 am. WTAN now is reached by reports
to. WTAM, P.O. Rox 2219, Tangier, Morocco.

RADIO PEKING, in its new English schedule
which is nu\\ in use, carries programs as fol-
lows:—35.00-3 a.m. to North Africa. Middle
East, on ]1945 15370 Ke: 5.30-7.00 a.m. and
7.30-8.00 a.m. 1o Europe on 9460, 11650; 11.00-
1.30 p.m. to North America, 15115 and 17745
7.00-7.30 pm. on 11820, 15350, 1o South-East
Asia, while the rransmission to Australia and New
Zealand, 7.00-8.00 p.m.. is broadcast on 15060,
17835, To India and Pakistan 1.00-1.30 a.m.
on 15095, 1768C: 1.30-2.30 a.m. dictation news
on 150935 and .17680; Spanish to Europe is re-
leased on 6.30-7.00 and 7.30-8.00 a.m. on 9460
11650 Kc.

SYRIA’S usual two-hour program from Damas-
cus for West Europe hus been shortened and
can now be heard 5.30-6.30 a.m. on 15165 Ke,
French at 5,30 a.m. and English 6.15 a.m.

DAKER in' Senegal has been noted by Kevin
Dunham, Narrandera, N.SW., in the afterncon
transmission from 4.00 to 6.00 p.m.

The musical program is generally well received
and the signals are normally at good strength.
The station on 11895 Kc is also heard in the
morning with English news at 830 am., and
after this 10-mipute session the station signs off
at 8.40 a.m., with the French National Anthem.

UNITED STATES transmissions have been noted
by Kevin Dunham, who reports the Armed Forces'
Radio Service in New York as being heard from

.30-8.45 a.m .on WBOU (177800, WRUL (177503,

RUL  (17710), WRUL (15350) and WBOU
(15270). the latter station having moved from
15285 Kc. The United Nations transmissions on
U.N. Radio is active agpin during the present
session in New York, and the best received are
KNBH (11710}, from $.45-6.00 p.m., with trans-
missions directed to Australia, The Tangier 11790
WBOU 15440 stations have been heard 3.00-8.00
a.m., with news from the meetings of the General
Assembly and relays of the debates, &

RADIO JAPAN plans to. step up {ts oversens
broadeasts to 24 hours a day during- 1958 from
the present 15 hours’ broadcasting each day. New
transmissions would be directed to Africa and
Central America.

MAITL deliveries to North Korean and Northern
Vietnam has ‘been puzzling our readers, as such
letters are being returned marked ‘“‘no service.”
We would suggest that readers send their reports
via Peking, as we have found this a more reliable
. method. 3

e i

One of the lowest powered shortwave transmitters VE9AI, in Edmonton,
is providing fair signals in this part of the world.

'THE reception of one of the oldest established,
and lowest powered, Canadian shortwave sta-
tions can be taken with some pleasure, and this
month the signals of 100 wait VESA] have been
heard.

The station, which relays broadcast band trans-
mitter CHCA in Edmonton, Alberta, uses the
slogan ‘Radio 930, VE9Al operated on 9540 Ke
and it was indeed a surprise to hear this station
at 11.45 pan. on a Sowrday evening with a pro-
gram of polka and Scottish dance numbers. local
commercial announcements for sponsors in Edmon-
ton and Calgary.

Identification  followed at
station dropped in strength
after.

The signals were only fair in strength and
there was severe interference from the many
stations on this congested frequency.

VESAL is the lowest-powered Canadian private
shortwave station in regular operation, although
we have heard announcements from the Van-
couver station CKWX that they have again put
the 50-watt station CKFX on 6080 Kc. This is
a Station which we verified several years ago.

YESAL which relays CICA, is owned by the
Edmonton Broadcasting Company, Buirks' Build-
ings, Edmonton, and commenced operation in
1922. The station is affiliated with the Trans-
Canada network.

midnight, and the
to fade out soon

Notes from readers should be sent

to Arthur Cushen, 212 Earn Street,

Invercargill,  N.Z. All times are
Eastern Australian.

Prague to South Pacifice

SPECIAL rransmission to Australia and New
Zealand has been commenced by Radio
Prague, Czechoslovakia, from 630 1w 7.30 pm.
daily. The signals are excellent on OLR7A on

21450 Kec. but the two other frequencies, 17810
and 15180 Ke, are both covered with severe
jamming.

As all these frequencies are new to the station,
reports are requested to Radio Prague, Prague
2, Czechoslovakia. = The station has also made
some changes in the frransmission to North
America, heard at 3 p.m., and this is now broad-
cast on 7250, 9510, 9550, 11830 and 11930 K¢

DX SESSION FROM
RADIO AUSTRALIA

The popular ‘session from Melbourne
has now been revised to broadcast
as follows.

Sundays 8.00 am. on 17790 Ke
East Asia and NMorth Pacific.
Sunday 3.30 p.m. on 21680 Kc to
Africa.

6.45 p.m. on 11710 Kc to Europe and
South Pacific.

Sundays 11.30 p.m. on 11810 Kc to
U.S.A. East Coast.

Monday 2.00 a.m. on 11810 Ke to
¢ Neorth America, and to
Asia and Europe, on 11710, 9580,

- 7220 Ke.

FRENCH GUINEA station Radio Conokrey hus
been heard in New Zealand opening at 4.30 p.m.
on 4910 Kec with some interference from VLM4
in Brisbane on 4920 Kc, The station fades out
after 5.00 p.m.

HAITIAN station 4VEX has been heard on the
new frequency of 5740 kilocycles, and was noted
with a new slogan, Radio Haiti. The Voice of
Haiti, and North American listeners are hearing
the station from 11.00 a.m.. and in this area the
morning broadcasts, which are heard here at 9.00
p.m,. should be possible to be received.

TEHERAN RADIO has been heard on 17776
Ke with a short five-minute news session in Eng-
lish at 6,00 am. and is also in chain with an
outlet on 9680 Ke.

United Nations Command

WYHE Voice of the United Nations Command,
which operates transmitters in both Karea
and Japan, is now operating on a new schedule
and several of the frequencies have been received
in this area.

Broadcasts are made in Cantonese, Mandarin
and Korean, from 8.30 p.m. to midnight, and then
the session is rebroadcast at other times to 10.00
a.m.,

The programs are carried on VUNC-Korea, at
Seonl on 760, 1220 Ke, 1 Kw, and 2720, 3765,
both 300 watts are o the air, 8.30 p.m,-10.00 a.m.
The NHK Yamata shortwave transmitter JBD2,
on 9560 Kec. 10 Kw. 9.00 p.m.-4.00 am. =

JBD, using 6015 K¢ with 20 Kw, carries the
broadcast 11.30 p.m.-9.00 a.m. The second net-
work of the Korean Broadcasting System in Seoul
also takes part of the transmission and it is
carried by’ these stations, 10.30 p.m.-midnight.

Schedule from Lisbon

FIYHE present transmissions of Emisora Nacional

at Lisbon includes two  transmissions in the
13-metre band and is as follows:—8.00-11.15 p.m.
on 21495 Kec, directed to Timor and Macau;
11,15 p.m.-3.15 am. on 21495 and 11.30 p.m.
3.00 am. on 17880 K¢ to Goa India and Pakis-
ton: 3.15-4.00 am. on 17895 to East and South
Africa: 8.00-11.15 p.m.. 3.15-7.15 am. and on
Sunday 8.00 p.m.-7.15 am. Monday on 21700
and 4.00-7.15 a.m. on 17805, also 6.00-7.15 a.m

on 15125 to_Portugucse East Arfica, Angola and
Sao Tome; 7.30-10.30 a.m: on 15125, 7.30 a.m.-
noon on 17895, and 7.45°am.-11.00 a.m. on

15100 Ke, to North Atlantic. Guinea, Cape Verde
and Brazil. 11.00 a.m.-2,00 p.m. on 15100, 12.15-
2.00 p.m. on 11840 Kc to North America (East
Coast) and from noon-2:00 p.m. on 9635 Kec. to
North America (West Coast),

Seoul on HLKG

The first. English_transmission heard from Seoul,
at a time more suitable to reception in this area,
and at a sirength which is of reliable quality,
has been noted on the session from HLK6 on
11925 Ke. from 6 p.m.

The transmission {8 of one hour, the first 30
minutes in English and the remainder in Korean.

'Using the new 100 Kw transmitter, the fre-
quency in use .is clear from interference and the
nmsr':lm consists of news. a news . commentary,
music, and generally a greeting and recording
from an American serviceman in Koren to his
folks in the United States,

The station_announces s “This is Radio Seoul,
the Voice of Free Korea broadeasting from Seoul,’
The closing announcement indicates the program
is on the air from 3.30 to 4.30 p.m. and 6.00 to
7.00 p.m, When closing the station states, “This
broacdast_is on the air twice daily, from 2130 to
2230 Pacific Standard Time and 22 1o 2300 hours
Hawaiian time. on HLK6 on 11,925 Me/s. We
invite our listeners to send a postcard or lelter
to the Voice of Free Korea, Korean Broadcasting
System, Seoul, giving cor ani
on the program. Please join us tomorrow at the
same time.'

New Jap channels

FNHREE new frequencies. 11965, 17755 and

17855 Ke. have been added by Japan to its
services in varigus transmissions throughout the
world,

1,30-2.30 a.m., JOA4 11705, JOB21 15325; 3.30-

B21 15325 6.00-10.00
a.m., 2 15325; 3.00-4.00 p.m.,
JOA24 17855, JOB2] 15325; 4.30-6.30 p.m.. JOA23
17755, JOBY 15225: 5.00-6.00 p.m., JOA20 17823,

JOBS 15235; 7.00-8.00 p.m.. on JOA4 11705,
JOB2D 9525; 7.00-8.00 p.m.. JOAZ20 17825, JOBS
15235; 8.30-9.30 p.m., JOA4 11705, JOB3 9675
9.30-10.30 p.m.. JOA4 11705, JOB3 9675 9.30-
10.30 p.m.. JOA23 17755, JOB9 15225 11.00-
midnight, JOA4 11705, JOB3 135235 11.00-mid-
night, JOB22 11965; midnight-1.00 a.m., JOA4

11705, JOBS 115235,
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L HAM BANDS WITH BILL MOOR

Radio Amateurs in many countries of the world have been co-operating in IGY projects by
recording observations of radio signals and phenomena. Satellites provided the most inter-
esting field last month. .

YHE launching of the Russian satellite in early

October provided a change for amateurs
from the normal run of .DX, Ragchewing, etc,
They were soon in the news with reports of their
reception of signals from the satellite, the “bips"
on 20,005 and 40.002 mec/s were the mosi
listened to programme for many days,

Here in Australia we were particularly well
placed for reception. which was generzlly pos
sible for two periods during each orbit, the
“Moon'' passing directly over Sydney on a num
ber of occasions.

Some of the W stations, for
3§|Iy hear it for

! instance, could
10 minutes out of the possible

Main problem of many amateurs was to stretch
their amateur band spread receivers the extra
megacycle. also there were a number. of stations
transmitting “bips'"" at the rate of 20 per eight
seconds to make identification more difficulr.

Two of first amateurs to record reception in
N.S.W, were Hugh Stitt, VK2WH, of Forbes, and
Jack Hill, VKZADT, of Inverell, The latter, dur-
ing the Sunday VK2WI broadcast, supplied full de-
tails on times of reception and how to iden
tify the signals,

A number of stations rebroadcast the
to assist others to locate and
lite's transmissions.

Many amateurs kept complete records on the
reception and strengths of the signals, and these
were used to determine when the satellite was
passing over Australia. VK3IWIA gathered in-
formation trom amateurs throughout Australia on
the signals received.

Most radio amateurs and amateur AsSITONOMErs
were organised for reception and observation of
the east-west 108 mc/s U.S. satellite (see else-
where in this issuel.

The Russian Moon and
20 me/s arrangemen! necessitated .a change of
plans to make complete observations.

. A series of simulated tests have been car
ried out by N.S.W, amateurs to check the warn-
ing ' system they have set up to provide advance
notice of the arrival of the Earth Satellite (U5
type} for the Sydney amateur astronomers.

Phil James. VKIER, in charge of the organis
ing for the N.S.W. VHF and TV section trig-
‘gered off the test with an announcement on the
80-metre band at an -unspecified time between
7 and 8 p.m.

Forward warning stations Hugo Stitt, VK2ZWH
and Neville Wilde, VK2DR, in western N.5.W.,
transmitted the warning back to John = Miller,
VEK2ZANF in Sydney.

John then passed the warning o the amateur
astronomer station at Belfields, where 144 mc
equipment of Horry Lapthorne, VK2ZHL. was oper-

“bips"
identify the satel

its south-north 40 and

ated by VK2ZBP, VE2ZCW, and VK2ZAV. The
warning clock for the astronomers was started.
The time eclapsed for the warnings to arrive at
Belfields varied from 1.5 to 2 seconds, which
will allow the telescopes to be trained on the
path of the satellite.

Gosford field day

/INHE Gosford Combined Newcastle Branch and
Sydney W.I.A. Field Day will be held this
year at the Gosford Sailing Club's rooms, an
ideal location with picnic grounds and Olympic
Pool close by. The date is Sunday, November 17.
A full program has been arranged, including a
scramble. 144 Mc/s hidden  transmitter  search,
competitions for the OMs. The XYLs, Yls and
Tunior's entertainment will be catered for. Dis-
posals equipment will be available.
These combined cvents have been held an-
nually for over 20 years with attendances of over
250 persons on occasions. Make the run o

Gosford on Sunday, November 17, to meet vour
amateur friends: the family will enjoy them-
selves.  Major Collett, VK2RU, is in charge of

local arrangements.  Any of
will supply further details.

Civil defence in VK4

T 0830 hours on August 25 the Queenslana
L Division of the W.LA. Civil Defence Net-
work went into action on a simulated test when
an “‘atom-bomb’ was dropped in the vicinity of
the Brisbane Story Bridge.

Headquarters of the network was set up on
Eildon Hill, Windsor. and the base station direct-
ed mobiles to the required areas.

The 144 and 7 Mc bands were used during a
successful demonstration and further workouts of
the C.D.N. will be arranged.

The VHF group’s Secptember hidden trans
mitter hunt was an evening affair. Les VK4LM
fiid the station at Mt. Stephens. Ross VE4ZAT.
from Ipswich, was first to locate the transmitter.
followed by Chris VEK4ZAO.

Extensive rebuilding wnd designing of 56 Mc
gear is being carried out by VEK4WD, VE4TA,
VR4ZAS, VEK4IO and VK4ZAA, and the band
should be alive with signals shortly.

Jack VK4JO, moved the “bugs" out of «
disposals FM transceiver, converting it to AM,

Ramsay VK4AB returned from U.S.A. with some
fine VHF equipment and conditions from Palm
Beach to Brishane on the VHF bands have becn
excellent. The above VK4 notes were contributed
by John VEKAZAG.

the Gosford gang

WIRELESS INSTITUTE NEWS OF THE MONTH

To fill vacancies occurring on the N.S.W
W.I.A. Divisional Council, amateurs Dave Duff.
VEK2EO, and Ced Smith, VK2CD, were nomin-
ated. Dave fills the position vacated by Roy
Hart, VK2HO, who resigned. He needs no in-
troduction to Australian amateurs. A past sec
retary of the division. he has built up a remark
able record in contest operation. Of late Dave
lE)as Ibccn most active as engineer at VK2IWI1

ural,

Ced is ex-VK20K and 30G and on his recem
return from Victoria now operates as VK2CD
He takes over the duties of treasurer. The retir-
ing treasurer is  Vince Cahill. VK2VC, who
Kindly carried on the work after the eclection o'
the mew council in April.

Hans Rucket. VK2ZAOU, lectured at the Sep
tember meeting of the N.SW. Division, his sub-

ject, *Selectivity in Transmitting Circuits,”
Hans provided the answer 1o a number o
queries on transmitter design.

The retention of our current
at the

amateur bands
Telecommunications Conference
Graham Hall, VK2AGH, spoke
ility of direct amateur represen-
tation at the ITU conference. It is anticipated
that extensive organisation will be necessary to
present an effective case for the radio amateur.

An important decision made at the meeting
was to employ clerical assistance for the secre-
tary.

It is a
in N.S.W.
work.

The division’s A.O.C.P. classes will recam
mence on Wednesday and Thursday, November
6, and 7, when the first of the series of 46 lec-
tures will be presented. Lecturer will be Leon
Parr-Smith, VK2AOJ, who previously conducted

Geneva

L=

forward step- in W.LLA. organisation
and should speed up routine paper

the classes. All phases of radio theory. resula
tions and Morse instruction required to qualify
students for the amatcur operator’s ticket will
be covered. Classes will be held at the Railway
Institute, Castlercagh Street, Sydney, and intend-
ing amateurs can direct their inquiries to  the
Class Manager. W.LLA., Box 1734, TP
Sydney. >

_ The Disposals Committee of the N.SW. Divi
sion has been very actlive in recent months, as
members are well aware. on procuring some ex-
cellent equipment. The committee comprises Harry
Solomons, VK2AJZ. who acts as secretary, and
Allan Williams, VK2FH, and Alec Dan, VK2ZABU
who are responsible for the purchasing.

N,5.W. Division ot the
Defence School at Muacedon.

Representative of  the
W.LA. at the Civil

Victoria, in October. will now be Bob Gaodsall,
VK2ARG. who has taken over the position ol
CDEN organiser from Roy Hart. YK2IHO. Bob

has also been appointed Federal
the division.

A number of DX-peditions are being arranged
for a variety of the choicer prefixes. Some ol
them that are listed are as follows:—Ascension
Island operation will be arranged by W6EHNX
and Co.. Ifni will be visited by EA9DF and
friends. and Bechuanaland by ZE3]0. HASAM
and OKIMB arc lining up operations in Al
bania, while W6AWT and 11ADW are arranging
visits to San Marino.

W6UOU hopes to operate
VRS shortly.

Other locations  likely to be wisited in the
tuture include Monaco, Svalbard, Alands and
Corsica. The DX gang should be provided with
some interesting contacts and OR The above
information _is  according 1o Newkirk.
WOUBRD, QST DX Editor.

councillor for

from ZM7 and

Rod .

Amateuré in the 20°s

FI'HE following details of radio activity in the

early 19205 were obtained from newspaper
cuttings and while they do not provide a com-
plete record they give an indication of amateur
radio work during those vears.

It was reported that during Transiasman 1csis
in August, 1923, Chas. Maclurcan 2CM's station
was heard by amateurs in Honolulu,

Broadcasting commenced in Sydney in Decem-
ber, 1923.

Farmers was the first station opened at a cost
of £16,000, Amateurs were Invited to co-oper-
ate and provide written reports on reception
throughout the country.

Plans for Jack Davis, 2DS, and Chas, Maclor-
can. 2CM, trip to America on the Tahiti were
made in late 1923. During this trip they re-
corded signals from many Australian stations and
showed the value of short-wave communication
with low powered equipment over long distances,

At this stage scis purchased from dealers except
those bought by licensed experimenters were
sealed. It meant that one could only receive
one station .and fees were payable to the station

concerned.  Extensive  criticism  was levelled
against this method of reception on the then
broadcast band and as in Mew Zealand most
countries avoided this exclusive system of re-
ceiving.

s

Later in the month the first free broadcasting
station “‘Broadcasters’’ was opened by a Sydney
newspaper.

RECORDS BROKEN

Amateurs broke a number of interstate records
during this month when a Melbourne station with
seven watts input passed messages to fwo Stations
in Sydney and one in Melbourne.

In February, 1924, a list of the addresses and
secretaries of 37 radio clubs was published. Some
of these club secretaries arc still active amateurs
and include Bill Zech. VK2ACP., of Katoomba,
Arthur Gray, VK21, of Killara, and Lionel
Swain. VK2CS, of Newcastle. ¢

Opposition was rising against scaled sets and
an article in the Sydney “Sun,” January, 1924
urged that a blanket fee should be charged by

the Postal Department and divided up among the

broadeasting  stations.

In the Sydney “Sun.”” April 5, 1924, 1 was
stated that Australian amateur 3BM was trans-
mitting special ‘signals on 100 metres intended
for reception in England.

“The FEvening News, May, 1924, carried an
announcement that the Federal Cabinet had re-
maved the restrictions on sealed broadcast sets.

The first Federal convention of the Wireless
[nstitute of Australia (then the Australian Wire-
less Institute) was held in Melbourne on May 17,
1924, A Federal executive was formed and each
division contributed £20 toward the executive's
running costs. Delegates included Max Howden.
VK. .

In June, 1924, an argument was in progress in
the pages of "The Sydney Morning Herald” on
the subject of whether Sir Ernest Fisk was the
first person to hear telephony signals from Eng-
lind.  The other claimant for the honour was
Ray Allsop,

KGO MOST POPULAR

He had heard B/C station 51T, Birmingham. on
April 9, and again on April 24.

KGO was the most popular American siation
on the broadcast band and many amateurs had
heard this station with single valve receivers.
and two valves afforded loudspeaker reception
on occasions.

Sealed sets were ruled out
licence fees were pavable to. the Postal Depart-
ment. They varied according to the distance
af the receiver location from capital cities.

The charge for up to 250 miles was £1/10/
falling to £1 for the farthest country districts.

Experimental licences also varied in cost rela-
tive to distance. At a charge of £1 to 15/ they
were issued to persons who possessed sufficient
knowledge to undertake scientific research.

Main news in July. 1924, was the opening of
the short-wave Beam Service between England
and Australia, Comments on the virtues of the
service were varied, Some of the claims for its
effectiveness in  view of present-day knowledue
were rather far-fetched.

in July, 1924.” and
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Useful ex-Army and ex-Air Force Arhcles

Four doors from

Victoria
Street

Astonishingly low prices, at

2. SURPLUS STORES

N\ 2 e

Please menl-ion
State in ‘
Mail Order }

4

512 ELIZABETH ST., MELBOURNE, C.1

® ACETATE SHEETS e
Replace those broken side curtains with
Cellulose ACETATE., which takes the
place of celluloid and lasts four times
longer. Acetate will not discolour. Non-
inflammable acetate <heet is recom-
mended for all types of side curtains.
Sheets are 20 thousandths of one inch
thick. Sheet size, 24in x S0, Can be
sewn or cemented into frames.

PRICE PER SHEET: 32/6
Packing und postage, 3/6: Interstate, 5/-.

LEATHER FLYING HELMETS
Ex-RAAF. Takes Standurd Gosport tube,
Price: 50/, DPacking and postage, 3/6.

SLEEPING BAGS
Price £3/19/6 each.
Packing and postage (all States) 3/9.

UNIVERSAL FLEXIBLE LEAD
With i-inch Chuck.
44in. fong. Price: £4/15/.
Grinding and engraving burrs, pkt
6. 2/-. Polishing brushes 6d cach,
Iseful for hobbyists, die-makers. engs-
neers., - garage men. plastic workers.
Call and sclect.

Survey The Sceme When On
Your Holiday Outing
BINOCULARS, BRAND NEW
Astron, 7 x 50
£18/10/.
Helles, 8 x 25.
£10/10/.
Limer, 4 x 40.
CE£T/ 0/,
AND
I'ELESCOPES:
i1 20 magnification
n p(g,sl\m case, pocker size, £5/5/. 30
mag., with tripod, £10/19/6. Prismatic

ol

Telescopes, on tripod, £17/17/. Puack-
ing and postu;e 7/6; interstate 10/-,
COMPLETE BATTERY (‘lM ER|
lfi_l(thcd )

Wl ;. .
Brind .‘,?f'"zfx‘ov
Eaglish Houschold
Selenium Supply.
Rectifier

Charges any battery, 6 volts at 4 amps, £6/15/-
Also a 6 or 12 volt Charger
Lomhined Charges 4 amps, £7/15/-3 12 volt 3
£6/15/-; 6 and 12 volt, combined 6 amp.
£9/15/-.

Not Secondhand

h BRAND NEW
ENGLISII G.E.C. RECTIFIERS

Make wourself a
Rattery Charger,

i2v 2 amp .. ..
6v 5 amp .. .

12v 3 amp..

6v 2 amp .. .
6v 4 amp ., ..
12v S amp .. ..
Transformers to sult
these, 2 or amps.,
45/3 4 or 5 amps. 55/-.

Paeking and post., 5/-

Don’t Wait To Buy Xmas Presents
Here’s An Ideal Oue!
STUDENTS’ MICROSCOPES

No Mere Toy—100. 200,
300 times magaification.
Gives not only pleasure,
but serious study for boy
or girl—and for Dad and
Mum.
PRICE: £3/19/6 cach.
5 Packing and postage. 3/6
interstate 4/6

METERS!
Brand New.

U-1 Milliamp Mecters,

SPECIAL  OFFER!

British-Made

24in 50/
0-30  amps DC 2in
dial ..27/6
0-5 amp Meters, AC-
NC, 2lin dial 45/.
50-0-50 amps 50/-

0-50 amps AC-DC ) 45/-
0-14 amps AC-DC, 4iin .. .. .. 5Y9/6
0-200 amps DC .. .. .. .. £4/10/-
20-0-20 amps DC .. .. .. .. .. 37/6
0-200 amps AC-DC, 3iin £4/19/6
0-50 amps AC-DC, 2{in .. .. .. 45/-
0-150 milliamps DC, 2im .. .. 27/6
0-20 volts DC, 2§in .. .. .. .. 22/6
0-5 milliamps, 24in .v oo o4 oo 45/-
0-30 volts Weston +. ee we oo oo 30/

0-40 volts AC-DC .. .7 .. .. 45/-

0-50 micro amps, 1 7/8m dml £5
0-100 micro amp meters, Liin .. 70/-
0-30 V. AC, DC, 2}in 45/-

YERY SPECIAL OFFERS!
Magnifying 8/6; 10
mags., 12/6. New head phones for cry-
stal scts, 32/6 pair. Tapped Trans-
formers, 6, 12, 18 and 24 volts, 3 amps.
45/-; Tweezers, 5/6. Watchmakers' Eye-
glases, 6/6; extra strong, 10 mag., [5/-.
Set of five Watchmakers’ Screwdrivers,
13/9. American Oxywelding Torches,
£5/10/-. Mectric open-end Spanner Sets
(7 spanners), 29/6, 24 volt. [,500 watt
Generators, £12/10/-, 200 am, Gener-
ators, ideal for welding, £37/10/-,
Ball Bearing Stepdown Gear Box, 39/6.
Steel Musons” Squares, 24 x 12, 14/6,
Pope Siin Stecl Plancs, adjustable. 52/6.

(Please add postage)

classes, 8 mags.,

Safety Belts, As Used In  Aircraft.
Highly recommended for car trials.

Quick-relcase catch. Complete with body
harness. Prices 19/6 cach. Packing and
postage (all States), 3/6.

And Here's Another Good
Thought for Christmas

@ Morse BUZZERS ¢
A nice gift, with
a chance to
LEARN THE
MORSE CODE,
Buzzer complete
in wooden case.
PRICE 12/6
Key, 7/6 extra.
Packing and
postage, 3/-.

CAR RAl)lO Al* RIAlb TMP.S(OI'IC
Extra long side mounting, approx. size,
Packing and postage, 3/6; interstate, 5/6.

Side Mounting. Price: 39/6.

Cowel mounting, 59/6.

C HR()M[‘ l’LAl Ll)
9lt. 55/-.

AIRCRAFT 24-VOLT MOTOR. Complete with 400-gal. per hour Pump.
for pumping any kind of liquid.
32v. llnhlmg pldnl

PRICE: £12/10/-.

ideal

Many uses on any FARM. Will work off any

Packing and delivery to railhead, 5/-.

l)R/\WlI\(. SETS
Encourage the budding artist
to develop latent talent.

7/3. Packing and postage, 3/6.
STOP WATCHES; DON'T MISS
THESE
They are BRAND NEW, and priced
at ONLY £6/15/-. Packing and postage

3/-.

PRICE:

I Now you cun make vour own music box with
llu\c Swiss Music Unilts.

Lili  Marlene, Harry Lime Theme, Wedding
March, Merry Widow, Happy Birthday.
Anniversary  Waltz,  Silent  Night, Swedish
How D

Who’s Afraid of the Big
Bad Wolf, For He’s A Jolly Good Fellow, I'm,

Rhapsody, Annie Laurie,
Roll Out The Barrel,

ry We Are,

Falling In
and Roses.

ove, Home. Sweet Home, Moonlight
Packina and postage, 3/-.
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A wavelength ot 90 metres was first used.
Claims were for a_ 200 times increase in signal
strength using the Marconi Beam system for trans-
mission and reception,

In August, 1924, the WIA Queensland Division
xsngiamsed the first wireless exhibition in that

e, :
World-wide coverage by
short-wave bands  was

amateurs using the
I nearly complete by this
period.  Contacts across the Pacific were com-
monplace and in October. (924, (van O'Mearu.
2AC. of Gisborne. Mew Zealand. worked across
the .S A. to Boston using 'a S0-watt valve,

It was only a few days later that Frank Bell
4AA, of New Zealand. was to make radio history
when he exchanged erectings with amateur Cyril
Goyder in London.  The two were congratulated
by the New Zealund Prime Minister, Mr. Massey
on  estabiishing the first wireless communication
between England and MNew Zealand and the first
trans-world contact.  An input power of 150 watls
was used by 4AA and a wavelength of 20 metres

The following month contact was  established
bebtween N.S.W. and England

Jack Davis. 2DS. and Chas. Maclurcan. 2CM
were the first amateurs 1o cstablish commumca-
tions. the English amateur being E. Simmonds.
20D, The Australians used a wavelength of 86

metres and 20D 95 metres,  Two-valve

ative receivers were psed for reception
An exciting year on the short-wave bands was

1924 with amateurs pioncering world communica-

regener

tions. They were gradually moving hieher  in
frcqu_enc:-' and were so0on  to establish  cdavlight
working around the world.

Within a few weeks of these initial half-way
around the world contacts other amateurs wure
working consistently  with  England and other
countries Their pioneering work was receiving
acclaim in newspapers throughout the - globe.

Communication was established with Englana

around daylight 'our time and it can still be re-
peated on the S0-metre band around the same
time of day provided firstly you can hear the G
through the mass of commercial stations and
secondly vou select the right morning

The 50M¢ band

JURTHER world-wide 50 mc IGY activity i

being recorded and DX contacis on the band
are mounting. LA’s are the latest amateurs to
be sgranted 50 mc privileges for the duration.
Soviet stations are operating extensively on their
38 1o 40 mc/s band and are encouraging Cross-
band contacts to S0 me/s.

The Gs and Els are working 70 me/s and
hoping for eross-band S0 me/s contacts across the
Atlantic.

CSIAC
Guam, Okinawa,

{s active on 50 me/s and stations In
Midway. Kwaijalein are operat-

« ing on the band.

the Pacific as well a8 many

The stations in
o 60 me/s for

Americans afe listening on 56
Australian stations.

Amatewr anienna fowers

ESPITE u number ol precedents in favour
of amateur aptenna towers, a_recent ruling
of the Court of Appeals of the State of New
York, highest in the State, was to the effect thal
W2HC could not erect a tower on his own
property. Zoning authorities had opposed the
application’ through a npumber of courts,
The ARRL had provided legal counsel in view
of the importance of the case,
This was in accordance with
fording support in courts where results of cases
might affect the rights of all amateurs. The
League had previously litigated through the high-
est courts of the States of New Jersey and Penn-
sylvania the aquestion of whether the amateur’
tower was an accessory use of residential prop-

its policy of at-

ertv. Both courts ruled that it is.  Minnesots
had previously roled in favour of the amateur
tower.

rulings. in the last lew yecars

Despite  these
amateurs have encountered diffi-

a number of

culties on the subject with zoning authorities.
building finspectors. ete.

The problem was particularly acute on  Lone
Island and New York State generally. The

particular case of W2HC took two years to move

through the courts of the State and with the
verdict there are now conflicting laws In  the
different States.

In other States the highest courts ruled that
provided he did not offend public health, safety
or morals, the amateur could erect any antenna
structure in his backyard,

Amateurs in Australia in isolated instances have
had applications for the erection of Iowers op-
posed.

in the majority ol cases municipal authorities
have been sympathetic to amateur applications,

The ARRL and fts genmeral council are re-
viewing the present position and the possibility
of taking further legal action.

October field day

THB two October holiday weekend events of
the N.S.W. Division were well supported
The Sixth Annual Field Day of the Hunter
Branch held at Blackalls Park attracted 35 ama-
teurs plus associates, XYL's and families.

Visitors included /twd from interstate VK4FP
and VE4ZAE and country amateurs VEKZAPF,
VK2ANU and VE2AHH.

Radio, Television & Hobbies. November,

Bl BOOKS

Radie for Models

“"RADIO CONTROL ()Fr MODEL
AIRCRAFT AND BOATS." edited by
Bill Winter for Berkeley Models Inc,
New York. U.S.A., Paper cover, ‘72
puages, illustrated by drawings and cover
photographs.

This excellently produced lhttle book
can be considered as a text for beginners
in the art of radio control of maodels.
The equipment described is the practical
down-to-earth type of thing you couid
build and expect to work without the
aid of a laboratory full of test equip-
ment. At the same time it is well thought
out and many, skill*d in the electronic
art, would find plemyv to interest them.
With one or two exceptions parts men-
tioned or their equivalents are obtain-
able in this country

The transmitter described is designed
to work inside the 26957 Mc/s to
27.282 Mc/s band set aside for model
control by the authorities in this country
but no mention is made of the 40.66
Mc/s to 40.70 Mc/s band available here.
It is crystal controlled and would prob-
ablv be approved by the local Radio
-Branch. which, by the way. should be
notified before experiments begin. Note
that the power here is limited to 2 watts
rather than 5 watts as in the U.S.A

Our copy from the Technical Book and
Magazine Co.. 295 Swanston St., Mel-
bourne. The price is 17/6 plus 1/ post-

age. (M.V.F.)
* * *

More Radio Control

“RADIO CONTROL MECHAN-
ISMS.” by Raymond F. Stock published
by Data Publications Ltd., London.
Paper cover. 64 pages, illustrated mainlv
by line drawings

Compiled from articles appearing in
“The Radio Constructor,” the book deals
mainly with the mechanical side of the
control of model aircraft, ships etc. In-
dividual chapters deal, in considerable
detail with topics such as relays, escape-
ments and selector mechanisms. The
approach is practical dealing with pre-
sent day components and the' adaptation
of disposals parts. It would appear that
the author has had extensive practical
experience in the field of model control.

Our copy from the Technical Book
and Magazine Co., 295 Swanston St,
Melbourne. The price is 6/9 plus 6d.
postage. (M.V.F.)

* * *

About Loundspeakers

ROLA LOUDSPEAKER DATA. Rola
Company (Aust.) Pty. Ltd., July, 1957,
soft cover, 47 pages, 8in by Sin.

A free booklet covering current Rola
loudspeakers, speaker transformers and
giving suggested details of speaker cab-
inets, this publication will be of- great
assistance in selecting the type of speaker
hest suited to your« requirements.

A total of 24 Rola speakers is de-
scribed ranging from the tiny model 3C
to the model 12Ux high fidelity unit.

Data includes the maximum power
handling capabilities, voice coil imped-
ance, cone resonant frequencies, etc.

+* ® N R

Some Special Valves

U.H.F. TUBES FOR COMMUNICA-
TION AND MEASURING EQUIP-
MENT. Book XI of the Philips Techni-
cal Library series of books on electronic
tubes. Hard cover, 60 pages, 9in by 6in.
[llustrated by photographs, line drawings
and tube characteristic curves.

Largely a collection of data on U.H.F.
tubes, the book contains the type of in-
formution that would be expected in a
tube data book. There is also some
descriptive information which will be
of assistance in the practical application
of the tubes.

The chapter on the standard noise
source tubes and the use of standard

{Continued on Page 111)

Winners of the various field events were as
follows:—
First 144mecs Hidden Transmitter Search —

Ken Mitchelhill VK2ZANT
Second 14d4mos  Hidden

Geoff Partridge. VK2V
Tmc Scramble — Frank Fowler, VK2ZAPF.
All Band Scramble — Harold Whyte, VK2ZAHA

The normal Sunday Broadcast of VK2WI was
presented from the Field Day by State President
Peirce Heally. VKZAPQ, or Frank. VEK2APE's
mobile transmitter coupled w0 lim. VK2AHT's
AC and antenna.

The , event was organised by Social Secrelary

Transmitter Search —

Gordon Sutherland, Bill Hall, VK2XT, Chas
Archbold, VK2ZARV. and Varley Fitton, VK2ISF.
The Spring Field Day of the N.S.W. VHF

and TV section held on the Sunday was marred
by extremely poor propagation conditions on the
144 mcs band. ©On the previous day conditions
were normal but during the event 8 number of
the usual longer distance 144 mcs paths were no-
workable.

Stations in the Field
Canobolas near Orange,
VEK2ZANF, VK2AZO, VK2ZAB,
varied locations VK2ZBD, VK2ZAL,
VK2ZCF and VK2ZBF.

At the time of writing it was difficult to ob-
tain a true picture of the event as contacts
were so limited and logs had not beep com-
pared.

1957

included VK20A at Mu
in the Blue Mountains
VK2HL and In
VK2VL.

The only country  station  In the Field was
Keith Dodd, VK2ZAA, of Tumut located at Pilot
Hill. He contacted VK20A for the longest dis-
tance covered, 170 miles,

Country home stations operating were VKIWH
Forhes. VK2JW Orange and VK2DR Blavney.
In view of the distances covered and the amount
of organisation entalled it was unfortunate to
experience such adverse conditions.

THE LE JAY MANUAL

The 5th Revised Edition of this well-known
publication is now available. It deals prin-
cipally with the use and conversion of auto-
motive generators for other work and eives
full re-wind details where necessary

50 Plans are shown with Diagrams ana necvs
sary information for building various products

Price 21/9 per copy pius 1/8 postage (reg.)
Associated Trade Journals Coy. Pty.

td..
N.Z.L. House, 42 Bridge St.. SYDNEY

Y

Printed and published by Sungravure Ltd,, at the
rNcgis{%rcd pffice; 21-29 Morley Avenue, Roscbery,
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E‘.
. Eluclronics

PHONE

LA 3845

136 VICTORIA RD. MARRICKVILLE, SYDNEY, N-SW

AND 636 KING STREET, NEWTOWN
EVENINGS and WEEKENDS: "KALUA,” COLLAROY ST., COLLAROY — XW5956
DULWICH HILL, UNDERCLIFFE, EARLWOOD, TRAM AT DOOR, STOP No. 42

'8 VALVE RADIOGRAM
HI-FI CHASSIS

Dual wave, bass & treble boost
tuned R.F. stage 12in. speaker.

£28/17/6

5 VALVE
RADIOGRAM CHASSIS
DUAL WAVE 12in SPEAKER

£18/15/-

5 valve also available ags home
constructors Kitset. COMPLETE
WITH CIRCUIT £14/15/-

7 VALVE DX RECEIVER
3 band, 2 to 6 to 18 megs
160 to 16 metres and broad-
cast. Exceptional selectivity
sensitivity 2 microvolts. NEW
AUSTRALIANS, listen to Euro-
pean short wave stations,

£29/17/6

PUBLIC ADDRESS
RANGE 240-AC
6 valve 10 watt £14/17/6

6 valve 25 watt £25/7/6
6 valve 40 watt £32/7/6

BATTERY ONLY
OPERATION

& valve 6 V 10 watt £18/15/-
7 valve 12 V 10 watt £19/15/-
7 valve 12V 25 watt £24/17/6

BATTERY AND A.C.
OPERATION
& valve 10 watt 6V. £20/15/-
7 valve 12 watt 12V, £21/15/-
7 valve 25 watt 12V. £29/7/6

HI-FI RANGE
MULLARD 5/10
£34/15/-

Complete with Jensen twin cone
speaker, Ferguson O.P trans-
former, 301 & U.L. taps.
MULLARD 5/20 AS ABOVE
£42/15/-
Tuner & separate control box
with mike pre-amplifier.
£12 extra

THE FINEST SET AT
ANY PRICE
CHECK THESE EXTRA
FACILITIES
Built-in  Preamplitier to suit
crystal microphone tape deck,
electronic guitar, sound on
film, TV, etc.
Hear it demonstrated on these
units. ‘

DEMONSTRATIONS
EVERY SUNDAY 2 to 5 p.m.

OR EVENINGS BY PHONE
APPOINTMENT

AT COLLAROY

PHONE XW5956
CABINETS AND ALL
ACCESSORIES TO SUIT

- THE
OUTSTANDING

10-VALVE Hi-FI

RADIOGRAM CHASSIS

ncorporating  Mullard 5/10
bass boost amplifier, treble
boost dual wave tuned R.F.
stage. Built-in pre-amplifier for
microphone or tape re-
corder including Jensen twin
speaker

£44/15/-

Dua! wave, 6 valve radiogram
chassis includes bass & treble
boost, 12in. Jensen or Magna-
vox speaker.

£23/15/-

TV

RH & T KITS
COMPLETE KITS
17in  with wired and tested
Steanes Strip & Philips Turret.

£105
2lin as above __ _. __ £118

5in RT & H KIT
5in R. TV. and H. Kit moditied

for 6in VCR97. £62/-/-
STRIPS & COILS

Steanes. Pre-aligned
Mark | - e __ -£20/-/-

Mark 2 with limiter £23/-/-
STEANES KIT OF COILS

For Mark 1 with chassis sockets
& Circuit Diagram _. £6/10/-
Mark 2 __ __ - £71/7/-
RCS STRIP KIT
For 17in or 2Vin ___._ £7/5/-
For 5in - __ ._ .. £6/17/6
RC5 3 BAND TUNER KIT
£4/7/6
Complete Wired and Tested
£9/15/-
CHASSIS FOR 17 OR 21in

Complete with’ EHT Box &
Brackets __ __ __ __ £3/12/6
Chassis for Sin __ __ £1/17/6

COMPLETE RANGE OF
ANTENNAS
£4/10/-
For all your TV needs, Better
Service, Lower Prices and Prac-
tical Advice and Assistance
Contact A.C.E. Any Hour.
4 SPEED PLAYERS
£11/17/6
4 SPEED CHANGERS
£16/17/6

From
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Communication

i
Eleclronrcs

EVENINGS and WEEKENDS:

PHONE

LA 3845
136 VICTORIA RD. MARRICKVILLE, SYDNEY, N-SW

AND 636 KING STREET, NEWTOWN
“KALUA,” COLLAROY ST., COLLAROY — XW5956

DULWICH HILL, UNDERCLIFFE, EARLWOOD, TRAM AT DOOR, STOP No. 42

CO-AX CONNECTORS NEW INVERTERS New Smith Aircraft
2/6 ea. 25/- doz. 200 WATT CLOCKS
N WAtule, 24 lanfd 32vdiDC 1o 240v. | 8-day movement. Cost Govi. £28.
deal for radiograms, efc. 244in .. .. £4/15/-
EWTUVBCEE ]£3‘9/A'|OC/R O 25/ /_ 234in with sweep hand .. £5/15/-
' . New Coils and
ARS-AT5S—COMPLETE STATION NEW TRANSFORMERS "
AIR TESTED FERGUSON Intermediates
Transmitter-Receiver, Aerial Couple VIBRATOR qundard or miniature
Cables. Plugs, Phones, Mike. TRANSFORMERS to suit all valves
1 Crystal to desired Frequency 150 x 150 40mA, 6v. £1 6
24v. Power Supply and Circuils of | 300 x 300 100 6v. .. . £1 13 §|Coils B/C 488 KC .. .. .. .. 96
CUARANTEEE™S, ppmppey |25 X 325 125 1%L L €312 6 Coils S/W 455 KC .. .. .. .. %8
ORDER Inverter Transformers |loos aerial colls .. 9.6
£62 -'o _ 6v., 240y, 40 watt .. £3 7 6 Slug tuned H.F. coils to suit 44
Other volla/ges a{n'ilahle 12v., 240v. 60 ‘:’z" - €7 6T s
: 32v., 240v. 60 watt .. .. £3 7 6 GENEMOTORS
{2V LIGHTING PLANTS | S.R.0. TRANSFORMERS | 1ppui  0utpnt
Jlohll_l's;;m 30‘0 lwa" direcl_l_cuupled to 61350 23350 zfg!endid to moovs %2!’ ggﬂv !17)0mA £1 0 0
. s .P. petrol engine. Tested. Per- 3v., 6.3v,, v, 4v, .. £4/5/- v 550v 375mA £2 0 0
ARS8 CRomn?umcanons fec£t 30rder o0 T\ Postages N5.W.. 5/ Interstate, 7/6. | 24V 250V "3057;1&? £1 5 0
eceivers 6 - i 20 M TR
H 12V 1200V 200 MA 6 10
IZT;'Ialve‘ h(‘ljomj'_erted to 2411}v. A.C. N New A R B Recelvers g}'vs‘;‘lv 150MA iﬁ' }0 g
oroughly sted, Re- d. 150V 100mA N 0
Latest uOValtnnz le’ermag aSnge':leker 217C Ew VALVES 244 Bln)ng, 1(9)5 K?l m 902;2'\1&15 :%V gé}SV 50!\"11; o i% 18 g
10/- ) v peration .. 0 v 0V 50MA 5
£34/17/6 12 1Yo OESL -+ - 128 | Converted for 240v. A.C. £33 15 0 b w10
. 17/6 VIs02 . .. 12/6 " 3BZ STATION
VT501 12/6 7A6
Type T3 press to talk ERC33 12/6 AVl ] ov. 3Pl w'“zEtLAYS 6. | e RANSMIITER A€ ABOVE.
. o 76 8 . e iature .. - | Recelver Band. 0 KC to &
qubon MICI’OPhOﬂeS 6L6 a2A %39/6 :;gg ggg; . . ;;2 Megs. includesaspeaker and ali :(‘ce:!
NEW 1C6 1276 - C o : sories
1G4 500 x 500 SPDT .. 16
12/6 ea. i AT s DEDT s s [ £ £92/10/-
., t¥e k o . volts AN 12/
NEW 24V MOTORS |ifr- 11106 d6%0 g hus o rr o f2 TELEPHONES
Series wound Hi-speed miniature | 1LH4 1276 78 3;2 Hi-spced "Polarised reialu £2/18/- .flandard P ener e
15000 RPM. .. e L ips s/. 828 £3/10/. 400 ohm " 7'12/6 | Pedestal Mazneto Phones (ested
Shlt’mt‘ wngm; with gear box, 2 speed gﬁg . . 1]2/6 84.; £1710/. | 1300 ohm DPDT . 15/- nérgecl‘(ader.
. . .9 . _
and 5 and 25 RPM £2/10/- 1344 - . 18 88 - g 128 ain Sanare Section DURAL TUB- /10/
12 VOLT GENERATORS 36 10/. 1628 ZHe7 | ING UP TO 12t leneths, 1/ ver ft | T o P Ao pRINE TAP_EW ‘
. o3 9/6 430 . i-lo ono Transformers .. . /
New C.A.V. 80 amv. Generators. | 6AMS |5;6 |61;A £ll’0§ Spirit_Level Bubhbles. mounted. 4/6 F.M.I. and Scotch Hi. Coercivit
Ideal for lighting or fast charges. | 6AM6 1578 Joko - o &1/ | Canadian Sienal Lamos 776 | Fcaien Condition. Ex. ABC.
N Excellent Condition. Ex. ARC
6H6 7/6 9001 8/¢ | Hi-voltage Lead-thru Insulators, 1200 ft. Sponl £1 8 6
£10/10/- 636 15/- 9003 12/6 176 each, 15/- doz, 600 ft. Spook 18 6
Z.IIJG 9/6 9004 8/6 ;.*‘d',:"“e'ezrs’ "““gm Testers .. 3/3 3250 ft, Platters.  £2 10 0
Throat Mikes, New . EY R . 10/- RK7S 10/- | Torches, 2.cell Focusing . / ' - - e
12v. 420 0 . 15/- VR75/30 }5/. | Multi-Strand 4-core Cable, Yard, 1/- .
v. 420 watt Prefocus Glohes . 7/6 e Ve RKEK el 100 gards e o, aeé?lt;s//a Dynamic Headphones
NEW C.R.O0. TUBES |&¥weret'™ VRiosizo 189 " 100 pf : PADDED EARPIECES
R.O. 0 18/- pf, £1/|/-
All tested on TV picture 776 1C7 . 4/6 60 pf with Vernier Rt £] /I/-
3BP1 ‘with shield and socket, HhH ;jg m 12/6 | 30 - 07
£3/17/6 | 103 76 Dy Mi h
VCR 97 . CV6 /6 7193 /6 nomic icrophones
ACR2X and Shield ) ££é%;g F6 8208 £3/-/- STEEL |NSTRUMENT in hand set with pressel switch.
OV 112 White S .. .. £3/10/- | YRESA/SPal 6G8 15/ CASES
CV 254 9in Blue Screen, Magnetic 2/6 6B8 12/6 | . . .
D et e oy Koo . . 276 807 ... &1/ 8in x 7in x 6in deep. Hinge Lid. TR;NSCEIVERS
/- EL 12/6 :
. V6 12/6 83 . Price 7/6
. £4/10/ 1K7 76 Emi 126 | Post: NSW.. 376 l{terslate 76.] NEW No. 122 & 22
Every tube capahle of perfect pice | 6X5 10/- B866A 15/« o o i ) 0.
lure.‘ ‘l_?as! persistence and simple | 105 6/0 6ACT 36 % mlﬁl Tegsl .]; alt)love. (ijunverle‘(‘i :0
construction  usi stand. . / AV f k : r ontye W
ction using = standard com- | RIL . &1/ BRSO o 36| New Electric 24v to 32v zo:‘;:ngs lncrh‘ulfs (;’Il(?z‘z‘:‘:;e‘?;lhle:
— H drouli‘c Pumps r.:::fed Dt“;:-(:r- ircult, 2 Crystals to
quency conforms to
NE'W BBZ NEW COPPER OXIDE Heavy dymy motor develops 1 h.p. P.M.G. requirements for small ships
TRANSMITTERS RECTIFIERS cout. 2 hp. intermittent. Ideal moior | *"9 other services. £33/17/6
12v. operation. 2 to 10 Mess. | 24 l00mA  BR G for operating power tools off 32v. PPL PP OP PP 3, y ¥ N
Air tested. Petfect order. '.v. m IDGE.  ideat  tor b WANTED 4
gg:nnsl,l:s;“ms!'t:ipl: thl;shl;reeqsm?nmde“ﬁi rickle Cha'g"“;(cine'a’ overation. £N 5/- Communications, (I;!etenel:s, Test
ather services. ’ ) 2/9 ea. 25 dOZ. small surpl t kearB ‘arge ol
COMPLETE WITH 1 CRYSTAL / Steanes P.A. s Cal), »rnemors :flone easnvm;("::
£32/10/- NEW 5FP7 Reflex Horn Speakers rorres ped
C.R.0. TUBES 0.P.T.X. 500 and 1000 fited. New | Qil-filled Condensers
TRANSCEIVERS Ideal for flying spot and closed cir. | cOndition. £22/10/- |IUE 600V 6/6 SUF 2.5V 6/6
No. 11 less valves and meter. £3,.,- | cti! TV experimenters. 4UF 750V 12/6 SUF 400V 6/6
No. 11 including valves aud meter, 17/6 NEW 10MFS 500 7.85UF 330V AC 10/-
£4/10: -
No. 19 I b E Y -/
N B e e |~ Now Microowi HIGH [MPEDENCE | 12V GENEMOTORS
500 micro amp. meter 25/ 15/ ew Microswitches HEADPHONES 550V S5MA |
N.B.: All these units are in excel- 275v 11 ouTPUT
lent condition. For original use 6/6 GOCh £l/]0/- Ma J
parts or conversiouw, Paostapge 6d Postage. /6. £2/‘| 5/'
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COLLINS RA

)

Mail Order Service Latest and Cheapest in the Commonwealth
NOW AT 179 FLINDERS LANE, MELBOURNE, CI1. MF2582+4

INSTRUMENT and AMPLIFIER GASES

Recelver type, vented takes 8in x 3in
chassis, with removable front panel as
iltustratéd. Inside height. 6in Steel black
crackle finished. Front rounded corners
Part No. 4C12 31/6  Plus Post 4/

For anv other tvpe ot size, use our
FAST QUOTE SERVICE

SQUARE STEEL CASES. Square Corners, No Lonvres
9in x 7in x 5}in deep Part No. 4D2 RN 20/6
7in x 5in X 4iin deep. Part No. D3 .. .. .. .. . 19/6
5in x 5in x 4in deep Part No. 4D4 Che ee e ae e 17/6

Postage 4/ extra

Germanium Transistors and Diodes

(Get PHTLIPS hook “Transistors and Germanium Diodes”

Price 6/6. Post Free.)
JC170 28/9, Post Free OC72 (Matlched pair tot push-
pull circuits! 100/-, Post Free
OC71 28/9, Post Free, 4A42 Germanium Diode
OC172. 50/6, Post Free 10/. Post Free

Experimenters . The OC16 Push-Pulf Clazs B Transistor gives
high power output from a 6v or 12v accumulator

With 12v supply gives 10 watts into a 33 ohm load

With 6v supply gives 6.4 watts into a 13 ohm load.

Limited supplies €3/18/4 Posi Free

Write our Fast Quote service tor intormation regarding avail-
ability and price of any Transistor or Diode. o1 Transformer

ALUMINIUM CHASSIS
Spot Welded Ends

6 X 4 x 2 1A 13 i/6
8x 5 x 2y 4A14... .. 10/-
10 x 6 x 21 4A1b 12/-
11 x 8x 2 4Al6 14/-
13 x 7 x 2y 4A17 .o 14/-
13 x 10 x 21 4A18 .. .. 17/6
17 x 3 x3 4A19 22/8
17 x 10 x 3 4A20 25/6
17 x 12 x 3 4A21 26/6

First grade aluminium. care-
fully turned corners, easy to
drill or punch Special sizes
30 pc. more

All Post Free

Expanded A'uminium

Suitable tor speaker grills, etc., can
be used natural or sprayed = any
colour.

133 x 27in Alum e e e 30/-
18in x 27in Alum .. .. .. 40/-
134in x 27in Goild .. .. .. . 15/-
18in. x 27in Gold 45/-

(Full Scale) 3 sheets available. Pack and post, 2/-

NOTE.‘ We have (n slock parts for all Radio and Hobbies cir-
cuits Full stocks ot Rola, [roncore Ferguson, Kingsley. Philips,
Ml;llarq, Radiotron. Q-Plus, Oak. J:hcl. Roblan, .RCS, AWA.
Effco Scope. A&R, Eveready. Diamnnd., Ducon, TRC, Erie, Aegis
Birke and other local :and overseas products Use our Fast
Quote Service.

FAST QUOTE SERVICE

For quickest possible service, write on the left-hand side
of a sheet of paper the radio parts that interest you —
one beneath the other If a kit, itemise. Add your name
and address and send il to us with a stamped. self-addressed
cnvelore  We will add the latest prices and return to you
Use this sheet as your order form and return to us with
remittance for cost and postage as quoted. Goods will be
sent same dav Any surplus refunded Sorry. no C.O.D

New Important Bernard Radio Publications

Post Free. Refer our “Fast Quote Service”
3/9 Ultra-shortwave Handbook
+ 3/9 iRadio Hints Manual

- © 3/9 ‘Amateur Transmitter s L onstruction Manual
—— 65 - 3/9 ;Radio Designs Manual
-— 66 | 3/% iICommunieations Receivers Manual
~—— 68 | 3/9 |[Frequency Modulation Receivers’ Manual
—— 69 ! 3/9 'Radio Inductance Manual
—— 70 ¢ 3/9 Loudspeaker Manual
— 71 ' 3/9 Modern Battery Receivers Manual
—— 78 1 3/9 ‘Radio and Television Laboratory Manual
— 80 ! 6/9 Television Servicing Manual.
—-~ 83 3/%9 '‘Radio Instruments and Their Construction.
—- 90 | 4/6 ‘Wireless Amplifier Manual, No. 2
— 93 | /9 Power Pack WNMunual
—— 96 - 1/6 Cryvstal Set Construction
— 97 ' 4’6 Practical Radio for Beginners. Book 1.
——100 ' 7/6 /A Comprehensive Radio Valve Guide, Book 1.
—101 ¢ 2/3 :Two Valve Receivers
~——~102 | 4/6 40 Circuits Using Germanium Diodes.
——103 | 2/3 !“Radiofolder’” A The Master Colour Code Index
| i tor Radio and Television
——104  2/2 Three Valve Receivers.
—106 |, 379 Radio Circuits Handbook No. 4.
—112 ' 3/9 “Radiofolder” ¢ An Electronic Multimetet
——114 | 3/9 |“Radiofolder” E. An inexpensive tape recorder.
——115 | 3/9 :Construciors’ Handbook ol Germanium Circuits.
— 118 © 4/8 Pyacticatl Coit Construction for Radio and ele-
! i vision
——-119 ! 4/6 "The Practical Superheterodyne Manual,
—123 1 2/3 1“Ra(é10t0]der“ F he Beginners Push-Pull Ampli-
, i er
——126 : 3/9 !The Boys Book of (rystal Seis and Simple Circuits,
—127 5/3 [Wireless Amplifier Manual No 3.
—— 128 . 3/3 ;Practical Transistors and Transistor Circuits
——129 ; 1/5 ‘Untversal Gram-motor Speed Indicator
i 2/3 Servicing the Modern Radio Receiver
Also Nos. 130-131-132-135-138-140-141-142,
Read back of any book for other publications,

FIND THOSE
LITTLE

THINGS
FAST!

11in x 5iln x

Mod. B 4 drawers

in,
Mod. C 4 drawers 5iin x 53in x

33in
Mod. D. 8 small and 2 long
drawers.
Mod E, 8 small and 2 sguare
drawers
Mod F. 4 small. 1 long, 2 square
drawers.
Mod G 9 drawers 5iin x 3iin x
2 1/8in.
Mode}] A—Capinet 12in x YIn Mod HM As Mod A-—but Htted

with divisions.
Mod. J As Mod B—bhut fitted
with divisions
Send selt-addressed stamped envelope for illustrated leaflet,
These all-steel COLRAD craftsman-built handy cabhinets, attrac-
tively finished 1n baked grey hammerlone enamel with bro-
vision for fitting inw 'ntification card on each drawer.
A strong and most useful cabinet for holging small parts or
tools, Idea! for mechanic, engineer, garage or home workshop
Provision is made for stacking into units. 48/
OVERALL SIZE 11%in wide, 9in high. 5iin deep. -
Postage- Vic.. 3/8. N.SW.NA'I‘C.%‘.4 S.A.. Tas. 6/-: W A
/

THE NEW! “Q-PLUS” GRYSTAL SET

PERMEABILITY TUNED.
® LITZ WIRE COIlL.

® GERMANIUM DIODE
DETECTOR.

® COMPACT.

® PLASTIC CABINET.
Sin' x 3in x 3in.

® THE MIGHTY ATOM.

x 5iin 16 drawers 5}in x
2 5/8in x 1liin

Qld :

EXTRAS:—

100ft Aerial .. .. .. .. .. .. .. 7/6 P4L?s/26/
BROWN’S Sensitive Phones .. .. 49/6 -
or 4K17 Disposals Phones . .. .. 25/- POSTAGE

EVERYTHING FOR THE RADIO AND ELECTRICAL EXPERIMENTER
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ALL ABOUT AUDIO
AND HI-Fi

(Continued fxom Page 37)

natural tendency is to adjust the balance
by turning the weaker ear toward the
source of sound, so that quite wide varia-
tions could exist in one pair of ears with-

out disgnalifying the .owner from a
shrewd exercise ol tonal judgment.
Qnality No. 3: As with the gift of

perfect pitch, the main basis of tonal
discrimination is memory, coupled with
the ability to hear and recognise res-
onances, harmonics, transients, and ali
the other qualities which go to make
up a musical picture,
reaction to any form of distortion.

An appreciation of music and regular
concert-going to keep the ears fresh are
sbvious advantages. Anybody who un-
wittingly plays records too loudly or
too softly Is disqualified from the start,
and it does not matter whether his am-
plifier is 10 watts or 100 watts. The
“larger than life” platoon cannot be ad-
mitted into this select company.

TONAL JUDGMENT

Again in common with the gift of
pitch, you either have tonal judgment
or you have it not, and it is easily
recognised in listeners when demonstrat-
ing sound equipment to various people.
in spite of ecnormous variations in pre-
ference and taste. A spark of the talent
'_~and talent it undoubtedly is—can de-
velop into a flame by regular use.

I suppose the most skilled in the art
are recording engineers who almost daily
compare live with recorded speech and
music and can recognise on a monitor
speaker which piano out of a half a
dozen studio models is being played.

My complaint is that recording engin-
eers hardly ever write about their acti-
vities (probably due to hush-hush policy)
so views on the subject are left to be
aired by semi-skilled but interested par-
ties like your humble servant.

MUST BE WATCHED

The most difficult application of tonal
judgment — ufter recognising that some-
thing is wrong — is the ability to recog-
nise where the trouble originates.

Poor recording, bad studio acoustics,
line distortion, antenna or reception
faults on FM, pickup distortion, ampli-
fier faults, speaker trouble. listening
room coloration, wrong setting of play-
back characteristics, wrong volume
levels; these and many other sources of
crror need watching before final per-
formance can be fairly judged.

For instance, the quality from FM at
its best is so good that any short-
comings in the quality of program ma-
terial are rtthlessly exposed on wide-
range reproducers. A poor record via
FM may sound as though the loud-
speaker is out of centre, and may actu-
ally sound better on a small speaker in
a resonant cabinet than on a hi-fi system.

So we will conclude this article by
stating that tonal discrimination is the
most vital quality of the ear in audio
activities. and that it inveolves placing a
source of distortion quite as much as
noticing it. In short, do not always blame
the loudspeaker.

In our next article,
look at room effects.
(To be continued)

Television & Hebbies,

we will have a

Radio,

plus a sensitive.

November,

HERE’S

THE ANSWER, TOM!

(Continued from page 41)

In our constructional articles we
make it a point to suggest carth lugs
under various mounting bolts and sug-
gest that vou follow this practice. Thesc

fugs may be later joined by a run of -

heavy tinned copper wire and the various
leads of components which need to bc
carthcd may run to the nearest earth lug.
There are some exceptions which we
must mention. High gain stages. such as
pickup and microphone preamplifier
stages. often require earth returns
grouped to a common point and are in-
variably shown thus on the circuit.
This is necessary to prevent eddy cur-
rents in the chassis from getting into
these high-gain circuits and causing hum.
[t is frequently a good idea to kcep the
power supply earth point well separated
from the earth point on these stages.
Another notahle exception is that ol
circuits operating at VHF and UHF. In
these circuits it is often guite important
to return earths to a common point by
the shortest and most direct route pos-
sible. It is customary to select an earth
point, generally near the cathode. and
rcturn to it all the wiring and com-

ponents that have to do with that stage.

We normally show separate earth
points but do group those which occur
side by side in the diagram. When a

circuit calls for single pornt carthing we
make an cffort to indicate that in the
cirettit as well as to mention it in the
text.

* * *

Since  rubber has  insulating
properties, how is # (hat radio
whves can get throngh the insulation
to the wire in the case of an aerial
made of rubber covered wire?

This is a question that has puzzled
many beginners and apparently vou are
no exception. Tom.

When dealing with simple electrical
circuits metallic contact is necessary be-
tween wires and components to complcte
the clectrical circuit.

However., radio waves are quite dil-
fcrent for the gnergy they contain con-
<ists  of clectromagnetic and  electro-
static fields.  These fields can exist in
space .and are not impeded by ordinary
insulating material.  To give you an
analogy that you will understand, a
magnet will attract a necdle or other
ferrous metal objects through  air,
through a shet of papcr or. if the mag-
netic lines of force are sufficiently strong,
through .a tablc top.

In the same way radio waves can
induce currents in a wire suspended in
spacc and having an insulated coating
of some thickness.

FEATURING:—

* Extreme Frequency Range.
(20 cps. to 20,000 cps. at 7.5

* High Output.
loss).
I'HE ULTRON

* Professional Transcription.
* All Laboratory Uses.

Available from:—
Victoria:—Homecrafts Ltd..

MORDIALLOC, S.12,

ULTRON 15 series
TAPE HEADS Extraordinary

ins. per sec.)
(20 cps. to 30.000 cps. at 15 ins. per sec.)
* Triple Magnetic Shielding (—30dB at 50 cps.)

* Micro-aligned Gap (record and play with separate heads with no treble

15 series is rccominended for.—

* Full Frequency Reproduction of Pre-Recorded Tapes.

By far the most advanced range of tape heads availahle, the ULTRON 15
series is produced in the following types: —

ULTRON 5. ULTRON 13T, ULTRON 151.. Rccord-Play, high impedance, .00017in gar
ULTRON [I5H, ULTRON ISHT. ULTRON I5SHL. Rccord-Play. medium  impedance
.00017in gap.
ULTRON 158, ULTRON 15S81. ULTRON 158k, High-Eflicicney  Record, 003N . gar
Note—“T" denotes standard half track: “L’° denotes lower half track. All others ar
{ull track.

SEND 4/- POSTAL NOTE FOR BOOKLET “MAGNETIC 1TAPY. HEADS,” containing ‘lul
specificalions of all LB Products’ 1ape heads.  Hi-Fi Tape Circuits, etc.
' A FREE COPY 1S SUPPLIED WITH EVERY HEAD.

Retail Prices: ALL ULTRON 15 scries .. £9/13/¢6

Types HE2, HE2T (record-play, <.ommelual quclhty) .. £6 /3/-

Types EU, EUT, EUL (high efliciency erase) .. £5 /7/-

290 Lonsdale St.,
S. Aust.—A. G. Healing Ltd.,
Queensiand:—A. E. Harrold Ltd.,

MANUFACTURED SOLELY BY LB. PRODUCTS, 95 McDONALD ST.,

VICTORIA.

Mcibourne.
58 Flinders St., Adelaide.
123 Charlotte St., Brisbane.

Phone XY 1596.
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No.22 & 122 TRANSGEIVERS

The 122 transceiver covers a frequency of
2 to 8 Mcs. and has been approved by the
P.M.G. for use on fishing boats, small craft,
bush fire brigades etc.
THESE SETS ARE SUPPLIED COMPLETE
WITH VALVES 12v. VIBRATOR
POWER SUPPLY, DYNAMIC HEADPHONES
AND MICROPHONE, 6in. x Sin. OVALTONE
SPEAKER, LEADS, SPARE KIT OF VALVES
AND TWO CRYSTALS TO REQUIRED FRE-
QUENCY. RANGE TO 300 MILES. SETS
AIR  TESTED. £40/-/- F.O.R.
THESE UNITS IN NEW CONDITION.
The 122 transceiver as above but less crystals,
speaker and spare valves not air tested

£18/-/- F.O.R.

The 22 transceiver as 122 but not converted
for crystal control, supplied with valves, meter,
power supply, dynamic headphones and micro-

phone. £15/-/- F.O.R.

No. 19 TRANSCEIVERS

These units cover a frequency of 2 to 8 Mcs
and contain 15 6.3 volt valves including 1-807,
2-6V6, 6-6K7, 2-6K8; 6B8 etc., also 500
micro-amp. meter. '

UNITS SUPPLIED COMPLETE WITH VALVES,
LEADS, JUNCTION BOX, GENEMOTOR
POWER SUPPLY AND DYNAMIC HEAD-

. PHONES AND MICROPHONE (operate trom

AIR TESTED. £16/15/-FOFr
TRANSCEIVER ONLY SUPPLIED WITH
VALVES AND METER. £5/15/- FOR.

SET OF LEADS AND JUNCTION BOX FOR

No. 19 TRANSCEIVER 20/- plus post and
packing 10/-. 12 volt GENEMOTOR FOR 19

£2/15/- F.O.R.
NEW 3" R.F. METERS. 350MA or 1AMP

These meters can easily be converted to 10
or 100 mA. meters, new scale supplied with

7/6  Post 2/6

12v supply) .

meter.

BUILDING R. TV & H.

in TV SET

ALL MAJOR PARTS IN
STOCK INCLUDING R.C.S.
IF STRIPS - & TUNERS,
VALVES, POWER TRANS-
FORMERS, CHASSIS, ETC.

511A C.R. TUBES

These 12in tubes have been
recommended for TV wuse in
"Radioc  World,” uses same
sockets as VCR97.
£5/11/6 F.OR.
NEW DYNAMIC
HEADPHONES
These  headphones made by

Rola are a high quality unit
giving excallent tone. Fitted
with comfortable ear pads.
27/6
Post 4/6

NEW DYNAMIC HAND
MICROPHONES

These are a sturdy moving coil
microphone made by Rola in
bakelite - case with switch,

25/-
Post 3/-

Post 2/6.
NEW TRANSMITTING
VALVES
820B _ __ __ _. £3 0 O
100TH __ __ __ __£110 O
866 _ __ - __ 15 0
811 _ . __£1 0 O

VALVE SPECIALS

20/- will purchase any onec
of the following valve

Specials
g__ . EL36P(§ 3 __ __ 6K8G
e 1

527000 ¢ T T ey
3 __ _ 105 T

o __ __1ks 4 - .. 6)iG
5 _ __ _ 954 % KTW62/6U7
6 __ __ EFS0 4 - . ,12A6
4 _ _ 6C8G 2 ___ 6XSGT
10 VRESA 5 6K7G

Post and Packing, 4/6 extra
ALL VALVES ARE NEW

NEW 6H6 OR 6H6GT
VALVES

Individually Cartoned

20/- per doz.

NEW 21in C.R. TUBE
Type VCR 139A
£2/10/-

e Z
EXTENSION UNITS
IT’S A REAL MINIATURE

WITH A ROLA UNIT.
Install it anywhere, in the sick-room. work.
shop, garage or amy room in the house. Just
connect across the voice coil of (e exisling
speaker, The “*PILLO-FONE” 1S THE MOST
CONVENIENT LITTLE UNIT YEI

DEVISED
3t2in Diameter
by 134in deep. 22/6
POST FREE
“Mercury” (American

Made).
ers register

These relay count-
from 0O to
99,999 can . be supplied with
250-ohm . coil 24v  D.C.

operation.
25/-

Plys Postage -

NEW AMERICAN
BOX KITES

These Kiles are constructed of Silk with Meial
I'rame.
SIZE 15in square x 3ft long.
Originally used for Aerials for
Lifeboat Transmitters,

30/f POST 2/-

P.M.G. TYPE

RELAY-COUNTER
0-9.999

1300 ohm coil

METROPOLITAN RADIO SUPPLIES

479 PARRAMATTA ROAD, LEICHHARDT, N.S.W. PHONE LM3610

640 KING

STREET,

ST. PETERS., N.S.W.

PHONE LA6087
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NEW VALVES AT REDUCED PRICES

A - 6C8G .. .. .. .. .. e e e s
IP5G . /- 6FS .. (. .. . ol 8/6 6SHTGT e e
1C71G . 5/- 6H6 .. . 3/- 6L6 (metal) ..,
1D5G 7/6 6H6GT .. .. ., .. .. - 6A3 .

IKSG 2/6 671G ... el e e .. Te ICT L. o e
IK7G /6 SKIG .. .. .. .. ., 6/ TA6 .. .. .

ILSG . 9/6 . 6KIGT .. .. ... A L RN
6ACT . 3/6 UG .. .. .. .. .. &/6 TIA .. .0 o0 e
6R6G 9/6 6V6GT .. .. .. ., .. 12/6 FL32 .. .. .. .. .. ..
683G . 6XSGT . .. .. .. .. 10/- KTW62/6U7 .. .. ..
6B8 (metall .. .. . .. 1076 AK3G .. 10/6 VR6SA . .. .. ..

/6 6J6

PLEASE ADD POSTAGE ON ALL VALVES.

Cve

L/6 7193 ., . 36
20/- 354 .. .. 4/6
15/ 958 .. .. 10/-

36 12A6 10/-

36 EF50 /6

/6 LI0TH £2/9/-

7/6 8298 . £3/8/
10/6 L3} OO T -3 1A

6/6 R66/866A .. .. .. .. 15

2/6 R28 .. L. e . £1/9/

ALL GCODS ADVERTISED ON THIS

PAGE ARE NEW

NEW POWER
TRANSFORMERS

60mA prim.: 240v with 230v tapping,
Sec. 285 x 285 with 6.3v filament

winding.
26/6
. 5/3.

" Plus Postage: N.S.W., 3/6; INT.

MICA CONDENSERS

standard - Mica Condensers. smuati
current types. 00003 to 005 in-
cluding most wanted values.

Per 100 20/-. .. . Postage 1/6

New Midget Power Trans.

40mA Prim, 250v. Sec. 225 x 22§
with 6.3v |, Winding. Upright or
Flat Mounting. Size 2in x 24in.

24/6
2/6 Postage, N.S.W.; Inlerstate, 4/6.
3I0mA. 240v. Prim, 150 x [50v. Sec
with 6.3v. Fil. Winding.

2/-

Postage: I\SW 2/6; Interstate, 3/6.

Electrolytic G;ndensers

16 mfd 525v .. . .. 6/6
16 x 16 mfd 350v .. .. .. .. 4/6
24 mfd 350v .. L. L. e. . 3/3
20 mfd 200v .. 2/6
250 mfd 12v .. .. . 1/6
0 mfd 350v .. o0 ws e 0l o 3/6
00 mid 12v .. vi ve 4o e oo 1/6
8 mid 350v .. .. .. .. .. 2/6
10 mfd 40v .. .. .. .. .. L/6
8 mfd 523v .. . 4/6

(l’lus Postage) C

12 2 inch P.M. Speakers

{2in per-mag spcaker by well-known
manufacturer, 10T, CT. or 5000
Transformcer .. ..

Postage, N.S.W,,

... £3/8/
/6 INT., 9/6.

NEW 5in. PER-MAG
SPEAXERS

SF Heavy Duty .. ..
Supplicd with ST. or
former.

Postage Extra: N.S.W., 2/3 INT.

35/-

‘l OT Irans

New  Carbon  Resistors, well—known
make. Colour codc supplied.

l.ow values to 51 ohms,

7/6 per 100. Postage 1/6.

LF. TRANSFORMERS

Standard  LLF. transformers. squarc
can (1 3/8) 455 K¢ permatuned. 4/6
(Plus Postage)

SAPPHIRE NEEDLES

Rothermel sapphire needles play 2000
recordings. Made in England.
Each 2/9 or 25/- dozen.

Telephone Generators

New small telephone generators, ideal
for bell ringing. etc.

12/6

MERCURY SWITCHES

I'he switch with 1000 uses 2/h
Postage - 6d.

NEW GRAMO MOTORS

New H.M.V. spring  gramo  motors,
furntahle. Adaptable for many uses.
Postage: N.S.W., 4/6: Interstate. 7/6.

' CERAMIC TRIMMER
CONDENSERS

small 7-plate 0-20 PF . .. .. 3/6
Small Tubutar, 0-20 PF . .. .. 2/-

Postage Extra.

fess
6

4/6

POTENTIOMETER
SPEGIAL

Box of 10 new Carbon
Potentiometers.
Containing .5 and .1 switch pots.,
long spindle, .5 and .l standard and
miniature pots, long spindle and

other mixed sizes. short spindle.

20/-

Post 2/6.

CONDENSER SPECIAL

Boxes of 100 new mica paper and
clectrolvtic condensers in  values
ranging from SOpf mica to 5 400v

paper. Values include 0001,
00025, .00075, .01, .02, .05, .1. Also
500 mfd/12v. 10 mfd/40v. 8 mfd/

S25v 16 mfd/350v, electrolytics.

, 30/- per 100,

Post Extra: N.S.W,, 2/6; INT,, 3/6.

* POTENTIOMETERS

2 Meg. Miniature Switch  Pots. d/p Switcr
Long Spindle .. . e e 5/6
I Miniature lLong Spindle .. Sode
Standard Y2 or | meg. switch pots., long
spindie d/p switch . 5/6
Y2 meg or 28T, ohms short spindle switch
nots - . 26
i muz or 106T standard pots, long
spindle . R 1
i meg. or 100T short spindle .. PSR L
t3 men. high insulation .. .. .. .. .. .. 8/

All plus postage.

NEW SMITH'S
8-DAY GLOGKS

I'hese English Clocks — which are
new -in original cartons — are panel
mounting and are ideal for cars. etc.
LLuminous dials.

2in .. L. £3/15,.

24in with sweep sccond hand £5/15/

‘Please address all corrvespondence to 179 Parramatta Road. L(’i('hhqrdt. N.S.W.

METROPOLITAN RADIO SUPPLIES

479 PARRAMATTA ROAD, LEICHHARDT, N.S.W. PHONE LM3610

640 KING

STREET,

ST. PETERS,

N.S.W.

PHONE LA6087
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MASTER ELECTRICS »rv. .

A WHOLLY OWNED
SUBSIDIARY COMPANY OF
MOTOR SPARES LIMITED

Record Player Amplitier

Very compact and lightweight  This
unit combines a 4} watt amplifier
with two inputs. one for the builtt-in
3-speed Philips record player and one
for a crystal microphone. Each input
has its own volume control  Also two
outputs, one connected to the built
in speaker and one for a separate ex
tension speaker. An on-off switch and
tone control are provided. The cahinet
1s finished in two-toned leatherette.
Ideal for parties or for plaving re-
cords in the home.

Well worth 35 gns.

Price only 27 gns.

6in extension speaker in leatherette
covered box. Worth £3/4/-, our
price 49/6. Crystal
match - this unit 45/-.

Chieftain Multimeter

An ideal pocket-sized meter in a plas-
tic case, overall size 5% x 33 x
2 1-8in. The meter has 1,000 ohms
per volt sensitivity. Voltage readings
are 0-15, 0-150,-0-300, 0-600. and
ohms scale reads,
This multimeter is  ideal for
hobbyist, motor mechanic,
serviceman and electrician.

Price only £4/12/6.

0-100,000 ohms.
the
radio

SPECIAL NOTICE

All parcels sent Registeted Post ualess
otherwise stated. Postage or Freight must
be included with order.

e .

-

Microphone to -

* SPECIALS »x

. 69mA Power Chokes. Brand new
and in good condition these will
provide efficient filtering for
radios, amplifiers, etc. Worth
{7/6. Our Price, 8/9 ecach.

100mA Power Chokes. Brand
new and boxed similar to above
but for larger jobs. Worth 45/
Qur price. 15/- each.

3. 4 mfd. 500 Voits Wkg.
Condensers. Smali size approxi
mately 2 inches square. Brand
new and perfect. Qur price 5/9
each.

4. Short  Wave Coils wound  on
miniature  polystyrene  formers
with iron slug. Diameter of for-
mer § inch. Ideal for winding any
H.F. coil. Price 2/- each.

5. Coils Wound
cored formers

~
H

Block

on Miniature Ailr
dinch diameter.

Ideal for winding any coil
Price 1/- each.
6. .001 Mica Condensers. Brand

new. Price 9d each.

7. Closed Circuit Phone facks. Only
2/9 each.

8. Vibrator Transtormers. 6-volt to
135.volt. Ideal for Vibrator Re-
celvers using 2-volt or I.5-volt

valves. Worth 49/6 OQur price
14/6 each.
9. Multi Electro Coundensers, new

stock, latest type 2-8mfd. 525 anrd
1-25 mfd. 40 Condensers in the
one can. Worth 15/6 Qur price
7/9 each.

10, Electro Condensers, new stock 4
mfd. 350-volt pigtail type. Worth
4/- Our price 1/6 each.

11. PM 957 Ferrocart Vibrators. 12
Volt synchronous split reed with

octal base. Socke! connection
diagrams available  Price, only
10/- each.

12. 4-pin Crystal Holders. Will hold
2 crystals. Distanck between pins
4 inch. Price 1/- cach.

13. 400 Volt Amp Auto Transfor-
mer. 230 to 110 volts in round
mctal case suitable for adapting
L H0-volt equipment 1o operate off
230-volt mains. These are made

in U.S.A. and are brand new and
boxed. Worth £21/10/-.  Our
price £5 each,

14. Germanium Diodes. Ideal to

Crystal Sets, meter rectifiers and
radio set detectors. Brand new.
English make Price only §5/6
each. .

15. Electrolytic Condensers. (0Omfd.
40 P.V. Brand new, well known
make. Price onlyv 6d each.

* SPECIALS *

16. Electrolytic Condensers. 25 mfd
40 P.V. Brand new, well known
make. Worth 4/1. Qur price 2/1
each.

17. Plastic Frig. Boxes
Riin x Stin x 24w with lid.
Worth 11/3. Our price 5/6 each.

5in x Sin x 24in. Worth 5/-. Our
price, 2/- each.
18. Ceramic Spacers with 1-8 Whit-

worth Thread. Qutside diameter
{in, length {in. Price only 2d
each or 1/6 doz.

19. 0-10-volt DC meters. Moving
coit. 200 ohms per volt. Suitable

for multimeters, etc. 3 inches dia
meter. Price only 22/6 each

Broadcast air cored oscillator
coils, shielded, to match 455
K.C. I.F.’s. Price only 2/6 each.

21. Well known inake standard LF.
Transformer, 455KC. Slug tun-
ed. New. Worth 18/6. Our price
7/6 each.

22. S.W. Aer. Coils. Air cored. 1/6
cach.

Flexible Coupling, + to 2.
each. »

24. Red Diamond Delectors for crys
tal sets, semi fixed type. Brand
new and boxed. Worth 10/7. Our
price 6/-.

25, Red Diamound Refills lor above
Worth 5/4. Our price 3/-.

26. Wafer Switches, 2-pole,
tion, 3-bank. New. Worth
each. Our price 10/- each.

27. Wafer Switches, 6-pole, 2-posr-
tion, 1-bank. New. Worth 13/10
Our price §/- each. .

28. Army Morse Keys. Metal parts
cadplated, fully adjustable. Price
only 2/9 each.

29. Few only, Iuterference Suppres
sion Condensers for 240-volt A(
mains. Capacity .1 x .1 x .01.
Worth 17/6. Qur price §/-.

30. Midget S.P. Relays, 50 ohms. Re¢-

sistance will operate on 6-volt

battery. Price only 5/- each.

.5-200-Volt Tuhular Condenscrs

pigtail type. 1/- each. )

32. .5-400-Volt Tubular Condensers.

pigtail type. 1/9 each. )

01-5,000-Volt Wkg. Oil filted

Condensers. Price only §/6 each.

34, Vernier Dial Assemblies.

Ratio 4 to 1. Diameter ot scale
4 inches. Calibrated 0-100, fits
3-8 Condenser shaft. Complete
with knob. Ideal for radio sets

and instruments. Price only 15/
each.

20

23

1/9

S-post
24710

31

33

947 ELIZABETH

STREET, MELBOURNE — Phone FY0271

Branches throughout Vietoria and New South Wales.
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ANSWERS 10 CORRESPONDENTS

. N.S.W., writes 10 tlell us of his
expericnces  in the audio field and  express  his
pleasure  in reading  various articles.  particularly
those deuling with audio equipment.  He confirms
s opinion in a very practical way by forwarding
A subscription for another 12 months

A. Yours is one of the letters we cmoy receiv
g, We note the remarks regarding the audic
cquipment aid vour reaction lo 4 comparison with
the commercial equipment with  intercst Glad
also to note that you find the record reviews of
assistance in selecting new ftems to add to your
collection. . The subscription has heen recorded
n the usual way

JL.E.W, (Dubbo.

CC.B.A. (Adehiide, 8.A.) relates (hal » triend of
his  purchased one of the commercial gadrers
Claimed to he equivalent to a 100ft aerial. Curios-
fty overcamc him and on taking it to picces he
found that the aerinl and earth wires were simply

connected to the earth terminal and that the de-
vice contained no other apparatus He wonders
if this is salisfactory.

We need make no comment other than te

say.that the fact that the device works at all savs
a4 lot for the sensitivity of modern reccivers and
the ability of mains and carth wiring to pjck ur
stgnals

G.R. (Broken Hill. N.S.W,) 15
transistor set deseribed in the Tune jssue and sends
us a circuil from an overseas muagazine showing
how a simple amnlificr may be added.

A. Many thanks for vour letter G.R and for
the trouble vou have (aken 1o send us the circuits

mterested in the

As you probably rcalise. we alicady had some
thing like (his in mind. and it was described in the
July issue.  In gzeneral it s easier to work from
local designs, since they are intended. as far as
oossible, to suit the local supply position
R.V.P. (South Perti. W.A) sends a subserin
tion for mouths and makes a few cnquiries

In particular he wants to know
are not being used in commerctal
sets, since they appear to offer so many advantages

A. Muny thanks for vour subscription R.V.P
and we have forwarded this to the appropriate de-
partment.  Transistors arc not in generad use in
this country at the present time for a number of
reasons.  One is the problem of supply. as con-
trolled by import restrictions
(my  Trienza. at seid IS very intcresteg
Dual - Wave Radiocram . described in the
Tuly issue and sumgests that we might use this
coil unit ax a basis around which to design a sel
more in the line of a communications recciver
He make several soppestions as to the additions
and modifications which coyuld be made
" A. Many thanks for vour letter J.U.S. and the
suggestions it containg,  We will certainly keep this
idea in mind and may be able to describe some
thing along these lnes in the future. At the same
time. the use of a commercial coil unit de
signed cssentially for standard dual wave sets may
present a serfous problem in the maiter of band-
spread, adequate coverage. etc. Best of luck with
vour riadio venture on Ocean Island.

LH.S.

ne_mods

Tssenu-
the usual
hath aerial

B.H. (Shepparton, Vic) doscribes how
ficd his crystal set to give hetter results
ally the changes consist of eliminating
tappings from the coil and connecting
and carphones directly to {t,

A. While this arrangement mav sometimes im
prove results we [eel that the local conditions are
more than usually favourable.  Normally the addl
tional loading of the aerial and phones will 80 re-
duce the “Q" of the coil that sclectivity will suffer
badly., while the actual signal strength may alsr
e reduced. in spite of the closer conpling

M.).T.M. (Wollongong, N.S.W.) inquires abou.
a statement in the article fn the June issue
regarding the power handling capabilities of tran
sistors. .

A. We are not sure of the statement
in mind. hot bricfly, the power vou have tc
consider is that reaching the transistar from the
battery. and provided vou follow the eircuit given.
you nced have no fears on (hat scorc, Unless
you are literally, swithin a stone’s throw of a
powetful -transmitier you need have no fear that
radio frequency power from the aerial will damage
the transistor, cven if it is 100 fect long

#.R. (Fitzroy. Vic,) has been advised that the
Radio Service Manual has ceased publication and
wants to know whether there is any chance that
this wiil be taken over by any other organisa

tion,
A. We agree, H.R. that these books were
very handy, but we know of no move to or-

ganise their nublication by any other firm. How-

vou have

ever, thanks for the suggestion and we will
keep the Jdea in mind.
P.H. (Keusington, Vic,) sends a question for

the Answer Tom page concerning the 1957 Litile
General, L
A. Your question’ iz rather too specialised far

Radio,: Television & Hobbies, Novembsr,

dieoaAnswer bom page. P dus otk reservea staimped on the bases ot valves,
tor problems of general interest,  Withoul mortt A. Since there is no technical reison tor these
""\“"15 of the speaker it i imposs to sy iggres, TS, we feel that your answer is more
whether it would be suitable tor us the cil suitable for this page. The Figures 14, ete., are
cuit. In - particular.  we  would  ved 10 KROW g exejse stamp and reter to the factory in which
Whethier it was a neauag. e ot one ot the these valves were manutactured
OlllL‘l" clectro-magnetic  varicty In  the  later )
vase it would not b suitable Ihe translonmer C.ILS. dorest Lodze. NS, W wunts L0 KAow
vihie of 2000 ohms s rather unusual and ot Ui s possibic (o charee a smadl 4V accamulitos
really ‘suitable.  However, it would be pertecth om0 2V accumulitor and what size resistor
feasible 10 fit the correet tansformer,  The tun would " be  necdssary W achieve  this. He also
iny capacitor also sounds somewhal ubusual, but suggests thut we publish more on the electronic
we Sukkest you use the two J0-plate sections only side of photography .
A loopstick acrial is 4 Jong lerrite rod carrying « A. It is not possible 1o caleuldte the  correct
resonant winding  which replaces the acrial coil vadue  of resistor osactly, C.H.S., and. i any
., ' . . R case, charging by (his method would pol give #
S.J.A. (Mt Gambia, S.A. IS anxfous e ada constant rate of chuarge. \We sugpest a resiator
the qudio end ol the D/W wdard  Radiogram ol 20 ohms us a basis tor experiment, hut il
W existing set. but s worried as to how to would be advisable 1o check the charge rate
’cum_]vclvlt o the present 6GR detector and  irsd with an amp meter We have published many
audio stage. articies in the pust on electronic flash units, both
AL }hv PEHD oBJeCion o the seheiie sou Pro high and low voltage (vpes, as well as an elec-
pouse is thal you would be providiy an addi tronic  photo-timer. No doubi we will nub_hsh
tonal audio stuge, which vowldd  vasdy make e ather photographic articles in the future as time
tolal audm gain embuarrassingly  high. This could permits, though at present we are rather snowed
resudt ininstability,  hum,  aoise. overload,  ang under Uying to keep pace  with  the  demands
similar troubics. 1t would probubly De far bet of T.V., cic.
ter to take the audio signals directly lrom  the
existing voinmue controy to the mput ot the new MR, (Northbodze, N.8.Wo o wishes 10 obtain
;lmpli[icx. using the 6G8 as a detecior only. Al ouwck issucs of our muagazine which containg ar-
ternatively, this could be replaced  with a 616 ticles on transistors und transistor circuits, preter-
These are available very cheaply at the presen ably powerful  enough (o work a  loudspeaker
thne. with reasonable volume with a short aerial.
C N gt L . . o rre A, Fhree experimental transistor sets were de-
5.5, (l.umluvnu.u writes o tell us ol expent wribed in the Jupe, fuly and Ausust issues of
ments with small aets, b - f
y : : N . . 955 the  last of  these  was  capable o
A. Thanhks tor yowr letler and ot your ac " ) B X X X § it
: : . . duiving @ louadspeaker at good  volume since 1
count ol what you are doing. Your atlempts poasicd & pushopulls  class B output  stage
.ln)ll it:t‘]\("d‘l\l::-)’\\‘:}u“ rather  venturesome  but bes It required very strong input signals, however,
C ’ since there was ho regencration to hoost  senst
M . " ; . A tivity,
Gtk Wrommeaam: NS s o ey W e tat we are anable 10 sunb
urre SO s ihe . any ot lhmg issues, but circuu lcpums are avail-
CUrrent  overseas. He would like to buiid one, 7 .
but wonders about components and constructional able from our files. We suygest that you contact
information ’ ’ one of the adverlisers on  the classified a
¢ . advertise back copies af
A. We would very much bke to puolish the P‘,l_“' ,\\\:1.0 .[)L:qucnlly advertise  bac ol
desigh tor a full size (ransistor recciver, but the casonable  cos
supply of components. particularly high trequency N
Iransistors, al the -momcent s such that it would G.C.F. (Caloundras Qld.r asks, wht 15 the
be completly impractical A few months  age minimum bi];ll‘dl_ vollage required to give & gnpd
we  described  w o smadl transistor  receiver  which clear, steady pictufe 0N an average commeroa,
required only one bigh [reguency transistor,  Thg 1.V, recciver?®  He ualso asks o similar question
tesponse was immediate and it was only a mat regarding V.M. .
ter of davs before people were ringing 1o say A Either question could be the subject of
that they could not buy the ransistor.  You can 4 long discussion, -definition of terms, ctc, For
imagine,  theretore, that J0 would be  ex(remels ouniple, what do you mean by R.F. voliage!
toolish lor us to deseribe a larger receiver, ang I'he poaks of the syic. pulses?  What s a clear.
we cannot suggest where you could oblain injor steady  picture? Probably it would be of the
mation on 3 receiver to suit local conditions else order of 100 uV, but we would be quite happy to
where. be corrected on Lhis one. The figure for the
— ‘e .M. recciver ‘would depend on the deviation of °
3.5, dlawthern, Vico, sends i 4 query fo) the syslem, but would probably be somewhar Tes
e Answer Tom [eature regarding the fractioe than this.
h aadad ad ~os St e e -
io, Televisi d i ice
4
The Radio, Television and Hobbies Query Service
‘D
. . . N . - . 3
All queries concerning our designs, 1o which a POSTAL REPLY is required g
must ba accompanied by & postal note or stamps to the value of TWO SHILLINGS.
o
For the same fee, wa will give advice by mail on radio matters, provided b
the information can be drawn from general knowledge., UNDER NO CIRCUM- 3§
STANCES, however, can we undertake to answer problems involving special
research, modification to commercial equipment or the preparation of special
circuits.
1
Whatever the subject matter, we must work on the principle that a letter
is too invoived if the reply takes more than |0 minutes of our time.
4
? Queries not accompanied by the necessary fee will be answered FREE in ¢
s the columns of.the magazine and presented in such a way as to be of interest to ¢
other readers.
4
s To those requiring only circuit reprints, &c., we will supply for TWO
¢ SHILLINGS diagrams and parts lists from our files covering up to three con-

y . . . . o <
! structional projects. Scale blueprints showing the pesition of all holes and cut- 3
outs in standard chassis can be supplied for. 5/-. These are available for nearly all
¢ our designs but please note they do NOT show wiring details, b

4
1 Address your letters to The Technical Editor, RADIO, TELEVISION and ¢
HOBBIES, Box 2728C, GPO, Sydney. b
Note that we do not deal in radio components. Prica quotations and details
v of merchandise must be obtained direct from our advertisers.

4
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h.rpas

FERGUSON

PREFERRED RANGE

First introduced by FERGUSON early in 1955, the PREFERRED
RANGE of transformers and chokes covers the most popular

selected from the vast FERGUSON range.

Production

is concentrated on these ﬁrpas to ensure prompt delivery.
The PREFERRED RANGE is now being revised, and the new

PREFERRED RANGE of POWER TRANSFORMERS is listed below.
Filter chokes, output transformers and vibrator transformers will

also be rewsed

Types n | listed as PREFERRED are still avanlab‘o but delivery
may not be as prompt as PREFERRED types.

'‘POWER TRANSFORMERS - PREFERRED RANGE

H.T.M.A.

L.T. SECONDARIES

TYPE No. PRIM. VOLTS H.T. VOLTS
PF545 240 350-0-350 20 6.3V-3A, 6.3V-0.6A
650V 2 4V TAP 2.5V-2A
PF619 240 150-0-150 " 30 6.3V-1.8A
PF299 240 285.0-285 40 6.3V-2A, 5V.2A
PF300 240 325-0-325 40 6.3V-2A, 5V-2A
PF201 240 225-0-225 50 6.3V-2A
:i:z:!F 230.240 285.0.285 60 6.3V-2A, 5V-2A
PFl66 230-240 325.0-325 60 6.3V-2A, 5V-2A
PF165 230-240 385.0-385 60 6.3V-2A, 5V-2A
PFI70 230-240 285.0-285 80 6.3V-2A, 6.3V-2A, 5V-2A
PF1073 230-240 300-0-300 80 6.3V-2A. 6.3V.1A
PF169 230-240 325.0-325 80 6.3V-2A, 6.3V-2A, 5V-2A
PF148 230-240 385.0-385 80 6.3V-2A, 6.3V-2A, 5V-2A
PFI130 230-240 285-0-285 100 6.3V-2AC.T., 6.3V-2A, 5V-2A
PF164 230-240 325.0-325 100 6.3V-2AC.T. 6.3V-2A, 5V-2A
PF160 230-240 385.0-385 100 6.3V-25AC.T., 6.3V-2A, 5V-2A
PF1072 230-240 300-0-300 120 6.3V-4AC.T., 6.3V TAPSV-2A
PF152 230-240 285.0-285 125 6.3V-3AC.T., 6.3V-2A, 5V-2A
PF163 230-240 325.0-325 125 6.3V-25AC.T., 6.3V-2A, 5V-2A
PFI8I 230-240 385.0-385 125 6.3V-3AC.T., 6.3V-3A, 5V-2A
PF174 230-240 285.0-285 150 63V-2AC.T, 6.3V-3A, 5V-3A
PF142 230-240 325.0-325 150 6.3V-2AC.T., 6.3V-2A, 5V-3A
PF175 230-240 385.0-385 150 6.3V-2AC.T., .3V-2A, 5V-3A
PFI73 230-240 425.0-475 175 6.3V3AC.T., 6.3V-2A, 5V-3A
. PF1067 230-240 400-0-400 180 6.3V-4AC.T., 6.3V-25AC.T., 5V-3A
PF1193 200-220-240 295.0-295 275 6.3V TAP5V-3A, 6.3V-9A
PF1265 240 — T 6.3V-2.25A |
PF162 240 AT = 6.3V3A, 6.3V3A !
PF265 230-240 = = 17V, TAPS I1.5Y, IOV, 8.5V-4.2A |

Manufactured by

FERGUSON TRANSFORMERS PTY. LTD.

FERGUSON LANE, CHATSWOOD, N.S.W. JAB491
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.be possible to

BOOK REVIEWS

Continued from Page 101}

noise sources in the adjustment of U.H.F.
cquipment is useful and provides some
information that may not be always easy
to find clsewhere.

Our copy from N.V. Philips, Gloei-
lampenfabrieken, Eindhoven, Holland.
Local distributors for the book are
Philips Electrical Industries P/L, 69
Clarence Street, Sydney.

* * *

Abhout Oscilloscopes

CATHODE RAY OSCILLOSCOPE, by
Harley Carter, A.M.L.LE.E., Philips Tech-
nical Library Popular Scries. Soft cover,

95 pages. 8in by Siin. lllustrated by
numerous  photographs, circuits  and
drawings.

An excellent introduction for those

who have little or no knowledge of the
oscilloscope, This little booklet covers
all the basic oscilloscope elements, A
number of fold-out circuits of complete
instruments show the practical aspect
of the points made in the text.

Our copy direct from N. V. Phihps
Gloeilampenfabrieken, Eindhoven, Hol-
Jand. Local distributors for the book
are Philips Efectrical Industries P/L, 69
Clarence Strect, Sydney. The price is
12/6 —(M.V.E.)

ANSWERS TO
CORRESPONDENTS

N.S.W.)

sends in A

transformers,
l"

K. 1.D. (Narrandera, num-
ber of querics regarding 1F the
operation of a 6-volt car radio. from volts
aind a suggestion for step by slep constructional
details of multi-band DX receiver to be spread
over several issues. K. T.D. also has somne com-
ments (0 make on his success with our battery
charger and cnds with a number of appreciative
cominents on our journal,

A. We note vour Kind remarks with pleasare and
trust that you will continue to cnjoy our publica-
tion, Your initial gqucries on  [F  transformers
should be of a general interest. und we have been
able to fit these intto an Answer Tom fealure.

Prior to fitting a dropping resistor 1o the 6-voll
car radio, it is necessary to Know the total cur-
rent  drain of the sct. This  will be  severad
amps since the hcalers derive their supply [rom
the same sotrcee. An ammeter in series  with
one of tho leads should supnly the answer and
then it is a simple matter of applying Ohm’s Law
to tind the resistance required to provide the six
volts drop. The resistor will most likely have
to dissipate about 30 watts and should be mounted
in a wcll ventilated space.

We arc pleased at your success with lhe bal-
tery charger and note your suggestions regarding
the DX receiver.  Due to other pressing matters
we are uanable to consider your sugeestion at the
present. . However, we have described several ex-
cellent multi-band receivees and suggest that vou

tackle onc of these.  Circuit reprints are avail-
able through our query service.
G.X,.8. (Wallington, Vic.): writes to tcll us of

some cxperiments he has been conducting  with
the idea of building a frequency modulating unit
from a standard loudspeaker. The results appcar
promising so far, though it has nol been possiblc
to give the unit the final check in the HRnished
circuit.

A. Many thanks for vour Iletter, G.X.S., and
your efforts so far sound most intcresting. We
would be very glad to hear how the unit finally
works out, and, if you care to send us some
more details, preferably  with  some  rough
sketches, it may make a uscful article lor the
“Reader Built 11 page. From experiments we
fhave scen conducted so far i would scem de-
sirable 1o make the unit have approximately
(he same capacitance range as the original, name-
ly, from 20 w0 00 pf. It may also interest you
to’ know that some readers have successfully im-
ported these units from the English firm mcea-
tioned in the Jupe issuc. With regard to your
suggested combination of time base, amplifiers,
etc,, for the C.R.O. we would say that this ap-
pears to be perfectly feasible. It should also
substitutc the valves you sugges!
in the marker generator, though we would not
like to assume that this could be done without
some minor circuit changes, This could be de-
termined only by experiment.

C.N.T. (Penang, Malaya) asks some questions
about the 17 watt U/L Playmaster. One prob-
lem concerns the heating of the back-bias resistor

Radio, Telsvision & Hobbies
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z i §
ACROSS p 5 p
1. Winding on Z E
the input §
side.
4. Inductive v
o]
component. 7 8 ° "
7. Said of
radium. 2 'z
12. Having no T3
moral sensc “
13. Héornj ' G |17 ) 19 20 2t (22 4
14. Fabric with z
a Cprdcd 23 24
surface.
L6. Employ- 75 26 27
ment of
methods 2 79 |20 ‘
(pl.). &
19. Symbol for 31 22 2
lantalum.
20. Opposite to |23 24 25
right.
23. Piece of %6
metal,
having a 27 28
head and
point. .
24. Loss of 37, Suttix 6. Often  used 20. Man's
memory. mcaning to mean name
25. Hoarse act, being, ouler (abbrev.).
Cough or state of atmosphere. 2. A fesinous
7T '” being. 8. Inside of. tree.
- l(.)ApUE or 18. To resist. 9. Principal 22, Inferior g
Ve oar oft. o artery from corn sifted
28. Pionecred DOWN the heart. out (ph.).
canversion . 10. Rises to the 26. Please lurn
. of matter 1. Reciprocal surface of over
into encrgy. f‘l reluct- milk. (abbrev.). \
31. One’s ance. 11. Connectlion 29. Girl's name.
dwelling. 2. Denotey made at an 30. That is
32. A look of density of inter- (abbrev.).
scorn. an  clectric mediale 32, To ooze. 4
33. Point of or magnetic point. © 33 Prefix z
anything. field. S Evanming meaning
35. Negative 3. Smallest 15. E;f“m'&',?f three. 2
(abbrev.). particle. \ o (abbrev.). z
z 36. Impedance 4. Winding of 17. l“fftql'“"t 34, Girl's name :
duc to in- conducting oceur- 35. Non-com-
ductance or wire, rences. missioned
capacitance. 5. Unclosed. 18. Soft mud. officer
Solution and further crossword next month
g mothst @ sange noise emanaing om tbe Last month’s sohution

tions (o the conncctions to the output transformer
secondary  are correet and how the ofd No. 6
Control Unit can be converted for RIAA curve
leaving out the AES,

A. It is guite normal for the bias resistor to run
at a fairly bigh temperature, but it would not
be possible to know whether it was  excessive
in your case unless the current drawn by the
output valves was checked. If  excessive. the
cause would have to be found and corrected.
We cannot explain the noise in the valves which
you descrihe, and suggesl you take this matter
up with the makers. The connections vou show
for the output transformer appear tg be correct.
the two 3.75 ohm windings in series giving IS
ohms, Converting  the No. 6 Contral Unit to
the RIAA curve in place of the AFS makes it
virtpally identical with the modified control unijt
vou are already using.  We sugeest that a scepar-
ale powgr supply would solve most of vour motor
houting troubles.

RJIM. (Lecton.
for the noise
when a finger (ouches a
stray fields ftrom the

NS WO asks for an oxplanation
introduced into an audio  system
“hot” audio lcad. While
power  mains  cexplamn this
when  the eaquipmient is located neur the power
mains, aft explanation is still needed to cover
the case of a battery amplifier working well awas
from power lines.

A. The effect could probably be considered as
u form of instability, various frequeney components
being roughly determined by the time constants
of the amplifier, power supply, etc. The charac-
teristic of the sound would also be affected by
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the electrical characteristics of the body touching
the active lead. Where A.C. fields from the
mains are present, then 50-cycle components
would be present in greater strength than othere
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Answers to Correspondents

F.K. (Tatura, Vic.) writcs to say that he has
not received the August issue and sugsests thay
it may have gone astray F.K. also has some
appreciative comments regarding the quality of
articles in our journal and goes on to relate his
experiences with some Playmaster equipment. Our
correspondent also wishes to know if the volume
control between . stages in contro! units is there
for any particular reason.

It appears, also, that F.K. is having difficulty
in obtaining a “wobbulator” unijt, and wishes to
know if we intend to describe an electronic ver-
sion.

A. We regret that the August issue did noi
reach you, and a replacement copy has been
forwarded. We note your - appreciative com-

ments with pleasure and trust that you will con-
tinue to enjoy our publication. The reason for
the volume control between stages in our controf
units is to prevent overload of the second stage.
Only if the input signal were of such a level
as to make this possibility remote, would it be

feasible to install the volume control after the
stages.
There is a remote possibility that we may

describe an electronic version of the mechanics’

wobbulator spme time in the future. There is
also a2 possibility ‘that a commercial unit may
be marketed by one of the speaker manufac

turers, similar to that used in our version.

R.L.F. (Becom, N.S.W.) is very interested in re-
generative sets, but js conscious of the fact that
these sets have no AVC and considers this a seri-
ous drawback. He wants to know whether it s

ALWAYS RELY ON R.D.S.

Stockists of Television

Parts, Picture Tubes and

D
S .

Turrets

We can supply all Radio and Elec-
trical Components and are agents

for the famous Hotpoint Radio
Sets. Distributors of Test Equip-
ment, Yalve and Circuit Testers, Multimetars,
etc. A Complete Mail Order Service for
the Countryman. Call, write or phone to:—

The Independent Wholesaler
RADIO DESPATCH SERVICE

Radio and Electrical Distributors,
GROUND FLOOR, WEMBLEY HOUSE,
84] GEORGE STREET, SYDNEY.
Phone MAI876. Open Saturday Mornings.

PIEZOELECTRIC CRYSTALS

Maxwell Howden

15 Claremont Crescent,
Canterbury, Victoria.

Prices . on recelpt of full specifications

MAKE POUNDS A WEEK

start full time business.

Many making £20, £30 and £40 a week

Write for details of Guaranteed Money-

Making Plans. J. O’Rourke, Director Profit-

able Enterprises (regd.), Dept. RH. Box 5070
G.P.O., Sydney.

tn spare time or

.

possible to fit AVC to these simpie sets.
A. As sure as we say it can’t be done. R.L.F.,
someone is bound to point out that it has already

been done. Howcver, we are fairly safe in
saying that there does not appear to be any
pryctical way in whijch this can be done, par-

it is remembered that these small
sets are usually ‘‘flat out” anyway, so that there
is no reserve of sensitivity to draw on when
the signal weakens. In the event that the re-
generative detector was merely part of a larger
set, having one or more RF stages, it might then
be possible to provide a worthwhile improve-
ment in performance—but regenerative detectors
are seldom used in larege sets

RJ. (Maaging, S.A.) wants 10 know 1t we
have ever described an oscillator suitable for Morse
code practice and also makes some suggestions
about using commercial coils tor crystal sets.

ticularly when

A. We have described a number ot Morse
code oscillators in the past and that of April,
1942, would probably suit you best. A copy
of this circuit is available through our postal

service. Your suggestions regarding the crystal
set are intercsting, but the first part is not exact-
iy correct. Far from being inefficient, the large
hand wound coils are usually more efficient than
the miniature commercial types. In the latter
case space is sufficiently important to justify a
compromise and. size for size. the modern minia-
ture coil is a vast improvement over the older
designs. However, for straight out performance it
is hard to beat the dcsigns normally used for crys-
tal scts. The idea of using two tuned circuits fis
quite sound and has been used in two designs
in our magazine, the Twin Tune Crystal Set
(April, 1951 and the 1de Luxe Crystal Set, ol
August, " 1954, However, it is not correct to
assume that the use of trimmers will help per-
formance where only a single tuned circuit is in-
volved, though they are neccssary where two cir-
cuits must be made to track.

R.G.P. (Norfolk Island) is interested in the
Multi-Band Six receiver, which was described in
the January, 1956, issue, but would like to build
it without the audio section. The idea is to
feed the output into a2 separate Playmaster ampli-
fier. However, he wonders what to do about
the diode section of the 6BD7.

A. Practically any diode could be used in place
of the diode section of the 6BD7. The 6H6
or the diode section of the 6AV6 you mention
would be ideal. The detector circuit may re-

main exactly the same as on page 47 except
that the shielded lead from the centre of the
volume control should go to the input of the

Retain the Q.01 uF capacitor
so that the D.C. voltage appearing across the
volume control will not be passed on to the
audio amplifier. Also, keep the shielded lead
between the tuner and the audio amplifier as
short as practical in order to avoid excessive
loss at the high frequency end of the audic
spectrum.

audio amplifier.

Let's Buy An Argument
(Continued _from page 75)

If I seem to be concluding on a rather
weak note, it is only because I am both
dismayed and dispirited.

We make it a practice to check one

another’s proofs in a vain effort to
eliminate  typographical errors. By
chance, Phil Watson checked the first

couple of pages dealing with direct
coupling and subsequently appeared in
the office with wrinkled brow. (I refer to
a gesture, not a state.)

It seems that he had just spent a whole
evening in front of a directly coupled
receiver, without seeing a single example
of bad monitoring. In fact he rather
likes direct coupling.

Et tu, Brute?

ROYCE

Labels, Stroboscopes, Turntables,

DISC RECORDING

EQUIPMENT
Hi-F!I CUTTING HEADS, HOT STYLI,
Blanks and All Accessories for the
Recordist. Write for Catalogue of Prices.

BOX 5041Y, G.P.0., MELBOURNE
VIC., ROYCE RECORDING SUPPLIES, 291 EXHIBITION ST., MELB. FB2592
S.A.. SCOTT SALES, 99 CURRIE ST, ADELAIDE, LA1201,

AMPLIFIERS

ML4919.

Page One Hundred and Twelve

Radio, Television & Hobbiss,

WANTED TO BUY,
SELL OR
EXCHANGE

JOR SALE: Dividing heads, 2V2in centres, Eng-
lish, £22/10/-, Set letter stamps, 25/-. Figures
3/16in, 15/-. Burnerd 2%2in precision watchmakers’
chuck, lift, £9/3/10, plus tax, our price £6 plus
tax. Enelish 3/8in cap. Jacobs pattern drill chuck,
25/~. High-grade, four-jaw chuck, 4%2in to 12in,
25/- per inch. plus tax. Alclad 18 g., 3/- per sq.
foot. Drills, Caps, Reamers, Bevel Gears,” Worm
Gears. everything for the hobbyist at Munro Mach-
inery, No. 2 Munro St.. North Sydney. XB9450.

JOR SALE: Tape deck amplifier and tuner, lin

oscilloscope and two audio signal generators.
FM6490, Sydney.

YOR SALE: Radio gear for sale. Large quan-
tity, £35. 3 Marville Ave,, Kingsford, Syd-

ney. FJ2219.

E‘OR SALE: Playmaster Radiogram, Tuner, Pre-
amp Amp, Top Cut, Speaker. B.R.S. 3-speed
Table M.B.H. Pickup. Needs adjustment. Cost
£100. No further interest, selling £11 cash and
carry. No offers.- Falconer, LU6450, Sydney.

JOR SALE: 122 Transceiver,
book, &£20.
kin 11 night.

W

[JOR SALE: Back Nos. R. and H. for sale.

April, 1939, to Oct., 1956, 2/- posted. Nov.,
1956, to current copies 4/- posted, quote on large
lots, also will buy spare R. and H. you have.
If out of stock I will get it for you. A. J. Cox,
13 Glover St., Belmont, N.S.W.

with hand-
Phone Ging-

new,
_Deliver Sydney.

ANTED: Circuit or Handbook for TR 1143.
Phone price, etc.,, to Gingkin 11 night.

YOR SALE: Xmas Gifts for Engineering Students.

Castings and Designs all forms engmeermu
Bolton, 72 King Si., Sydmey. Catalogue 5/-.

JOR SALE: Morse Code automatic sending
keys now available, £7/15/-. Limited quan-

tity. Levenson’s Radio. 226 Pitt Street, Sydney.

JJOR SALE: Radio Allimeter containing wob-
bulator unit. WM4249, Sydney.

JELL: Complet Set of R. and H. from April,

1939. Vol.; No. 1 to August, 1955, Vol. 17,
No. 4. What offers? Postage additional or will
send C.0.D. 6 Weemala Ave., Kirrawee, LB2572,
JELL: Two genuine American “Presto IC”

high-fidelity disc-recording cutterheads, 500
and 15 ohms matching impedance. Frequency
response 25 c¢/s. — 17 Kc/s.  Both cut micro-

groove or standard discs and fit Royce traversing

equipment. £23 each. J. Watson, 2 Redcourt
Ave., Armadale, Vic. UY5379,

SELL: Sprad 6-12 volt welding kits, few only
»J available at 32/6. C.Q.D. only. P. Shae, P.O.
Box 319, Mackay, Qld.

JELL: Base station and four mobile AM units,

+~ as new, owner must switch to FM,

) sclling
cheap. Box 4, Radio and Hobbies.

MELL: All back issues R, TV and H., only 2/-

copy, incl. post. T. Weir, 56 O’Connor St.,
Haberfield, Sydney. N.SW. Will buy copies In
any quantity and pick up. ‘Phone UA2569.

JELL: 120X speaker, new. B. O’Connor, 5§
Fourth St., Ashbury, Sydney.
American

qELL:
\-) able, 7 bands,

£60. SHAND, St
LA2455.

Zcnith  battery/electric  port-
excellent condition. Bargaln,
Andrews College, Newtown.

EXCHANGE: Radio parts, 1F transformer,
chokes and speakcr. Trunsformers, two radio
sets wired. One working order. Tuning conds.,
ris(sol‘ag and coils. L. Smith, Segenhoe, via Scone,
N.S.W.

l\X(,H»\N(‘E. Halicrafters’ SX 28 Communica-
J tions Receiver in excellent condition for good
modern 8 mm movie camera. Also exchange
commercially built transmitter, pair 807’s final.
Separate modulator with power supply. Suitable
as high power public address system with small
modification_for good tape deck. Kitchen, 23 Dow-
sing Ave,, Dowsing Pt,, Glenorchy, Tas.
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b UNIVERSITY
GRAHAM

Oscilloscope 3-inch,
Model TVYR/C3

Small and portable, this Cathode Ray Oscilloscope is invaluable
for TY and radic service work as well as industrial use. Although
compact in size it contains the features of larger instruments, is
flexible in use and offers many new features. It is suitable for
the visual alignment of TV receivers. In conjunction with a
sweep frequency oscillator and direct access is possible to
both horizontal and vertical plates for examination of strong
voltages, It can be supplied with a demodulator probe for
signal tracing work in TV chassis Vertical amplifier response plus
or minug ldb from
15 cycles to 150 Kc
and § db down af
' megacvcle.

Oscilloscope 5-inch,
Model TVR/C5
Specially designed for TV and radio servicing and for general

purpose use at frequencies from 10 cycles fo & megacycles per
second. Accurately built and designed, it has many new features

T ol ke L SIS SO ST ST

and all necessary leads.

5

—— TV servicemen and service
- bl organisations:
UNIVERSITY
GRAHA

TINSTRUMENTS
PTY. LTD.

You are invited to inspect our Television and
radio test equipment under working conditions
at our factory 5 North York Street, Sydney,
‘n a special demonstration room. We are
situated in one of the arches under the Harbour
Bridge, with easy parking facilities.

T

I

@® Picture Tube Adaptor.
e e e e

- NORTH YORK ST.. SYDNEY. BU3 165 oIS
T R O T T N T
E ® Valve Tester TVT/2. @ Pattern Generator TYR/PG. E
E @ 5in Oscilloscope TVR/C5. @ Resistance Capacity Tester VBA g
E @ Multimeter TYR/MM. @® Demodulator Probe. E
: :

e
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Here's your chance to

EARN BIG MONEY

if you act NO

If the answer is yes, there is illustrations and diagrams. No _pl'ei
room for you in radio-television. Yious experience or high educational

f 7 standard is necessary . . Al
Does y?wr job really offer security  will give you all the instruction you
—worthwhile prospects? If not, require. It is up to you . . . the
v R4 ;0  AR.T.C. course adapts itself to your
now is the time to do something reyuirements . . ., its training has been

about it. Send the coupon below proved by thousands of successful
for the free booklet “Careers in  $raduates.
Radio and Television,” which

shows wyou just how A.R.T.C. Make Spare-Time Money
training cen help you to a bright (f you wish you can make your spare
future with good prospects. time earn money for you by training

A at home and many students make
Remember there is big money ahead extra money after only the first few

for the man who equips himself to- weeks. However, if it is not con-

TELEVISION |S HERE day for a future in radio-television. wvenient for you to train at home, then

Scores of opportunitics are open to  you may use the modern A.RT.C.

A“D GROWIHG D LY' El‘:in :Eaimd man and only to the workshops. The course is intensely
Televigton it vt anu. ' *d man, practical and individual. Safeguard

ished fact Wi . :
i . ing ith  A.R.T.C. ou can obtain the vour future—mail the coupon today!
D eAnitraliagyys. the miost Hascinating training you nece{. At the benches and

science eve. .0 come to this country 2 :
For ambitions men and 'lads. this 1s lecture halls of Australian Radio and

Televisi i 2
the biggest opportunity ever. Now !s hg’::I%;nr_‘gl?rlégggn'd;:ﬁc%r .:II.I. y‘:'?:l:l‘.l oc\I: 5 EET |H'|‘|] GHE 0F THESE

PROFITABLE’ CAREERS

the time to train for a career in what 3 .
is Australia’s fastest growing indus- D€ taught every important aspect of
try. Trained technicians are in great Tradio-television, details of every new

3 ok SR annlication of the fundamental prin-
demand and the Australian Radio and ciples. The A.R.T.C. comprehensive

training - . Cknowisdge hat will lesd service Enginéering’ course teacnes  WATVRTN [ JAR4RTM(1]

you to a good job with good pay, [oU from the ground up . . . step
your own successful business, etc. _%ui?é?f + + At the speed you set for

There is a profitable career for you
in the many phases of radio-television,
including manufacturing, radio ser-
vicing, television servicing, research
sales, broadecasting and televising,
executive, armed forces. A.R.T.C. can
help you gain one of these much
sought after positions, but remember
it is only the trained man who suc-
ceeds and A.R.T.C. can give you the
complete training which is necessary.

MAIL COUPON NOW!

You are invited to mail the coupon
below which can be your first step
toward securing a job or business of
you can study radio the A.R.T.C. way, your own with good prospects,
use your spare time to fit yourself for i M ¥ ; security, and big money. A.RT.C. will
a successful future in radio-television :r;ai}}ogol: eh:,‘r'lée??rn,batkr;otopgg?ég}l;
- i e¢ booklet, “Ca
Up-to-date Practical Lessons in Ragio and Television.” This book-

A.R.T.C. CAN TRAIN
YOU AS IT HAS
THOUSANDS OF OTHERS

We enter our 26th year of training
<} ambitious men for bigger incomes and
greater security.

Thousands of ambitious Australians
have reatised the benefits coffared by
A.R.T.C. training and are now making
big money in radio. You can become
one of these successful men only by
training, for it is the trained man who
can get and hold the big radic-tele-
vision jobs. For a few pence per day,

Ask yourself these 3 questions. The A.R.T.C. course gives you basic let will show you definite steps you
1. A %i’n i den‘.d-endq iob? and advanced instruction in all can take for a better job—how you
. Am ] ) phases of radio. Each lesson is made can succeed in life, Post the coupon,
2. Can I use my spare time to easy to understand by numerous phone, or call NOW.

get ahead? ‘ T

3. Am I capable of earning more
money?

AUSTRALIAN RADIO & TELEVISION
COLLEGE PTY. LTD.
206 Broadway, Sydney, N.S.W.

Dear Sir,

AUSTRALIAN RADIO
& TELEVISION ;e g me it s
(0'lI-EGE ; :nd Television''.

PTY. LTD. e

E. S. & A. BANK BUILDING, ADDRESS
Cnr. Broadway & City Road, Sydney,
[opp. Grace Bros.) Phone BA 4891
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