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Our cassette stereo starts 
where the others left off 

National RS255S portable. It looks innocent 40—12,000 HZ. There are 2 speakers in the 
enough, but it's quite a little earthquake kit. For recorder, and 1 in each of the detachable wing 
a start, it pumps out 5 watts in a way that makes units. There’s a little button that lets you play or 
it sound like far more. record 2-track mono if you wish. National RS255S. 
It's all solid state. It’s dual power, battery-AC with It’s the sort of machine that can bring out your 
instant changeover. It's all pushbutton, has fast power complex in a beautiful rush. If you send 
forward and rewind. It has 4 inputs, 5 outputs, the coupon, we'll send you some more to gloat 
1 DIN socket and 2 mikes. Frequency response is over. . . 

Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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a new approach to 

low cost, high 

performance power 

control for domestic 

electrical equipment 

Although widely used in profes¬ 
sional and industrial equipment to 
provide reliable, efficient and silent 
control of power, cost considera¬ 
tions have prevented the general 
use of thyristors for domestic 
applications. 
Now as the result of a breakthrough 
in thyristor design the Miniwatt 
BTIOOAwith its outstanding per¬ 
formance and reliability makes 240 

Quick Reference Data 
Repetitive peak reverse voltage 
Average forward current 
Storage temperature 
Voltage : to trigger all devices 
Current: to trigger all devices 

volt mains control for household 
and light industrial appliances a 
practical and economic proposition: 
The BT100A is sturdily constructed, 
easily mounted and is designed for 
a hard life in such applications as : 
□ motor speed controls 
□ light level controls 
□ temperature controls 
□ voltage conversion 
□ alarm systems 

max. 500 V. 
max. 2 A. 
-40 . . . + 100°C 
> 2 V 
> 10 mA 

new 
low cost 

hyristor BT100A 

For detailed data and Application 
Information contact 

cJMiniuhitt'' 
ELECTRONICS DIVISION OF PHILIPS 
ELECTRICAL PTY. LIMITED 

Sydney • Melbourne • Adelaide 
• Perth • Canberra • Brisbane. PHILIPS 

38.2755 
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During the thirties, radio was the dominant sound in Australian 
homes, providing entertainment that was novel, varied and accessible. 
But the novelty of radio gradually wore off and listeners began to seek a 
medium that would give them the sound they liked at the time they most 
wanted to listen. The need was met by long-playing discs and, today, 
people are likely to be as proud of their library of records as they might 
once have been of a library of books. 

More recently, television has passed through much the same phase 
as did radio. Its role has changed from a compellingly novel and access¬ 
ible source of entertainment to a routine part of the domestic environment. 
Will history be repeated? Is there a potential mass market for a more 
selective form of audio-visual entertainment? An audio-visual counterpart 
of the long-playing disc? 

Many major companies seem to think that there is — a mass market 
which will take in, not only domestic requirements but the needs of 
audio-visual training, audio-visual marketing and audio-visual education in 
underprivileged countries. There follows immediately a question of tech¬ 
nology: Which system holds the greatest promise? 

Some companies are backing straight video recording, preferably in 
cassette form and played back through normal television receivers. The 
mode and quality of reproduction will always be limited to television 
practice, but the system offers the facility to erase and re-record at will. 

At the other extreme is strong marketing pressure behind Super 8 
sound colour film, also packaged in cassettes. It is essentially a refinement of 
conventional photographic techniques, but one that offers a standard of 
reproduction and an economy in equipment well ahead of the television- 
dependent approach. 

In between are systems, such as that demonstrated by CBS, which are 
something of a marriage between electronic and photographic techniques. 
And, only a couple of weeks ago, RCA announced a method involving, 
apparently, the use of laser and holographic techniques to record audio¬ 
visual information as a surface pattern on a clear film, as a phase holo¬ 
gram. The exciting aspect is that copies can be produced by simply run¬ 
ning blank stock over pressure rollers in contact with a metal film carry¬ 
ing a “negative” pattern. 

Looking at the systems, one is moved to express the rather forlorn 
hope that we will end up with one or, at most, two systems — not a 
dozen. In saying this, however, I am not accepting as certain that any 
system will gain mass domestic acceptance. The fact that people can 
listen repeatedly to sound recordings is no guarantee that they will react 
in the same way to video tapes or sound films. Nor is there any guarantee 
that viewers will want to become involved in the routines of a film or 
tape library. 

We shall see. 

ON SALE 

THE 

FIRST MONDAY 

OF EACH MONTH 

On the cover 

This picture first caught our eye in a copy of “Global View,” published in 
The Netherlands by the Philips organisation. It shows a telemetry aerial at 
Woomera, South Australia, photographed against a blazing red sunset. Philips 
is involved in the telemetry side of rockets being tested in Australia for a 
consortium of Western European nations. This aerial was used to track rockets 
in flight and to feed vital telemetry data to central receivers and recorders. 
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Broadway 
Electronics 
introduces 
the 
self-service INSTROL 
40 Watt & 60 Watt Instrol-Playmaster 

GUITAR AMPLIFIERS 
All parts now arailable 

4 

I 
Like all Instrol-Playmaster kits, the 116 and 117 
Guitar Amplifier Kits are complete in every 
detail, down to the last nut and bolt, and pre¬ 
cisely to “Electronics Australia” specifications. 
Chassis is ready drilled, cadmium plated and fin¬ 
ally passivated to avoid fingermarking. The 
front label is beautifully finished with black let¬ 
tering on silver-white background. Kits for both 
the 116 and 117 include extras such as 3 inputs 
(circuit included), vibrato and extra treble pull 
switches, and foot switch complete with chrome 
housing. 

y I 
ft ft 

T««.l « 9 « 
PRICE 

40 Watt complete kit of parts. $84.36 
40 Watt built and tested . $91.49 
60 Watt complete kit of parts. $92.31 
60 Watt built and tested . $98.83 

(Freight extra) 

All parts available separately if required. 
Chassis only . $4.70 (plus 85c postage) 
Front Label . $2.80 (plus 20c postage) 
Fuzz Box Kit .. .. 512.95 (plus 75c postage). 

NEW EXCITING MUSICOLOUR 

Kit of Parts.$46.05 
Plus postage $1.30. 

Metalwork. $4.40 
Plus postage 70c. 

Printed Circuit Board . . . . $2.50 
Plus postage- 15c 

Label. $2.00 
Plus postage 20c. 

(Electronics Aust. January 1969) 

A useful novelty instrument which car. 
be used successfully by a single enter¬ 
tainer or in conjunction with a group. 
Includes sharps and flats, built-in 
vibrato and has a high level of acoustic 
output. 
Kit of Parts, $35.10. Postage additional 

PLAYMASTER 127 CONTROL 
UNIT 

The new Playmaster Solid State Con¬ 
trol Unit featuring I.C. Operational 
Amplifier. 
Kit of Parts.$47.65 
Built and Tested.$68.65 

(Postage extra.) 
(Note: Ebonite knobs are normally 
supplied. Aluminium knobs are $2.20 
extra.) 

KEYLESS ORGAN 

These robust and 
attractive meters 
are available in 
the following 
sizes: 
VP4A H” x ir 
VP3A 2±” x 2” 
VP2A 3” x 2F 
VP45 2” x 2” 

Also Available, meters with scales to 
suit the following 
projects. 

Transistor Tester, 
Aug., 1968. 

Audio Generator, 
Sept., 1968. 

EW2 Power Supply, Sept., 
x 1968. 

EW5 F.E.T. Voltmeter, 
If x #” Dec., 1968. 

METERS” 

VP4A 0-500 microamps . . . . $4.81 

VP4A 0-1 milliamp.$4.81 

VP3A 0-500 microamp.$5.27 

VP3A 0-1 milliamp.$5.16 

VP2A 0-50 microamp.$7.11 

VP2A 0-500 microamp.  $5.96 

VP2A 0-1 milliamp.$5.86 

VP45 0-500uA V.U. scale .... $4.81 

EW5 0-200 microamp V.U. . . $3.43 

EW5 0-200 microamp.$3.43 

EW2 0-150 microamp.$2.51 

(Including Sales Tax and Postage) 

(E.A. Nov., 1968) 
THE 10-PLUS-10 STEREO 

AMPLIFIER 

A high quality solid-state 10 watt 
amplifier. Suitable for crystal or 
ceramic cartridges. 
KIT OF PARTS.$62.74 

Postage additional 

CAPSTAN "JIFFY” CABINETS 

Suitable for many household applications, a must 

for the garage or workshop. Available in a wide 

range, with clear see through drawers, for instant 

visual identification, Plus exclusive raised back 

edge prevents draw falling out. All cabinets fin¬ 

ished in rustproof ZINCANNEAL with grey enamel coating. 

Send for your free illustrated brochure and price list. 
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ELECTRONICS CENTTTRE 
Everything for hobbyist and technician 

COMPONENTS 

ELECTRONIC TOOL KIT 
For Hobbyists Students and Servicemen 

An inexpensive, vet most comprehensive, pocket-sized 
tool kit. Ideal for the Student, Hobbyist and Practising 
Service Technician. The Soldering Iron is an Austra¬ 
lian made high efficiency 30 Watt 240 Volt type. All 
the other hand tools are imported, high grade steel. 
The complete kit fits snugly into a strong attractive zip- 

1—Pair Tweezers fastening carrying sachet. 

1—Soldering Iron with 3- 
pin plug 30 Watts 240V 

1—Set 3 Spanners. 
1—Coil Resin Cored Solder 
1—Pair Pliers standard 
1—Pair Long Nose Pliers 
1—Pair Side Cutters 

1— Screwdriver Set complete 
with handle and chuck, 
comprising 

2— Screwdriver bits 
1—Philips driver bit 

• 1—Pointed awl 
1—Spintite for $in nuts 

PRICE $12.50. Pint Read. Postage $1.00 

OUTSTANDING VALUE!! 

INSTROL EDUCATIONAL 
ELECTRONIC KIT 

In this Electronic Age, every person should have some know¬ 
ledge, however elementary, of “how it works." The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under¬ 
lying computers, satellite communications, industrial electronic 
devices, etc., etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 

Audio Amplifier circuits, home intercom, testing circuits in¬ 
cluding Audio Frequency Oscillator and Signal Tracer, Morse 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 

NO TOOLS OR SOLDERING IRON 
REQUIRED 

All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied. & at **. 

ONLY... $16.90 

(Plus 85c for Registered Post) 

To allow others to hear the results you achieve, why not obtain the Instrol SPI Speaker 

box. Completely assembled, includes transistorised audio frequency amplifier, dynamic 

speaker and leads, housed in an attractive plastic box, and ready to plug-in at any 

appropriate stage of your experiments with the Instrol 20 in I Electronic Kit. 

INSTROL SPEAKER BOX. PRICE $6 plus 10 cents Postage. 

for descriptive leaflet post coupon 
■» I □ Piaymas<8, Please include postage stamp. j 

ELECTRONICS j S ~. --j 
f'JPNFTRP 91aYTkSt.(behA^en 
LtlNll-flZ King&MarketSt.) I 
PHONE 29-4258 SYDNEY N.S.W. 2000 '-' 
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poly-p 
ULTRA-THIN, WAFER-TYPE, WIDE-RANGE, ELECTRO-DYNAMIC SPEAKERS 

Replace Cone Speakers in Any Application. 

The Poly-Planar speakers employ 
a lightweight acoustic panel sup¬ 
ported by a frame of compatible 
plastic material to reproduce a 
wide range of frequencies. There 
is also a minimum of piston 
motion resulting in low distortion 
and high electromagnetic effici¬ 
ency. The unique construction of 
these electromagnetic loud¬ 
speakers provides a combination 
of characteristics not available 
from conventional cone speakers 
or equivalent designs. 

ADVANTAGES OF 
THE POLY-PLANAR 
• Wafer-thin construction permits 

new design and installation 
ideas. 

• Wide-range performance—low 
distortion. 

• Rugged—meets extremes of 
shock and vibration. 

• Wide temperature operating 
range: —20 to -4-170°F. 

• Completely waterproof — more 
than just moisture-proof. 

• Easily incorporated into present 
equipment. 

• Priced competitively with con¬ 
ventional loudspeakers. 

• Bi-directional polar pattern 

• High-power capability. 

• Lightweight. 

• Ideal for consumer, industrial 
or military applications. 

• Completely replaces the con¬ 
ventional cone speaker. 

20 WATT MODEL 

SPECIFICATIONS 
Model designation: 

P-20 Poly-Planar 
Power capability: 

20 watts peak 
Frequency range: 

40 cps—20 KC/S 

5 WATT MODEL 
#5 

Sensitivity: 85 DB/M 
for 1 watt electrical input 

Input impedance: 8 ohms 
Size (WxDxL): 1-7/16" 

x 11-3/4" x 14-11/16" 
Weight: 19 ounces 

SPECIFICATIONS 
Model designation: 

P-5 Poly-Planar 
Power capability: 

5 watts peak 
Frequency range: 

60 cps—20 KC/S 

Sensitivity: 80 DB/M 
for 1 watt electrical input 

Input impedance: 8 ohms 
Size (WxDxL): 13/16" 

x 4-1/2" x 8-1/2" 
Weight: 10 ounces 

Trade enquiries: GOLDRING ENGINEERING (A/ASIA) PTY. LTD. 
443 Kent Street, Sydney. 29 1275 

Distributed throughout Australia by AURIEMA (A/ASIA) PTY. LTD. 
443 Kent Street, Sydney. 29 6485 
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Goldring 
Trendsetters in sound equipment 

Latest release, Swiss made precision transcription unit GL75 

Integrated transcription motor unit 
and arm, built to instrument stan¬ 
dards of quality and appearance. The 
drive system is the unique Goldring- 
Lenco constant velocity 4-pole motor 
with conical shaft coupled to the 
underside of the turntable by a 
knife-edged idler (automatically dis¬ 
engaged by the on/off switch, which 
is fully click-suppressed and also 
operates a turntable brake). 
The turntable is die-cast from non- 
ferrous material, weighs 9 lb and is 
dynamically balanced. 
Speed is continuously variable from 

86-30 rpm and from 18-15 rpm with 
adjustable positive stops for the four 
standard playing speeds. There is 
only 0.2% change of speed for 10% 
mains voltage change. 

The transcription arm is the Goldring- 
Lenco L75 with knife-edge bearings, 
full balancing facilities, calibrated 
stylus pressure adjustment, and 
‘anti-skating’ bias compensation. It 
is lowered hydraulically by a lever 
fitted to the deck plate. Shock¬ 
damping mountings are supplied 
with the unit. 

Goldring 
‘800’ series 
free field 
stereo 
cartridge 

In this cartridge a ver^ 
lightweight tube of magnetic 

material lies in a “free field” 
generated by a fixed source coupled 

to a low mass diamond point. It 
features low mechanical impedance 
(tracks at 1 to 3 grams), screening from 
external hum fields, gold-plated contacts. 
Stylus is replaceable. Rivals finest in the 
world. Frequency response 20-20 kHz, 
compliance 20 x 10-6. 
800E: Using the same cartridge body as 
the standard model, an eliptical diamond 
stylus is fitted. Compliance is sub¬ 
stantially increased resulting in brilliant 
linear, resonant free, performance. Fre¬ 
quency response 20-20 kHz, compliance 
30 x 10-6. 

GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 
N.S.W.: 443 Kent Street, Sydney. 29 1275. Vic.: 162 Pelham Street, Carlton. 34 5105. Qld.: 415 Adelaide Street, Bris¬ 
bane. 2 3247. W.A.: 32 Northwood Street, Leederville. 8 4988. S.A.: Ernsmith, 77 Wright Street, Adelaide. 51 5117. 

From the ever-widening range of hi-fi equipment available from Goldring. 
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treble 

MODI 

v°tUMC + Baianc£ 

OUTPUT MODE /TAPE MONITOR 

120-WATT SOLID STATE STEREO AMPLIFIER KA-4QOO 

Introducing KENWOOD’S KA-4000, 
the solid state stereo amplifier that’s the right answer for your Hi-Fi problems. 
Here’s 120 watts of IHF standard total music power-a power-packed 
instrument that’s up to the most severe stereo task. 
Wide power bandwidth is another outstanding feature with 13 Hz to 30,000 Hz range. 
IM distortion is almost totally eliminated. 
The KA-4000 offers momentary silence with a lever type -20dB quick response muting switch. 
This amazing stereo advance is further equipped with 2dB step type tone controls 
and lever type high and low filter switches. 
The KA-4000 also has a blue light indicator for input selector switch. 
If you desire even more total stereo power, another member of the KENWOOD family, 
the KA-6000 has a booming 180 watts. 
If you need less power, 
KENWOOD’S diversified range of instruments offers an amplifier with the output you need. 

BOOKSHELF TYPE 

4-WAY 5 SPEAKER SYSTEM KL-60 

* Mounted speakers: 12-inch, tree-edge woofer » 1 (Bass) 

6S inch cone squawker • 1 (lower midrange) 
4 inch cone squawker 1 (higher midrange) 

Horn-type tweeter • 2 (Treble) 

* Dimensions: lb"(W). 25*v"(H). 11V'(D). 

40 - WATT 

SOLID STATE STEREO 

AMPLIFIER TK-150U 

* 5 pairs of input terminals for MAG. AUX 1, AUX 2, 
TAPE REC and TAPE PLAY. 

* Damping factor 40 (at 16 ohms), 20 (at 8 ohms) 

* Dimensions: 10^ "(W), 4V’(H), 9V(D). 

60-WATT 

SOLID STATE STEf 

AMPLIFIER TK-25 

* 2 sets of stereo speaker term 
and front panel speaker selei 
switch. 

* Dimensions: 13"(W), Ah "(H). 9 



Special Features of KA-6000 

* Wide power bandwidth of 10Hz to 50.000Hz 

with very low IM distortion. 

* Exclusive Low Level Phono Inputs for the 
Low Level Output Cartridges, the output of 

which is 2 mV. 0.5 mV. or 0.05 mV. 

* 2 pairs of MAG Input Terminals for 2 sets 

of record players. 

the sound approach to quality 

KENWOOD 
TRIO ELECTRONICS, INC, 

6 5. 1 CHOME. SHIBUYA. SHIBUYA-KU. TOKYO. JAPAN 

Sole Agent in Australia: Jacoby, Mitchell & Co., Pt y.. Ltd.: Head office; 469 475 Keni Street Sydney Tel 26 2651 Melbourne; 15 Abbotsford Street Tel; 30-2491 Brisbane; 
56 Edward Street Tel 2-6467 Adelaide; 652 South Road Glandore Tel 53 6117 Perth; United Australia Co Pty . Ltd . 435 Hay Street. Subiaco Tel: 8-4665 Tasmania; K. W. 
McCulloch Pty . Ltd . 57 George Street. Lounceston Tel 25 322 Newcastle; Edmunds Moir & Co Pty . Ltd . 18 Wood Street Tel: 61-4991 
Distributor in New Zealand: JOHN GILBERT & CO. Tasman Buildings Anzac Ave Auckland C I 

30-WATT 

FET SOLID STATE AM/FM 

STEREO RECEIVER TK-20U 

* F.E.T. (Field Effect Transistor) 3 Gang Tuning Condenser 

frontend for superior sensitivity, image rejection and cross 

modulation ratio. 
* Dimensions: 14S» "(W). 4V(H). 11 \ "(D). 

Ask for a catalogue or demonstration by your nearest dealer. 

To: Jacoby Mitchell & Co.. Pty.. Ltd. EA 
469-475 Kent St.. Sydney. 

Send me information on KENWOOD RECEI¬ 
VER. AMPLIFIERS, SPEAKERS & name of 
nearest KENWOOD retailer. 

NAME:AGE: 

ADDRESS: 



Albert Einstein 

SOME IMPLICATIONS 
Although it is nearly 65 years since Albert Einstein first 
published his revolutionary Theory of Relativity, its impli¬ 
cations are either unknown to or misunderstood by the vast 
majority of people, even those who lay claim to advanced 
education. While this article does not attempt to deal 
comprehensively with the subject, it sets out some of the 
basic ideas involved as well as some of the events that led 

Einstein to his remarkable conclusions. 

by L. C. Debnam* 

From the time of publication of Sir 
Isaac Newton’s “Principia Mathematics 
Philosophae Naturalis” in 1687 the 
laws of motion of objects have been 
generally well understood and predict¬ 
able. The movements of objects in 
everyday life were found to conform 
as closely as could be measured to 
Newton’s famous “laws of motion,” the 
one observable discrepancy being the 
precession of the planet Mercury which 
was in any case an uncertain observa¬ 
tion. As a result of these laws and 
observations, the principle of conser¬ 
vation of energy was accepted as a law 
of nature. Conservation of energy simp¬ 
ly means that energy can be neither 
created nor destroyed, but only chang¬ 
ed from one form to another. As an 
example of this, if a ball is thrown 
vertically upward it starts with an ini¬ 
tial amount of energy in the form of 
kinetic energy (from the Greek kineo 
= to move) which is given by the 
expression: 

kinetic energy = \ mv2 

where m is the mass of the ball and 
v is its velocity. In moving upward 
against the gravitational attraction of 
the Earth it gains potential energy, 
given by the expression 

potential energy = mgh 

where g is the acceleration due to 
gravity and h is the height above the 
surface of the Earth. 

However, in gaining potential energy 
the ball loses kinetic energy and, in 
the absence of air friction which slows 
it more, the total energy of the ball 
at any instant is the sum of the kinetic 
energy and potential energy at that in¬ 
stant. When starting its motion up¬ 
ward the total energy of the ball is in 
the form of kinetic energy and the 
potential energy is zero, but in gaining 
height the potential energy increases 
and the kinetic energy reduces until 
eventually all of the energy is in the 
form of potential energy and the kinetic 
energy is zero, thus the ball stops 
momentarily at the highest point of 
its motion. 

The change from kinetic energy to 
potential energy is due to the force of 
the Earth’s gravitational attraction 

* The author is Instructor in Mathemat¬ 
ics and Physics at the Darling Downs 
Institute of Technology. 

which causes all objects at the same 
position to accelerate toward the 
centre of the earth at the same 
rate. The gravitational force still acts 
on the ball when it is at the highest 
point of its motion, and as there is 
no opposing force to hold the ball it 
starts moving toward the Earth again. 
In moving toward the Earth the poten¬ 
tial energy is decreased and the kinetic 
energy is increased until the ball 
reaches the point it started from and 
again all of the energy is in the form 
of kinetic energy. In a real situation 
the ball does not return to its starting 
point with the same velocity (hence 
kinetic energy), as some energy is 
transformed into heat, raising the tem¬ 
perature of the air and the ball due 
to friction against the air. 

In the year 1896 however, Henri 
Becquerel discovered penetrating radia¬ 
tions emanating from uranium. These 
radiations were found to be of three 
types — positively charged particles 
(a-particles), negatively charged par¬ 
ticles (/9-particles) and gamma 
radiation (electromagnetic radiation 
with frequencies higher than X-rays). 
This posed a problem for classical 
physics. By the law of conservation of 
energy the energy of these radiated 
particles and electromagnetic radiation 
must come from somewhere as it could 
not be spontaneously created — but 
the radiations persisted without any 
energy being put in, a seemingly end¬ 
less source of energy creation. 

A clue to this energy source had 
appeared a few years earlier, in 1887, 
when two American chemists, A. A. 
Michelson and E. W. Morley, obtained 
some “wrong” results in an experiment 
on the determination of the velocity of 
the Earth through the “ether.” As back¬ 
ground to their results, consideration 
must be given to relative velocities as 
determined by Newton’s Laws of 
Motion and practical results. If an es¬ 
calator is moving at 4mph and a man 
walks up the escalator at 4mph an ob¬ 
server not on the escalator will see the 
man travelling at 8mph. Similarly if 
two motor cars on the highway are 
travelling in opposite directions at 
60mph they approach each other at 
120mph. 

In the nineteenth century, scientists 
reasoned that as light is wave-motion 
it must travel through some hypothe¬ 
tical substance known as the “ether,” 

and that the speed of light would be 
dependent on the speed of the ether, 
in the same way that the speed of a 
man walking up an escalator is depend¬ 
ent on both his speed on the escalator 
and the speed of the escalator itself. 

The speed of the earth through the 
ether could thus be determined by 
measuring accurately the velocity of 
light in various directions and com¬ 
paring these velocities, as light would 
appear to travel slower if the earth 
were moving in the same direction as 
the light than if it were moving at 
right angles or in the opposite direc¬ 
tion. 

The apparatus of Michelson and 
Morley was capable of measuring this 
difference in speeds to within about 
0.3 per cent of the speed of light—but 
no differences were observed dur¬ 
ing long term experiments even though 
the possible error is less than the speed 
of the earth about the sun. Modem 
techniques have been -used to repeat 
this experiment with accuracies of bet¬ 
ter than lOmph, but the same results 
are still obtained, i.e., the speed of 
light appears to be independent of the 
speed of motion of the observer or 
source. No amount of “correction” or 
change in the “ether” theory could 
account for this observation and still 
account for other observations which 
could be explained by the ether theory. 
The theory was therefore reluctantly 
abandoned—with no alternative theory 
available. 

In 1905 Albert Einstein published 
his now famous Special Theory of 
Relativity. This theory was conceived 
as a result of the failure of the 
Michelson - Morley experiment and 
has far-reaching consequences. In 
formulating this theory Einstein made 
only two assumptions: 1. All inertial 
observers in the universe would observe 
the same laws of Physics. 2. All iner¬ 
tial observers in the universe would 
measure the speed of light in a vacuum 
to be the same. 

(An “inertial observer” is an ob¬ 
server who is stationary or moving at 
a constant speed, i.e., not accelerating.) 
The first of these assumptions is based 
on reason alone, and appears to be 
justified as it predicts correct results. 
The second assumption is based on the 
results of the Michelson-Morley experi¬ 
ment. 

Although the mathematics of the 
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OF THE RELATIVITY THEORY 
theory is beyond the scope of an 
article such as this, the predictions and 
results are readily understood even 
though the concepts may seem awe¬ 
some. The theory was recognised im¬ 
mediately as it answered one important 
question—the origin of the radiation 
from uranium. This result is in the 
form of the equation 

E = me2 ... (1) 

where E is energy, m is mass and c is 
the velocity of light in a vacuum. This 
equation shows that mass is really a 
compressed form of energy and the 
radiation energy from uranium could 
occur by the conversion of a small 
amount of mass-energy into kinetic 
energy and electromagnetic radiation. 

To gain some idea of the energy 
equivalence of mass, if one gram 
(about one-thirtieth of an ounce) of 
matter were converted wholly into 
electrical energy, 90 million joules of 
electrical energy would be available— 
enough to power an “all-electric” house 
for about 3,000 years. Such energy is 
only partly attained in thermonuclear 
explosions where efficiencies of less 
than 0.1 per cent on a few pounds of 
matter can cause vast destruction, and 
proof of this equation has been ade¬ 
quately demonstrated many times since 
the first such explosion in 1945. 

Other results of the Special Theory 
of Relativity are not as well known 
(or as spectacular) as the mass-energy 
equivalence but are of at least the 
same importance. One of these is the 
“contraction of length.” This means 
simply that if an observer stands at 
the side of a road and measures the 
length of a motor car as it passes him 
he would obtain a result less than if 
the motor car were stationary. The 
effect would be very small at normal 
speeds, and not really apparent unless 
the motor car were travelling at about 
one half the speed of light. If the 
length of the car when stationary rela¬ 
tive to the observer (the “rest-length”) 
is designated as 10, the length (1) when 
the car is travelling at a speed v 
relative to the observer would be given 
by the equation. 

I - loVl - (c)2 (2) 

This effect (as with the others to be 
explained) is purely relative. If there 
were two motor cars of the same rest- 
length (i.e., they are both the same 
length when parked) and one was left 
parked at the side of the road while 

iiiimiitimmiiimiiiiiimiiiiiiimiiiiiiiiiiiniiiimiiiiiiimiiiiiiiiiiiiiiimiiHiiiiii 

Man is on the threshold of 
space travel, and when advanc¬ 
ed space vehicles of the type 
envisaged here, travel at 
speeds which are a substantial 
fraction of the speed of light, 
highly accurate time standards, 
which are already available, 
will finally prove or disprove 
time dilation. (From the 

M.G.M. film “2001.”) 

the other drove past so fast that its 
length appeared to be half of its rest- 
length (about 0.85 of the speed of light) 
the driver of the moving car would see 
his own vehicle to be its full rest- 
length but would observe the stationary 
car to be only half-length. The theory 
of relativity is so named because such 
observations depend not on absolute 
speeds but on relative speeds 
(the ‘V ’in equation (2) is the velocity 
difference between the two moving 
objects). The contraction of length 
with high relative speed occurs only in 
the direction of motion, and although 
the lengths of the cars change in the 
example given their heights would re¬ 
main the same as they are only moving 
along the direction of their lengths, not 
up or down. 

It may be seen from the contraction 
of length equation that as “v” 
approaches the speed of light (c) the 
expression: 

V> - («* 
approaches zero, so that if v could be 
made equal to c the object would have 
no length at all. It will be shown later 
however that v cannot become as great 
as c so the object would not disappear. 

The contraction of length was not a 
new resuLt obtained only by the special 
theory of relativity, as it had been 
predicted by H. A. Lorentz some years 
earlier when he was considering 
observations made on fast-moving 
bodies, but because he considered that 
v was the speed relative to the “ether” 
the equation did not always work; 
nevertheless the contraction of length 
is also referred to as the “Lorentz 
contraction.” 

A result which may be readily tested 
by experiment is the variation of mass 
with relative velocity. The mass 
increase of a body with velocity is 
expressed by the equation 

(3) 

where m is the measured mass of an 
object when travelling at a relative 
velocity v and m0 is the rest-mass, i.e., 
the mass when v=0. 

This result was first experimentally 

proven by Bucherer in 1909 and its 
effects are apparent (even though the 
effect is small) in cathode ray tubes 
which use high accelerating voltages; 
e.g., the television picture tube where, 
with 16KV acceleration, electrons reach 
velocities of 70,000 kilometres per 
second-—about one-fifth of the speed of 
light. 

By equation (3) the mass of such 
electrons increases by about 2% and 
consequently larger deflection forces 
are required than if the mass remained 
constant. [This is true even though the 
electrons have not reached their full 
velocity when passing the deflection 
system. Their velocity when passing 
the deflection yoke is only about one- 
twentieth of the speed of light, but 
there is still a slight mass increase of 
about 0.1% at this speed. ] 

The situation is even more marked 
in the case of colour television picture 
tubes, with acceleration voltages of 
50KV producing speeds of about one- 
third the speed of light; and X-ray 
tubes with accelerating voltages of 
150KV producing electron speeds of 
half the speed of light. 

Linear accelerators have been built 
for nuclear research with accelerating 
voltages of thousands of millions of 
volts. With these, electrons and protons 
have been accelerated to speeds greater 
than 99% of the speed of light — 
with consequent mass increases of some 
hundreds of times being observed. 

The mass increase explains why 
material objects cannot exceed, or even 
attain, the speed of light. Newton’s 
second law of motion states that the 
acceleration (change of velocity) pro¬ 
duced by a force is proportional to 
the mass of the object, or in symbols 

F = ma ... (4) 

where F is the force applied, m is the 
mass of the body and a is the accelera¬ 
tion produced. From equation (3) 
as the relative speed of an object 
approaches the speed of light its mass 
approaches infinity, thus larger and 
larger forces are required to increase 
its speed more, until the body is 
moving at the speed of light when its 
mass is infinite and an infinite amount 
of force would be required to increase 
its speed further. In practice this 
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means that no material object can 
quite attain the speed of light. The 
mass of the high speed particles men¬ 
tioned earlier is measured by the 
forces required to deflect them from a 
straight path. 

The “twin paradox” in space travel 
is occasionally revived in articles and 
although this is a result of the 
General Theory of Relativity, publish¬ 
ed by Einstein in 1915, it has its basis 
in the Special Theory of Relativity. 
This paradox concerns identical twins, 
one of whom remains on Barth and 
one who travels in a spaceship at near¬ 
ly the speed of light. The twin who 
remains on Earth waits (and ages) 
twenty years for his brother to return, 
and when he does return he has aged 
only a few months. Such an effect is 
known as “time dilation”’ and is 
expressed by the equation 

an observer sees a 
spaceship approach¬ 
ing from his right at 
.75 of the speed of 
light and another ap¬ 
proaching from his 
left at .75 of the 
speed of light. These 
will be approaching 
each other at relative 
speeds of .75 -f- .75 
= 1.5 times the 
speed of light — yet 
according to the 
Theory of Relativity, 
no object can attain 
a relative speed 
greater than that of light. The fallacy 
in this argument is that velocities are 
NOT added directly. The velocity of 
approach (v) as measured by observers 
on the spaceships is given by 

v, + v0 

+ = 
+ c 

MJ <5> i. ra 
$ \ c2 / 

where to is the time period measured 
by an observer and t is the time 
period measured on the object moving 
at relatively velocity v. 

As may be seen from this equation, 
time passes more slowly for the fast 
moving object. Evidence for this effect 
is abundant, the most common example 
being the lifetime of ^-mesons. These 
7r-mesons are subatomic particles and 
are often formed in the upper atmos¬ 
phere due to cosmic radiation, whence 
they travel toward the Earth at speeds 
of nearly the speed of light. When 
7r-mesons are stationary their lifetime 
is approximately 0.2 nanoseconds so 
that at the velocity of light they would 
only travel about 37ft (6 metres) 
during their normal lifespan. However, 
they are often observed to travel dis¬ 
tances of 6 miles (10KM) which means 
that their lifetime is approximately 4 
microseconds — 200 times as long 
as when they are stationary. Inter¬ 
preted another way, this means that 
time passes at only one two-hundredth 
of the rate for them at their high 
speeds than if they were stationary. 

A question that is often asked in 
relativity concerns relative velocities 
and may be compared with two motor 
cars approaching eadi other. Suppose 

(<>) 

where v and va are the velocities as 
measured by the observer watching as 
both approach him. 

In the problem given, the spaceships 
would be approaching each other at 
only 96% of the speed of light. In 
the case of two motor cars approaching 
each other at 60mph, or even aero¬ 
planes at 1,000mph, the expression 
ViVo/c2 is extremely small and, as close 
as can be measured, equation (6) be¬ 
comes v = Vi -f* v2, which is the 
equation commonly used. At l,000mph 
the relativistic effect is approximately 
one part in 20 thousand million. 

One of Einstein’s initial postulates is 
that all inertial observers would 
measure the velocity of light in a 
vacuum to be the same. Combined with 
other aspects of the Theory of Rela¬ 
tivity this has some astonishing results 
which are illustrated by an example. 
There are two spacecraft, one (A) 
approaching the Earth and the other 
(B) moving away from the Earth at 
speeds that are comparable with the 
speed of light. (The actual speeds do 
not matter as the result still holds.) 
If a radio signal is transmitted from 
spacecraft A an observer on A would 
measure its speed to be c. When this 
radio signal reaches the Earth, regard¬ 
less of the distance away or speed of A, 

("Electronic Age") 

an observer on Earth would also 
measure the speed of the radio signal 
to be c. Similarly in the case of B, 
an observer transmitting a radio signal 
from B would measure its speed to be 
c, and its speed when it arrived at 
Earth would also be c. This situation 
may be seen to fit equation (6) by 
replacing one of the velocities, Vi or v2, 
by c, the speed of a radio signal or 
light. 

Although the speed of the radio 
signal as measured by an observer on 
the spaceship and on Earth is the same, 
the frequencies would not be the same 
because of the Doppler effect, and the 
information would be received in a 
more compressed form from the space¬ 
ship approaching the Earth than the 
form in which it was transmitted. Simi¬ 
larly the information as received on 
Earth from the spaceship moving away 
would be expanded. Such an effect may 
be simulated for spacecraft travelling 
at about one half the speed of light 
relative to the earth by playing a 
45rpm record at 45rpm (conditions of 
transmission) then at 78rpm (recep¬ 
tion from approaching spacecraft) and 
33rpm (reception from receding space¬ 
craft). 

Perhaps the most unexpected result 
of the Special Theory of Relativity is 
the limitation of the speed of light on 
all other speeds, and its intrusion into 
all results. In Einstein’s initial calcula¬ 
tions, a constant speed, which he de¬ 
signated “c,” came into all results 
and it was not until late in the mathe¬ 
matical proofs that this constant was 
seen to be equal to the speed of light 
in a vacuum. 

A Paradox of Relativity iiimiiiimiimimiimiiiimimmimmmiutmmiiitimmmimimmiimimiiii. 

The Special Theory of Relativity has been the source of many paradoxes, 
and one is given here as an example. 

Consider a motor car 20 feet long and a garage 10 feet long as in the 
accompanying diagram. An observer “A” stands by the doors of the garage 
and an observer “B” drives the motor car. B drives the motor car at such a 
speed that A sees it to be only 10 feet long, and he thus reasons that as B 
drives into the garage he can close the door and the car will fit. However, 
the contraction of length is due to relative velocity, and B sees that his car 
is still 20 feet long, but the garage is only 5 feet long — and he says that the 
car will not fit. I 

Who is right? 

The speed of light in a vacuum is 
approximately 186,000 miles per se¬ 
cond or 300,000 kilometres per second, 
but When travelling through other sub¬ 
stances the speed is reduced. For 
example, in glass the speed of light is 
only about 124,000 miles per second 
or 200,000 kilometres per second. In 
relativity, “c” is the speed of light in 
a vacuum — not in material sub¬ 
stances. 

It should be pointed out in conclu¬ 
sion that neither the Special Theory of 
Relativity nor the General Theory of 
Relativity (which treats acceleration 
and gravitation) invalidated Newton’s 
laws. Newton’s laws of motion are 
special cases of Einstein’s laws and 
hold as close as can be measured when 
relative velocities are small compared 
with the speed of light. Thus Newton’s 
laws give the correct results when 
applied to normal situations and have 
the advantage that the arithmetic is 
much easier than that required for 
relativistic mechanics. gj 
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Come with us to EXPO ’70 and the ORIENT 

ON THE FIRST 

"ELECTRONICS AUSTRALIA" 

20 DAYS OF EXCITEMENT AND 
EDUCATION FOR ONLY $1069 ( S YDNEY ) 

EE EE Here is your best — and possibly your last — 
EE EE opportunity to visit Japan during EXPO '10. 
EE = Sidestepping all the problems and the worries 
EE Hi of a privately arranged trip, you can join the 
EE EE very first "TECHNITOUR" sponsored by 
EE EE "ELECTRONICS Australia," primarily for read- 
ES = ers and members of their families. 

jH The whole tour, including local arrangements 
EE EE in Hong Kong, Taiwan and Japan, has been 
EE EE planned in collaboration with specialists from 
EE EE Traveland Pty. Ltd. They have already checked 
EE EE out all the important details that are necessary 
== HI to ensure pleasurable trouble-free travel at 
=5 == economical prices. 

You fly with B.O.A.C. from Sydney. 
For only $262 more than the normal economy- 
class return air fare, you will enjoy: 
• A 20-day tour that will entertain, enrich and 

inform — not only our technically minded 
readers but also their wives and other mem¬ 
bers of their families. 

• The comfort and convenience of first-class 
air conditioned hotels in Hong Kong, Tai¬ 
wan and Japan. 

• The finest food in world-class restaurants. 
• The companionship of electronically inclined 

people from Australia and New Zealand who 
share similar interests. 

• The valuable services of a Traveland En¬ 
glish-speaking escort in each country visited 
to explain local customs, overcome language 
barriers, and assist with all travel arrange¬ 
ments. 

• The excitement and pleasure of a sensibly 
balanced itinerary that provides you with 
fascinating sight-seeing, convenient leisure 
time plus top-level visits to specially selected 

industrial and electronic organisations in the 
Orient. 

• Memorable personal participation in the 
greatest event ever staged in the Pacific Area 
— EXPO ’70. 

• Safe, speedy comfortable and reliable Inter¬ 
national transportation by B.O.A.C. VC 10 
jet and other carefully chosen International 
Airlines. 

• First-class transportation in style and comfort, 
in air-conditioned coaches, trains and steam¬ 
ers — there is even a “Sampan cruise in 
Hong Kong.” 

Our ‘TECHNITOUR’ price includes your 
economy class air fare, first-class accommoda¬ 
tion in twin-bedded rooms, all meals, sightseeing, 
transfers to and from airports, gratuities, tipping, 
local tours, 441b of free baggage allowance, 
entrance tickets to EXPO — in fact every¬ 
thing except items of a personal nature 
such as duty-free shopping, drinks and cigarettes, 
laundry and items not specified in the amazingly 
comprehensive itinerary. 
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TECHNITOUR* 

BASIC TOUR ITINERARY 

Fri., June 26: Interstate passengers fly 
to Sydney by T.A.A./Ansett con¬ 
necting flight. 

Fri., June 26: Depart Sydney 11.45 
a.m. by B.O.A.C. VC10 jet for 
Hong Kong and The New Hong 
Kong Hotel. (Perth passengers fly 
via Singapore. Passengers from 
Brisbane, Darwin, Port Moresby 
fly direct to Hong Kong. New 
Zealand passengers travel via Syd¬ 
ney.) 

Sat., June 27: Morning at leisure. 
Afternoon flight to Taipei. thenc6 
to the President Hotel. 

Sun.. June 28: 
Taipei. 

Sightseeing tour of 

Mon., June 29: Morning technical tour 
at Taipei. Afternoon flight to 
Tokyo. 

Tues., June 30: Tokyo, technical and 
sightseeing tour. 

Wed., July 1: Leisure day in Tokyo. 

THURS., JULY 2 to FRI, JULY 10: 
Depart Tokyo for an exclusive and 
action-packed 9-day tour of spec¬ 
tacular Japan, including two com¬ 
plete days at the EXPO 70 site, 
Senri Hills. 

ALL-INCLUSIVE TOUR COSTS 
(Fares and schedules are subject to alteration.) 

From SYDNEY $1069 BRISBANE $1056 
MELBOURNE $1114 DARWIN $980 
HOBART $1156 WELLINGTON $1166 
ADELAIDE $1156 AUCKLAND $1166 
PERTH $1053 CHRISTCHURCH $1166 
CANBERRA $1090 PT. MORESBY $969 

Single-room supplement $95 
n. -mm 

“ELECTRONICS Australia’’ is sending a senior executive along with 
the tour. Will you come with us? We require a minimum of 15 
adult participants. We’ll make sure that you’ll return with memorable 
experiences to last a lifetime. By special arrangement, prior to 
departure, we will endeavour to secure for individual members 
of the party, any special business appointments that may be desired. 

Because Japan during EXPO ’70 is the focal point of the world 
next year, first-class accommodation and transportation is extremely 
difficult to secure. We have been fortunate to obtain the assistance 
of Traveland who know the Orient so well that “Electronics 
Australia’s” TECHNITOUR participants are assured of the best in 
comfort and service. 

But hurry with your application because we have accommodation 
limitations. 

Sat., July 11: Morning flight from 
Osaka to Hong Kong. 

Sun., July 12: Harbour cruise, Hong 
Kong. 

Mon., July 13: Leisure day in Hong 
Kong. 

Tues., July 14: Duty-free shopping. 
Evening flight to Sydney. 

Wed., July 15: Arrive Sydney 6.50 
a.m. (Perth passengers return via 
Singapore. Passengers for Port 
Moresby, Darwin and Brisbane 
fly home direct. New Zealand 
passengers return via Sydney. 
Other interstate passengers fly 
home by T.A.A./Ansett connec¬ 
tions.) 

iiiiiimiiiiiiiiiiiiiiimiiiiiiiiiiiimijiiumuiiiiiimiiuiiiiiiiiiiiiiiiiiimmiiimiitiiiiiiiii 

*The Word TECHNITOUR has been 
registered and may not be used by 
any other organisation without per¬ 
mission in. writing from the Editor 
of “Electronics Australia.” 

TECHNITOUR - JAPAN, EXPO 70 
JUNE 26 - JULY 15, 1970 

Tick appropriate square 

| | I wish to reserve a place in the "Electronics Australia" TECHNI¬ 

TOUR of Japan and EXPO 70 for . person(s). Enclosed is 

a . (cheque, etc.) for $. (Deposit 
required is $100 per person.) 

| | I am interested in the abovementioned tour. Please forward details 

of itinerary, conditions, etc. by return mail. 

Name (please print) . 

Number, Street, etc. 

Town or City . 

Postcode. Country . 

Fill in this coupon and mail to: 

TECHNITOUR TO EXPO 70 
"Electronics Australia" 

0.P.O. Box 4601 

SYDNEY 2001 
AUSTRALIA 
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Navigation Net Around the World 
A world-wide network of VLF transmitters now taking shape will eventu¬ 
ally cover the entire globe with a grid of radio waves to provide a single 
navigation system. Computers on ships and aircraft will process the VLF 

signals, to make navigation an entirely automatic process. 

by Dr. G. A. Bailey 

Very low frequency (VLF) radio transmissions of only 
a few tens of kilowatts of power may be received almost 
anywhere around the Earth. The lower “D” layer of the 
ionosphere behaves as an almost perfect reflector to these 
waves and the sea, land and ice surfaces of the earth form 
a second reflective shell, which traps the waves in a 
spherical band round the Earth. This makes it possible to 
consider a world-wide navigation system based on a small 
number of transmitters—a system that is taking shape under 
the name of Omega. 

In 1947 the Bureau of the International Telecom¬ 
munication Union, Berne, published regulations allocating 
the VLF frequency band of 10 to 14KHz for radio naviga¬ 
tional purposes. Several proposals have since been put 
forward for navigational systems covering the whole world, 
one of which is Omega. It has been developed and exten¬ 
sively tested by the U.S. Navy Electronics Laboratory. San 
Diego, and the Naval Research Laboratory, Washington, 
D.C., with much help from other laboratories and various 
individuals. Many valuable measurements have been done 
by scientists at the Royal Aircraft Establishment, Farn- 
borough. Recently it was decided to go ahead with develop¬ 
ing the Omega system to cover the Earth with a VLF 
navigation network by the early 1970s. 

The waveguide formed by the ionosphere and earth’s 
surface is shown in figure 1. The effective height of the 
ionosphere “D” layer is about 70KM during the daytime, 
and about 90KM at night. These heights are relatively 
constant under most conditions. A typical electric-field pat¬ 
tern which is set up by a transmitter on the Earth’s surface 
is also shown in figure 1, and this pattern moves away 
from the transmitter at the phase velocity of the wave. 
The attenuation characteristics of the earth-ionosphere 
waveguide is shown in figure 2 and is similar to the normal 
microwave waveguide characteristic. A minimum attenua¬ 
tion occurs at about 18KHz. 

There are several ways in which radio-wave propaga¬ 
tion at VLF can be used for navigational purposes, but 
in all cases it is essential that propagation characteristics 
can be predicted accurately and preferably be understood 
as well. One of the simplest navigational principles may 

By arrangement with "New Scientist'" 

be understood by considering a ship which is initially in 
port at the same location as a VLF transmitter. The fre¬ 
quency of a continuously transmitted wave is precisely 
controlled by means of an atomic standard. The ship’s 
receiver is equipped with a similar standard—an atomic 
clock—which controls an oscillator, which oscillates at the 
transmitter frequency. It is set up to be in phase with the 
transmitter. As the ship moves out from port, away from 
the transmitter, the received signal undergoes a phase 
change due to propagation over the distance between the 
ship and transmitter. This phase change may be deter¬ 
mined on the ship by comparison of the received signal 
with the standard oscillator. 

When the ship has moved a full wavelength away from 
the transmitter, the two signals are again in phase, i.e. a 
null is detectable. This process repeats in a cyclic manner 
as the ship continues to travel away from the transmitter. 
The number of nulls counted gives a direct measure of the 
total phase change undergone by the transmitted signal. 
This may be directly related to distance from the trans¬ 
mitter, provided the propagation characteristics of the wave 
are known. The transmitter can be considered as being 
at the centre of a family of equispaced, concentric rings of 
constant phase. 

Unfortunately, this system suffers from several disad¬ 
vantages. A major one is that it is essential for any craft 
using this form of navigation to be equipped with an atomic 
standard to time the phases exactly. A complete system 
would use several VLF transmitters positioned at optimum 
geographical locations on the Earth’s surface. The ship’s 
position would be determined by measuring the phase of 
the signals from two different transmitters using the atomic 
clock. Each measurement would fix the ship's position on 
one ring of waves from a transmitter, and the intersection 
of these rings would give the “fix.” 

A better way of doing this, one which would remove 
the need for an atomic clock on each ship or aircraft, 
would be to compare the phases of signals from two trans¬ 
mitters rather than measure each one. Using this technique, 
lines of constant phase form a hyperbolic family. A typical 
matrix of constant phase lines arising from three VLF 
transmitters A, B and C is shown in figure 3. It is, of 
course, necessary to identify all monitored signals and some 
way of identifying the signals from each transmitter must 
be used. 

The Omega system is at present being built and will 
eventually consist of a network of eight VLF radio stations 
at various points on the Earth’s surface. Although the num¬ 
ber of stations to be used is small, world-wide coverage 
will result. A measure of redundancy will be built into the 
system, so that the system can remain operational with one 
or more stations temporarily out of action. (Some naviga¬ 
tional accuracy is lost, however, with this system.) Each 
station will cost about £5 million ($10.7 million). A large 
fraction of this will be taken up by the aerial system itself, 
which necessarily has to be a high structure covering many 
acres of land. 

It is planned that each station will transmit three 
basic carrier frequencies of 10.2, 11.1 and 13.6KHz, and 
also an identifying carrier frequency, characteristic to that 
station. A fourth basic carrier frequency may well be used 
when the system is completed. No two stations will ever 
transmit the same frequency at the same time. Each trans¬ 
mitter will beam a sequence of pulses at the three basic 
frequencies, and one identifying frequency, for a 10-second 
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The aerials of a large VLF transmitter installation 
near Carlisle, in UK., erected for a NATO com¬ 
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period. The process will then be repeated. The basic fre¬ 
quencies will each be transmitted for approximately one 
second, and allowing about 0.2 seconds interval between 
pulses, six seconds will remain within the 10-second period 
for transmission of the identifying carrier. 

Although all stations transmit the three basic carriers 
for about one second within any transmission sequence, 
the carriers are, in fact, length coded for extra identification 
purposes. For example, station A may transmit the follow¬ 
ing sequence: 10.2KHz for 1.2 seconds, 11.1 KHz for one 
second, and 13.6KHz for 0.9 seconds, followed by an 
identifying carrier of 12.750KHz for six seconds. Station B 
may transmit 10.2KHz for one second, identifying carrier 
of 12.000KHz for six seconds, 11.1 KHz for 1.1 seconds, 
and 13.6KHz for 0.9 seconds. 

At each station, the basic frequencies are derived from 
a common caesium atomic standard such that although 
each frequency is transmitted for only about one second 
in every 10 seconds, these one-second pulses are phase- 
related and form a coherent wave. Except for the identify¬ 
ing carriers, all frequencies are “in phase” every 30 seconds. 
Although the basic frequencies are transmitted for only 
about one second at a time, seme 10,000 cycles will be 
radiated in this time. This gives more than enough infor¬ 
mation for phase comparison purposes. As no two stations 
are ever transmitting on the same frequency at the 
same time, storage facilities are required at any monitoring 
stations, such as ships or aircraft. In this way, transmis¬ 
sions at 10.2KHz, from one station for example, may be 
“remembered” and then compared with 10.2KHz transmis¬ 
sions from another station at a later time. 

The 10.2KHz emissions provide a form of reference in 
the Omega system, as this frequency is used on its own to 
give hyperbolic sets of constant pnase lines separated by 
approximately 15KM (half a wavelength). It is also used 
together with the other basic frequencies to derive dif¬ 
ference frequencies which correspond to hyperbolic sets 
of lines of separations greater than 15KM. These widely 
spaced hyperbolic sets are needed to remove ambiguities 
from the system. 

For navigation using only phase comparison measure¬ 
ments at 10.2KHz, the navigator would have to know his 
position to an accuracy of better than seven kilometres, to 
enable him to identify, without ambiguity, the 10.2KHz 
constant phase lines. Clearly, this is not entirely satis¬ 
factory, so a “coarser” set of lines must be superimposed 
upon the 10.2KHz sets. A lower frequency is required for 
this. If a sub-multiple such as 10.2/3KHz (3.4KHz) is 
used, hyperbolic sets of lines will be produced three times 
more widely spaced than the 10.2KHz lines — the lines 
will be 45KM apart. This means that one in every three 
10.2KHz lines will coincide with a 3.4KHz line. Provided 
the navigator can resolve a 3.4KHz line to within seven 
kilometres, there will be no ambiguity in interpreting the 
positions of the 10.2KHz lines. As VLF energy at 3.4KHz 
cannot be radiated very strongly from the Omega stations, 
the frequency is derived at the monitor by taking the 
difference between the two basic frequencies 13.6KHz and 
10.2KHz. This procedure may also be carried out with the 
other basic frequencies to give even coarser hyperbolic sets. 

The overall stability of VLF transmissions is so good 
that it is planned to use the Omega network to distribute 
standard time information as well as the navigational “fixes.” 
The frequency of the stations will be so closely controlled 
that it will be possible to determine standard time at any 
point upon the earth’s surface to within an accuracy of 
about one microsecond — providing a further aid to global 
navigation. 

Unfortunately, VLF transmissions are not always well- 
behaved. If dawn or dusk conditions arise anywhere upon 
a propagation path, anomalous phase-change effects occur. 
VLF waves propagate far more easily towards the east 
than towards the west, due to the effect of the earth’s 
magnetic field upon the ionosphere. This effect may some¬ 
times mean that a craft travelling towards a transmitter 
receives a stronger signal from “behind” than from the 
transmitter direction! Propagation over certain regions, the 
Arctic for example, is complicated by the low conductivity 
of the icefields and also by unusual ionospheric conditions. 

It is expected that it will be possible to take these 
unfortunate effects into account, either by means of charts 
(in the case of slow-moving craft) or by correction factors 
that could be automatically introduced into the receiving 
system as required. A system of the latter type would 

(Continued on page 131) 

Figure 1. Diagram representing the earth-iono¬ 
sphere waveguide, with an electric field pattern 
radiated from a VLF transmitter in daytime cov¬ 

ering part of the propagation area. 
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Figure 2. Graphical representation of 
attenuation in daylight conditions. 

Figure 3. Showing the type of hyperbolic grid of 
constant-phase lines produced by three VLF trans¬ 
mitters, A, B and C, as used in the Omega system. 

For clarity, not all the phase lines are shown. 
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NEW POWER SOURCES 

After 20 years of intensive materials research 

and development, the electronics industry 

is on the verge of new techniques which 

will revolutionise the generation 

of electricity. 

By Bruce Shore 

Germanium-silicon thermocouples, which 
convert heat to electricity. 

Under the cover of such ponderous and obscure terms 
as mangetohydrodynamics, electrogasdynamics, photo- 
voltaics, thermionics, thermoelectrics, and cryogenic chem¬ 
istry, electronics scientists are generating significant 
amounts of electric power directly from hot gases, radio 
waves, heat, liglht, and such chemical reactions as occur 
between supercold, liquefied gases. Beth government and 
industry are beginning to find applications for these new 
energy sources. 

In the space program, for example, all the electricity 
to power the instruments 'and life-support equipment aboard 
the Apollo space capsules is provided by fuel cells. The 
energy is derived from electrons freed during the reaction 
of hydrogen with oxygen to produce water. And the electric 
power to run the instruments of more than 200 American 
space satellites — from the five-watt Vanguard to the 400- 
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Part of a solar cell array used in one of the 

U.S.A.’s unmanned Lunar Orbiter missions. 

watt Nimbus — has come from solar cells that convert 
sunlight directly to electricity by means of the photovoltaic 
effect. In addition, when the United States launched the 
first nuclear reactor into orbit in 1965, all power required 
on board was provided by a blanket of solid-state ger¬ 
manium-silicon thermocouples. These devices were develop¬ 
ed by RCA to cover the reactor and convert its heat 
directly to a steady 500-watt supply of electricity. 

The military is also using many of these new power- 
generation techniques. For instance, the U.S. Air Force 
powers a hypersonic wind tunnel at the Arnold Engineer¬ 
ing Development Centre in Tullahoma, Tenn., with a mag¬ 
netohydrodynamic generator. This produces up to 20-mil¬ 
lion watts of electric power by driving a superhot gas 
across a strong magnetic field. 

In other applications, both the General Electric and 
General Atomic companies are building nuclear reactors 
that incorporate thermionic diodes (valves) to convert heat 
directly into electricity. And a New Jersey firm, Gourdine 
Systems, Inc., has recently developed an experimental elec- 
trogasdynamic generator that employs a hot electrified gas 
moving in a narrow channel to generate electric power at 
levels of up to 120KV. 

What makes all of these systems different from most 
conventional sources of electric power is that the actual 
process by which they produce current involves no moving 
parts. This contrasts with generators, such as are used in 
automobiles, and with alternators typically used in steam¬ 
generating plants and 'hydroelectric dams. Taken together, 
these two items generate about 95 per cent of the world’s 
electric power, but both depend on the motion of a mechani¬ 
cal armature in a magnetic field to do so. 

The reason this difference is so important is that any 
generator that depends on mechanical motion must inevit¬ 
ably suffer energy losses due to resistance and friction. As a 
result, the very best steam-generating plants are only about 
41 per cent efficient. There are also the matters of eco¬ 
nomics and maintenance. Alternators have components ro¬ 
tating at high speed, and the rapidly moving parts sustain 
wear. This necessitates constant maintenance and expensive 
standby equipment for use when the machinery is out of 
service. 

Although conventional batteries do not have moving 
parts, and can be highly efficient in converting chemioal 
energy to electric current, they cannot achieve the sustained 
output of machinery, and they have one fatal flaw. They 
deteriorate in use — primary cells, for example, consume 
their own electrodes — thus their life is sharply limited. 
Further, because conventional dry cells and secondary bat¬ 
teries use materials such as lead or zinc, they are heavy. 
In space applications, the weight/power ratio is a primary 
consideration, so conventional batteries using heavy mate¬ 
rials are avoided. It was just such considerations, fol¬ 
lowing World War II, that led military services, and later 
NASA, to seek alternatives to the dynamo and the battery. 
What they sought were new power sources that would be 
self-contained, .light-weight, mobile, small, long-lived, reli¬ 
able, rugged, reasonably efficient and not too expensive. As 
if that were not enough, the military also specified that 
silent operation was an essential requirement. 
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BUY RIGHT... FROM ENCEL 

• - 

MODEL F-8L. Output 5 mV. Frequency 
response 5 to 35.000 Hz. Stylus: Elliptical 
diamond (0.2 mm x 0.8 mm). Cross talk 
less than -30db at 1Hz. Stylus pressure: 
\? to 2’2 Bms, Total weight: 6.5 gms. 
Comment: a cartridge of truly professional 
standard. 
PRICE (Including Sales Tax) 

HI. U. J um». 
V professional 

$39.50 

LUSTRE ST-510D TONE ARM 
(with lift/lower device) 

ST-51 OD. which is fitted throughout with 
miniature ball races, tracks at less than 3* 
am. (The head shell accepts standard ialn 
cartridges). The outrigger bias adjustment 
Is a feature and stylus pressure Is adjusted 
with the counterbalance. CH 
PRICE (Including Sales Tax) 

CONNOISSEUR STEREO 
CARTRIDGE 

(Ask for copies of reviews) 

The SCU-1 ceramic stereo cartridge has an 
extremely wide frequency response, and 
features a diamond stylus. Will effectively 
load any amplifier or tape recorder 

MODEL F-8C. Frequency response: 20 to 
25.000 Hz. Output 5 mV. Stylus pressure: 
'a to I’a gms. Cross talk: less than 30dB 
at 1 Hz. Tip mass 0.55 mam. Stylus: 
Elliptical (0.2 x 0.8 mm). Comment: Per¬ 
formance Is quite outstanding. (h/fA CA 
PRICE (Including Sales Tax) 

CONNOISSEUR TURNTABLES 
(For no compromise performance). 

BD-1. The unique flexible belt drive elimi¬ 
nates vibration and transmission noise. The 
motor’s low hum field makes the unit 
suitable for the most sensitive pickups. To 
obtain maximum performance and sensitivity, 
complex mechanisms have been avoided. 
But mechanical specifications of the highest 
order have been maintained. Slim line 
construction. (hnA f"A 
PRICE (Including Sales Tax) 

BD-2. As BD-1 but with connoisseur SAU-2 
pick-up arm mounted on base. 

MICRO CARTRIDGES 
(See review below) 

SC-303D. The economical stereo cartridge 
for the budget conscious buyer. Frequency 
response 20 to 15000 Hz. 15 dea. track¬ 
ing angle. Comes with diamond stvlus._ 

PRICE (Including Sales Tax) 

stylus. 

$6.90 

2100/5. Economical moving magnet model. 
Input sensitivity: 5 mV. Frequency re¬ 
sponse: 10-28.000 Hz. plus or minus 3dB. 
Tracking angle 15 deg. Channel separation: ... _ngle _ _ __ 
3dB at 1 kHz. Recommended tracking pres¬ 
sure: 1-3 gms. Stylus: Conical diamond. 
Comment: Performance equal to a cartridge 
three times as expensive. (t 1 A CA 
PRICE (Including Sales Tax) I iJU 

New VF-3100 stereo cartridge continues to 
attract great attention. Frequency response: 
20 to 28.000 Hz. Channel separation: 2dB. 
Two models—VF-3100E with elliptical d a- 
mond stylus VF-3100/5 with conical dia¬ 
mond stylus. (Both track effectively at I’a 
gms.). StyII are replaceable. Comment: 
VF-3100 has established a new performance 
standard for lower-priced magnetic cart¬ 
ridges. 

Extract from Review: 

Comment from Electronics Australia (Page 
119, February 1969): “frequency response 
checked out at plus or minus 2dB. from 
30 Hz. to 20 KHz ... a very good per¬ 
formance Indeed. 

MICRO DUST PICKUPS 
Picks up dust automatically as the record 

PRICE (Including Sales Tax) $3.50 

GRACE STEREO CARTRIDGES 
(For top performance) 

F-6M. Output 7 mV. Frequency response 5 
to 35,000 Hz. Tracks down to ’a gm. 
(Recommended pressure gms.) 
Elliptical diamond stylus (0.2 x 0.8 m.m.): 
tip mass 0.75 mgm. Total cartridge weight 
6.5 gm. Cross talk less than 30dB at 

PRICE (Including Sales Tax) $39.50 

CELESTION SPEAKERS 
(Dltton 10 and Dltton 15). 

DITTON 15 measures only 21in x 9ialn x 
g^in. Features an HF 1300 Mk. 11 
tweeter, a new type bass drive unit and 
the revolutionary auxiliary bass radiator. 
Extracts—“Hi-Fi Sound”: “. . . It was 
difficult to realise that so small a loud¬ 
speaker was really producing such well 
defined low frequency sounas. It goes with¬ 
out saying that the treble performance was 
fully up to standard of the HE 1300”: 
“The Gramophone” — "... the listening 
tests made an excellent impression. Treble 
was bright and forward: the bass was clear 
and powerful enough to produce a aood 
balance”: “Hi-Fi News”: “. . . the quality 
of bass sound was above average, plenty 
of bass, but always clean and clear . . 
a very wide range of program material was 
enjoyed, and nothing caught It out or gave 
cause for reservation.” 

DITTON 15 (includ. Sales Tax.) $94.50 

DITTON 10 measures 12in x 634ln x 8Uln. 
Specially designed bass unit and well- 
known Celestlon tweeter. Both 3 and 10 
o.h.m. Impedances available. Was also well 
reviewed. 

DITTON 10 (includ. Sales Tax) $64.50 
IV4U Bill 7 illlMiHivi I LOHC i lwwiuci . A /> 

PRICE (Including Salts Tax) $12.50 (Including Sales Tax) $79.00 

FAMOUS "SON ICS" SPEAKERS 
(From $27.50 to $98.50). 

Two from the range. 

AS-61. A true slim line enclosure with 
four bass/mid/range speakers and a high 
frequency reproducer. 43aln deep. 213*ln 
high. 173*ln wide. Teak/walnut finish. The 
most popular multiple speaker system ever 
offered in Australia at the price. 

PRICE (Including Sales Tax) $39.50 
AS-303. Magnificent teak/watnut speaker 
system with 3 speakers and 3-way cross¬ 
over network The 12ln woofer with long 
throw voice coil provides excellent bass 
response; a 6’ain mid-range speaker covers 
the middle range: a horn-type tweeter 

comes In at 5 kHz. Capacity Is over 15 
watts R.M.S. size: 25” x 14 V x 11”. 
Comment: Extremely wide frequency range 
free of colouration. jr/\ 
PRICE (Including Sales Tax) ZpOV.DU 

Headphones—HS-3031 and HS-303. $9.50. 
HS-304 at $12.50. 

STEREO AMPLIFIERS 
The largest range In Australia is available 
from Encel, Lux. Sound. Compax, Sansul. 
Kenwood. Radford, etc. etc. 

"LUSTRE" TONE ARM LIFT 
(Protects your records) 

Beautifully finished and strictly functional. 
Will fit most tone arms. The pneumatically 
dampened lowering action Is extremely 
smooth and record damage Is eliminated. 

PRICE (including Sales Tax) $8.50 

"COMPAX" SOLID STATE 
TUNERS 

High quality wide band AM tuner. Out¬ 
standing value. Output suits all amplifiers 
and tape recorders. 
PRICE (including Sales Tax) 

(or with teak finished case) 

$46.50 
$49.50 

"SOUND" AMPLIFIERS 
(Solid state models) 

SAQ-203. Frequency response 30 to 20.000 
Hz. Input sensitivity suits magnetic cart¬ 
ridges at 3 mV. Output: 12 watts R.M.S. 
(35 watts E.I.A.) peak power. 18 low noise 
transistors. Speaker matching for 4. 8 16 
ohm speakers or speaker systems. Com¬ 
plete with headphone Jaak. Attractive front 
control panel with all necessary controls. 
Ideal for use with tape recorders or bulld- 
ino in. 
PRICE (Including Sales Tax) 

lers or build- 

$74.50 

TAPE HEAD DEMAGNETISERS 
(For Improved tape performance) 

Simply plug the tape head demagnetiser 
Into any AC power point and pass over the 
heads. Takes 5 seconds and makes a world 
of difference. Two models: single or double 
probe. 
PRICE (including Sales Tax) 3>*T.3U 

TRADE-IN—TRADE-UP 
Let vour old equipment in good working 
order earn money for you Bring In your 
tone arm. amplifier, tape recorder, etc. for 
valuation when making a purchase. You 
could be surprised at the allowance Encel 
Electronics offers. 

LEADING MAKE TURNTABLES 
J.H. Dual. P.E, Micro Connoisseur, etc. etc. 

ELECTRONICS (STEREO) PTY. LTD. 
Head Office-. 431 Bridge Rd., Richmond, Victoria. 3121. Tel. 42 3762. 
Sydney Store: Ground Floor, 2SM Building. 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563,29 4564. 
Australia’s Greatest Hi-Fi Centre ■ Wholesalers ■ Trade-ins accepted ■ Terms 
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Look at the screen not at the knobs 
With Philips Fully-automatic Triggering 

With this’scope operators spend more 
time measuring, less time knob twidd¬ 
ling. Because three tricky controls are 
eliminated. 

Dc balance. Trigger stability and 
manual level. So triggering is fuliy 
automatic. 

Explanation. When waveforms start 
looking like this 

all other automatic trigger circuits stop 
triggering. So you have to switch to 
manual and start knob twiddling. 

With the Philips PM 3200 
you switch from ‘mean’ to 
‘top’ and stay with signal- 
derived, fully-automatic trig¬ 
gering. 

In either position auto¬ 
matic means automatic over the whole 
10 MHz range. And then on to at least 
twice this figure. 

This unique Philips circuit has yet 
another feature. Whatever the signal, 
even no signal and whateverthe sweep 
speed,thetrace is always clearly visible. 

There’s no dc balance control be¬ 
cause none is needed. Drift is fed- 
back and virtually eliminated. (At max. 
sensitivity <1/4div/24hours). 

The PM 3200 is highly 
portable (12lbs).And mains- 
independent if you use the 
optional battery pack. 

Conclusion. Fully-automatic trigger¬ 
ing. No drift. Less controls. Better 
operator usage. 

For more information contact: 
Philips Electrical Pty. Limited, 
69 Clarence St., Sydney, N.S.W. 2000. 
Or your nearest Philips Office. 

More of the Unbeatable Philips 0-15 MHz Range 

• • ► o <a a* 

• ' <* <% 

PM 3221 
10MHz:10mV 
Delay Line 

$435.00 
(Duty Free) 

PM 3230 
10MHz:20mV 

Two-gun, twin beam 
$497.00 

(Duty Free) 

PM 3231 
15MHz: 10mV 

Two-gun, delay lines 
$691.00 

(Duty Free) 

Value Engineering is a Philips ’Scope 

test and measuring instruments PHILIPS 
38.8767 
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The electronics industry and others 
accepted the challenge. When they 
started, there were only three known 
ways to generate significant amounts 
of electricity: Electrostatically, electro- 
chemically, and electrodynamically. 

The electrostatic principle—storing 
an electric charge on an insulator and 
then bringing it into contact with a 
conductor—was recorded as having 
been used in a machine developed by 
Baron Otto von Guericke, of Magde¬ 
burg, Germany, as long ago as 1660. 

The electrochemical principled- 
involving chemical reactions that 
release excess electrons to a conductor 
in the course of their progress—was 
discovered in 1794 by Volta, in Italy, 
and this resulted in his invention of 
the chemical battery, forerunner of the 
primary cell. 

Finally, the electrodynamic principle, 
which entails the mechanical motion of 
a conductor in a magnetic field, was 
first demonstrated in England by 
Michael Faraday in 1831, and develop¬ 
ed by European engineers during the 
nineteenth century. It was used in a 
practical machine for the first time by 
Antonio Pacinotti in Italy, during the 
early 1860s, and eventually led to the 
creation of the dynamo and alternator. 

Most of the initial research toward 
new power sources was directed along 
these three lines. For example, Gour- 
dine Systems, an electronics firm, 
chose the electrostatic principle and for 
the past several years has been develop¬ 
ing a family of experimental electro- 
gasdynamic generators. These devices 
heat various gases to temperatures up¬ 
ward of 1,500°C. and then allow them 
to “blow” along a narrow channel 
through an electrical field that strips 
electrons from the gas atoms and sucks 
them into a nearby electrode. The 
momentum of the stripped atoms— 
now converted to positively charged 
ions—carries them beyond this field 
toward a negatively charged electrode. 
Since this second electrode is attached 
to the first by a wire running outside 
the machine, the ions recombine with 
their own lost electrons, thus complet¬ 
ing the circuit. Before recombining, 
however, the electrons can be made to 
do work as they run along the wire by 
hooking it to a motor, light bulb, or 
other electrical device. 

The Avco Corporation, on the other 
hand, is using the electrodynamic 
approach. Since 1954, its engineers 
have been building experimental mag¬ 
netohydrodynamic generators that are 
suggestive of the Gourdine approach in 
that they heat various gases to very 
high temperatures (about 2000°C) and 
blow them along a large duct. How¬ 
ever, the gases are so hot that nearly 
all their atoms are broken down into 
constituent electrons and ions so that 
they form a gaseous plasma. When this 
plasma blows across a powerful mag¬ 
netic field, set at right angles to its 
path, the electrons are forced up and 
the ions down toward electrodes pro¬ 
truding right into the stream. Since the 
electrodes are also linked by an outside 
wire, a current immediately flows and 
has the potential to do work. In effect, 
the Avco machine is a dynamo whose 
armature has been replaced by a 
streaming gas plasma. 

Several chemically oriented compan¬ 
ies not unexpectedly decided to try the 
electrochemical approach. They reas¬ 
oned that, if lighter materials could be 

Germanium-silicon thermocouples undergoing heat endurance tests. 

used and if they could produce more 
free electrons while interacting, a new, 
high-power, lightweight battery migiht 
be developed. Further, if these chemi¬ 
cals consumed only each other and 
not their respective electrodes, a bat¬ 
tery could be constantly replen¬ 
ished. The result is the fuel cell. 

However, certain electronics com¬ 
panies, such as R'CA, were not satis¬ 
fied with any of these traditional 
approaches. They felt that, with the 
coming of the transistor and semi¬ 
conductor technology, large amounts 
of electric power were no longer re¬ 
quired to operate electronic devices 
and circuits. Furthermore, a hard look 
at the challenge given by the military 
services and the space agency revealed 
that both were primarily interested in 
generating power to operate control 
circuits, sensors, communications 
equipment, navigational devices and 
computers. Since all of these were 
being rapidly transistorised, they did 
not need big power sources. 

Though electrostatics, electrochemis¬ 
try and electrodynamics were the ac¬ 
cepted ways to generate electricity, 
they were certainly not the only ones. 
Photocells that convert light to electric¬ 
ity, thermionic diodes and solid-state 
thermocouples that convert heat to 
electricity: all have been made and used 
by the electronics industry for dec¬ 
ades. But they produce only feeble 
amounts of electricity—power meas¬ 
ured in hundredths or thousandths of 
a watt. They obviously could not be 
used to power even transistor circuits 
unless they were greatly improved. 
Fortunately, the means for such im¬ 
provement were at hand in the same 
semiconductor technology that had 
been used to develop the transistor. 

In 1954, researchers at the Bell 
Telephone Laboratories demonstrated 
what this technology could do by devel¬ 
oping an array of 432 semiconductor 
devices, which they dubbed “solar 
cells,” as a means for producing 10 
watts of electricity directly from sun¬ 
light. This array was later installed at 
the top of a telephone pole in a 
Georgia community to power the elec¬ 
tronic amplifiers of a rural telephone 
line. Each cell in the array was a flat, 
single crystal of silicon incorporating 
impurities whose atoms caused a scar¬ 
city of electrons on its positive side 
and an excess on its negative side. 

When a solar cell is exposed to light, 
current flows out of its n-side and into 
its p-side through an outside conductor 

that can be attached to any electrical 
device to produce work. 

In the light of this experience, semi¬ 
conductor technology was next applied 
to thermocouples, initially by a firm 
that later became part of the Min¬ 
nesota Mining and Manufacturing 
Company. Alloys of lead-telluride were 
“doped” with trace mpurities and 
shaped to produce p-type and n-type 
legs, which were subsequently bonded 
to a copper crossbeam to form a U- 
shaped structure. Finally, a wire was 
attached to the ends of the legs. 

Heat applied to the copper cross¬ 
beam of such a structure immediately 
drives the free electrons down to the 
bottom of the n-leg. This causes a 
chain reaction of electrons moving 
from the copper into the n-leg and 
“seated” electrons moving forward 
from the p-leg into the copper. 

Thermoelectric arrays built from 
such semiconductor thermocouples now 
generate hundreds of watts of elec¬ 
tricity using various heat sources, and 
are expected eventually to reach the 
1,000-watt level. 

Though thermionic diodes are not 
semiconductors — rather, they are 
vacuum tubes — they deserve mention 
because they, too, have been trans¬ 
formed into significant power pro¬ 
ducers. They work on the same prin¬ 
ciple as all vacuum tubes: heat applied 
to a metal electrode inside causes elec¬ 
trons to pop off into the surrounding 
vacuum. If this electrode is linked by 
an outside wire to a second electrode 
nearby, the latter will acquire a posi¬ 
tive charge, since it is losing electrons 
to the first via the wire. It then will 
attract the electrons in the vacuum, 
thus completing the circuit. 

Inherently rugged and capable of 
enduring high temperatures, thermio¬ 
nic diodes are particularly well suited 
for use in nuclear reactors and in 
association with radio-isotope heat 
sources. They have already yielded as 
much as 400 watts of electric power 
and should be able to produce 1,000 
watts before long. 

A spate of recent developments in 
the generation of electricity is tending 
to erase the artificial distinction tradi¬ 
tionally made between electronics and 
tihe electric power industry. In the pro¬ 
cess, new and more versatile ways are 
being found to generate power for 
industrial and domestic consumers, as 
well as for the more exacting require¬ 
ments of space research and other spe¬ 
cialised applications. C 
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Give your 
designs the 

flexibility 
of these 

newest 1C 
"Building 

Blocks” 

For technical details write to 
Amalgamated Wireless Valve Co. 
Pty. Ltd., Private Mail Bag, 
P.0. Ermington 2115 or Inter¬ 
state Offices and Distributors. 

AMALGAMATED WIRELESS VALVE CO. PTY. 

4 AC Amplifiers in a Package 

Four independent AC amplifiers with 
53 dB (min.) voltage gain per amplifier 
@ 10 kHz, for use to 300 kHz. For low- 
noise and general AC applications in 
industrial service. 

DC to 200 MHz Dual Diff Amp 

Dual independent diff amps for low- 
power applications. Power gain 23 dB 
(typ.) @ 200 MHz; noise figure 4.6 dB 
(typ.) at 200 MHz. Wide application 
potential over the full military tempera¬ 
ture range. 

Darlington-Connected 
Dual Differential Amplifier 

Two Darlington-connected diff amps 
with diode bias string for low-power 
applications from DC to 20 MHz. 
CA3050 for full military temperature 
range; CA3051 for—25 C to -f85 C 
operation. Both feature high impe¬ 
dance input, low bias current, low 
offset current. 

Economy Multi-Purpose Linear 1C 

New economy linear 1C combining 
performance and versatility—at a new 
low in cost. 40 dB(typ.) cascode voltage 
gain @ 10.7 MHz, 30 dB (typ.) differen¬ 
tial voltage gain @10.7 MHz. Recom¬ 
mended for IF and general-purpose 
applications. 6- or 12-V operation. 

120 MHz Dual Diff Amp in 14-lead DIP 

Matched diff amps with independently 
accessible inputs and outputs. Max. 
input offset voltage = 5 mV; max. 
collector current=50 mA. Forward 
current transfer ratio (h!e) (typ.) = 110. 
ForO'to 85°C operation. Also avail¬ 
able as CA3026 in TO-5 package for 
full military temperature range. 
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AUSTRALIAN RESEARCH DEVELOPMENT 

IMPROVED ILS AERIAL 
A research group at Sydney University has developed a new 
type of glide slope aerial for instrument landing systems 
which has major advantages compared with existing types. 
The group's work was financed by a grant from the Depart¬ 

ment of Civil Aviation. 

by W. G. Willoughby 
(D.C.A. Navigational Aids Section) 

The instrument landing system glide 
path is a complementary facility to the 
localiser. Whereas the localiser defines 
a guidance track from the coverage 
point in to and along the runway 
centre-line, the glide path provides a 
fixed angle descent path in the vertical 
plane which allows an aircraft 
approaching on the localiser to descend 
to the runway surface (figure 1). 

The localiser equipment and aerial 
system are sited beyond the stop end 
of the runway; the glide path equip¬ 
ment and aerial system are sited ad¬ 
jacent to the runway at the approach 
end. Since the glide path aerial must be 
positioned so that a landing aircraft will 
pass over the runway threshold at a 
safe height, the aerial is sited about 
1000 feet inbound from the runway 
landing threshold in the normal sys¬ 
tem. The aerial is also offset side-ways 
about 570 feet from the runway centre¬ 
line so as not to be an obstruction to 
aircraft. 

The normal glide path angle used 
in Australia is 2|°, although a 3° glide 
path is employed at some airports 
where obstructions on approach dictate 
a steeper descent angle. Generation of 
radio beams at such relatively low 
angles above the horizontal poses some 
difficult aerial problems at the radio 
frequencies involved. 

Tie aerial system which is in general 
use throughout Australia and most other 
countries is called the Null Reference 
Image System. This aerial system 
generates the required glide path by 
using a combination of directly radiat¬ 
ed signals, and signals Which are re¬ 
flected from the ground surface in 
front of the aerial. The recombination 
of the two sets of signals in space 
forms the required pattern, provided 
that the ground surface behaves like 
a flat mirror for the radio frequency 
used. If the ground surface is not flat 
then the resulting pattern will be dis¬ 
torted in much the same way as one’s 
own image is in a trick mirror in an 
amusement park. 

The main advantage of this system is 
that the glide path angle is defined, to 
a first order, by the height of the 
aerials above the ground surface. It 
is therefore extremely stable, in keep¬ 
ing with the high level of safety re¬ 
quired. The main disadvantage with 
this system is that a large extent 
(2500 to 3000 feet) of flat ground is 
required to obtain correct mirror-like 
(imaging) action. In many cases it is 
just not possible to provide this extent 
of reflecting surface, and a distorted 
glide path (which may be difficult to 
fly) results. In other cases where a high 
quality glide path is essential it may 

■Localiser Aerial 

Glide-path 
Aerial. 

Localiser 

Runway 

The localiser provides extension 
of the runway-centre line 

The glide-path provides a fixed anqle for descent'**-*^ 
on to the runway threshold. 

The aircraft must fly along the path where 
the two components intersect. 

Glide-Path 

Figure 1. 

ABOVE: Simplified diagram showing the principles of the instrument 
landing system. BELOW: The relative areas of smooth ground re¬ 

quired for the existing glide slope aerial, and the new aerial. 

Normal position for 

the New Aerial. 7 Runway Threshold. 

Normal 
position 
for Null 
Reference 
Aerial. 

-*1,000'- 

2,500'--3,000' 

Smooth flat ground required for : Null Reference Aerial . 

The New Aerial. Figure 2. 

cost very many thousands of dollars to 
provide a suitable reflecting surface. 

Alternative image aerial systems 
have been developed in the past which 
do not require so much flat ground, 
but these all possess disadvantages 
(such as poor stability) which make 
them less attractive. Some aerial sys¬ 
tems have been developed overseas 
which generate their patterns without 
any need for ground reflections. Un¬ 
fortunately these aerials are at least 
80 feet high and consequently must be 
sited well away from the runway, 
usually at a prohibitive distance. Fur¬ 
thermore, some signals from these 
aerials do strike the ground and when 
reflected cause distortion of the glide 
path. 

The fact that the null reference 
image glide path is still preferred 
throughout the world highlights the 

Dr. R. W. Redlich, leader of 
the group which developed the 
new ILS aerial, in front of the 
aerial during flight tests at 

Sydney Airport. 
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SANSUI MODEL AU-777A 
70 WATTS 
SOLID STATE STEREO 
AMPLIFIER 
With a frequency response of 
20-100,000 Hz. ± 1 dB. at 
normal listening levels, the 
Model AU-777A offers a power 
output of 70 watts (music 
power). Input sensitivity is 2 
mV. for magnetic cartridges. 
All-silicon transistors are used 
throughout. Every desirable con¬ 
trol is incorporated. 

SANSUI MODEL AU-555 
60 WATTS 
SOLID STATE STEREO 
AMPLIFIER 

Frequency response of the 
Model AU-555 is 20-80,000 
Hz. ± 1 dB. and input sensitivity 
suits magnetic cartridges at 2 
mV. Total power output is 60 
watts (music power). Controls 
offer extreme flexibility and audio 
quality can only be described as 
superb. 

SANSUI MODEL 300E 
36 WATTS 
SOLID STATE STEREO 
TUNER/AMPLIFIER 

With an output of 36 watts 
(music power) and a frequency 
response of 25-30,000 Hz. ± 2 
dB. the Model 300E is one of 
the finest stereo tuner/amplifiers 
available. Tuners are AM/FM/ 
SW — silicon transistors offer 
greater stability in both tuning 
and amplifier circuits. 

SANSUI MODEL AU-222 
46 WATTS 
SOLID STATE STEREO 
AMPLIFIER 

Using low noise silicon tran¬ 
sistors throughout, the Model 
AU-222 features a frequency 
response of 20-30,000 Hz. ± 1 
dB. and a power output of 46 
watts (music power). Input sen¬ 
sitivity suits magnetic cartridges 
at 2 mV. 

(Ewmjj 

has great pleasure in announcing their appointment as 

Australian Distributors for the renowned 

sansui 
P<r 

Electric Company Limited of Japan 

Today Sansui is recognised as a leading 
international electronics manufacturer. 
Over 75% of Sansui's production sells 

rapidly on world markets — irrevocable 
proof of the acceptance of Sansui 
design, quality and reliability. Here 
we have illustrated just four of the 

popular models from the wide 
Sansui range. When you buy 

an amplifier. . . listen to Sansui. 
You'll hear the difference 
Sansui quality makes! 

tv a 

Exclusive National Distributors (except W.A.): I 

Head Office: 28 Elizabeth St., Melbourne Vic. Tel. 63 8101* 
Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 : 
Canberra Office: 31-33 London Circuit, Canberra City. A.C.T.Tel. 496050 ' 

INTERSTATE REPRESENTATIVES: 
N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 25322 
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difficulty involved in developing a suit¬ 
able alternative. 

In 1965 the Department of Civil 
Aviation made a grant to Sydney Uni¬ 
versity for the purpose of creating and 
supporting a Navigational Aids Re¬ 
search Group within the University’s 
Electrical Engineering Department. 
The problem of developing an alterna¬ 
tive glide path system was one of many 
which was suggested to the group. In 
due course the leader of the group, 
Dr R. Redlich, proposed a new glide 
path system which was called the 
Phase Reference Glide Path. 

Dr Redlich’s system uses an aerial 
which is only 45 feet high and does 
not require any ground to generate 
the required patterns, although about 
300ft of flat ground is needed (as 
shown in figure 2) to redirect some 
unwanted signals away from the glide 
path. 

The prototype aerial elements were 
constructed by the group itself, and 
D.C.A.’s N.S.W. Regional Workshops 
built the supporting tower. Initial test¬ 
ing of the Phase Reference Glide Path 
was conducted at Hoxton Park Airfield, 
N.S.W., by Dr Redlich and his group. 
Subsequent flight tests at Hoxton Park 
and Sydney Airport were carried out 
by D.C.A. aircraft under the technical 
direction of Dr Redlich and specialist 
engineers from the Department’s Na¬ 
vigational Aids Section. 

The flight tests have shown that Dr 
Redlich’s system is capable of produc¬ 
ing an excellent quality glide path at 
the Sydney 07 runway where, because 
of the poor site, the commissioned Null 
Reference Image System is necessarily 
displaced about 700 feet further from 
the runway threshold than is ideally 
required. This has resulted in the 
threshold crossing height of the radio 
glide path being higher than the 
I.C.A.O. recommended figure (50ft) 
causing a disparity between visual and 
instrument approaches. Modification of 
the site to achieve the recommended 
threshold crossing height with an ac¬ 
ceptable quality glide path would be 
enormously expensive in this instance. 
Little modification of the site would 
be required to achieve the recommend¬ 
ed threshold crossing height using Dr 
Redlich’s glide path system. 

Dr Redlich’s aerial system, however, 
is extremely complex, and variations in 
antenna currents can destroy the glide 
path entirely. It is most important 
therefore that the associated monitor¬ 
ing system should accurately detect all 
changes in the aerial system to preserve 
the integrity of the glide path. In this 
regard, the Department’s analogue com¬ 
puter is proving to be invaluable for 
simulation of Dr Redlich’s aerial sys¬ 
tem. A simulation study of the effects 
of variations in antenna currents is 
in progress at the moment. This study 
will greatly assist in the development 
of a fully acceptable system. 

Meanwhile, the Navaids Research 
Group is continuing work on the glide 
path aerial and monitoring system at 
Sydney, while the Department is pre¬ 
paring to call tenders for a fully en¬ 
gineered system. 

This new ILS glide path aerial sys¬ 
tem has aroused great interest around 
the world and should supply a much 
needed solution to the problem of pro¬ 
viding ILS glide path facilities where 
ground conditions would have made it 
impracticable or uneconomical to do 
so. B 

Testing Rockets 

With Sound 

A massive, towering concrete 

structure used for testing 

space vehicles and missiles 

by sound waves has been 

constructed in the U.S.A. by 

the Lockheed Company. 

Built at a cost of $US5- 
million, this building complex 
at the Lockheed Missiles and 
Space Company’s headquarters 
at Sunnyvale, California, is the 
largest industrial acoustic test 
facility in the U.S.A. The com¬ 
pany is one of the major 
suppliers of rocket vehicles for 
the space effort, and missiles 
for the armed services. 

Space rockets passing through 
the earth’s atmosphere come in 
for some pretty solid buffeting, 
and one of the main purposes 
of the Lockheed installation is 
to simulate similar conditions 
for testing space vehicles. 
Acoustic tests help determine 
the “flight-worthiness” of pro¬ 
ducts designed to operate in 
hostile environments created by 
rocket exhausts and high speed 
atmospheric flight. 

The intense sound waves gen¬ 
erated for feeding to the test 
cells are produced by a device 
called an air modulator. This 
modulates a stream of air or 
gas into random pulsations, 
which create sound. A compu¬ 
ter and its peripheral equip¬ 
ment give test engineers con¬ 
trol over sound levels, and col¬ 
lect, store and analyse data 
from the acoustic tests. 

The facility has three test 
cells. The largest is 44ft wide, 
50ft long and 86ft high, with a 
sound capacity of 153 decibels 
(dB) above the threshold of hearing. 
The two smaller chambers can 
cope with sound levels up to 170dB. 
Some idea of the noise values involved 
may be obtained by comparison with 
a typical jet airliner, which generates 
noise which from 200ft away would 
register as about 122dB; while a large 
rocket blasting off might register up to 
160dB at the same distance. 

Sound levels of the order generated 
within the test chambers have to be 
isolated from the rest of the plant, 
and this is done by using massive con¬ 
crete walls and doors. 

General view of the 85ft acoustic 
chamber in the Lockheed testing facil¬ 
ity, the largest of the three in the com¬ 
plex. The entrance is closed by double 
sliding concrete doors weighing over 
a million pounds. In the foreground is 
one of the horns which create sounds 
with levels as high as 153dB to simu¬ 
late conditions such as would be exper¬ 
ienced by spacecraft and rockets pas¬ 
sing through the Earth's atmosphere. 

built elsewhere and transported to the 
site, so we had them poured in place. 
Our developments in spacecraft, mis¬ 
siles and ocean systems has proved to 
us that tough, thorough testing can 
only grow in importance.” 

Bieber said the largest cell can ac¬ 
commodate vehicles and spacecraft up 
to 22ft in diameter and 70ft long. 
Vehicles up to 100ft long can be ac¬ 
commodated in high bay preparation 
areas, where they can be disassembled 
into sections or components for testing 
in the acoustic chambers. 

“Each of the two big sliding concrete 
doors on our large test chamber weighs 
600,000 pounds,” said Raymond E. 
Dieber, acoustic test manager of 
Lockheed’s Space Systems Division. 
“The doors were too heavy to have 

Sound insulation of the huge con¬ 
crete shells is so effective that if a 
battery of artillery was firing its guns 
within the walls of the building, 
passers-by would hardly be aware that 
anything was going on. fl 
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Craftmamhip 
& 
Quality 
In a world of ever rising prices 
Leak (Aust) Pty. Ltd. through 
increased production efficiency 
and plant modernization, are 
able to pass on to the consumer 
the new prices listed below. 

LEAK SANDWICH MKII 
SPEAKER SYSTEM S119.00 

SIZE. 26" x 15" x 12" 
Available in Mahogany, 
Teak and Walnut. 

LEAK “STEREO 30" PLUS AMPLIFIER 

POWER OUTPUT 15 Watts, r.m.s. each channel 

$198.00 

LEAK “STEREO 70“ AMPLIFIER $298.00 

POWER OUTPUT 35 Watts, r.m.s. each channel 

LEAK MINI-SANDWICH 
SPEAKER SYSTEM $ 85.00 

SIZE. 18y2" X 11" x 7" 
Available in Mahogany, 
Teak and Walnut. 

In Australia, as throughout 
the world, leading broadcasting 

and recording studios use 
Leak audio equipment 

for monitoring purposes. 

Available at all leading HI-FI Stores and Sound Centres. 

L. EEA K | HI "FI 
H.J. LEAK (AUST) PTY LTD. 
P.O. BOX 14 FRENCH’S FOREST, 
N.S.W. 2086 PHONE 94 4902 
for descriptive leaflet post coupon 

I Name_| 

I Address-I 

I_Postcode_8 
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Anti-collision systems for aircraft demonstrated in U.SA 

Anti-collision systems for commercial aircraft, based on an 
atomic clock and a computer carried in the aircraft, were 
demonstrated recently in the U.S.A., and may become stan¬ 

dard equipment in U.S. airlines by 1971. 

in the U.S. tests, two planes flew 
almost intersection paths to show how 
the system could warn of possible col¬ 
lision hazards and instruct crews on 
manoeuvres which would avert the 
possibility of a mid-air collision. The 
tests have generated intense interest 
among airline managements because 
there has been a steady increase in 
mid-air collisions, one of the most 
serious being a collision last September 
near Indianapolis in which 83 people 
died. 

During the tests three manufac¬ 
turers demonstrated anti-collision sys¬ 
tems they have developed: The Mc- 
Donnel-Douglas Corporation, Bendix 
Avionics, and Wilcox Electrics. The 
tests were conducted first in two piston- 
engined airliners and then by one such 
aircraft and a twin-jet executive plane. 

The basic approach used in all three 
systems is to use the atomic clock, to 
time the transmission of digitally coded 
radio pulses from each aircraft with a 
high degree of precision. At present, 
pulses are repeated at three-second 
intervals, and the duration of each 
pulse is such that 2,000 suitably equip¬ 
ped planes could operate in the same 
area using the same system. Since the 
high-frequency radio waves employed 
are only capable of line-of-sight travel, 
the maximum distance any two planes 
would be in contact for operation of 
the system would be about 100 miles. 
For the foreseeable future, nothing like 
2,000 planes could be expected to be 
in operation in an area of 100 miles 
radius, so the possibility of saturation 
point being reached is not considered 
likely at present. 

Basically, this is how the system 
operates: 

Each plane within a certain operat¬ 
ing area would automatically be assign¬ 
ed -to transmit a burst of radio signals 
during one of the 2,000 short time 
slots into which the three-second base 
period is divided. 

Every three seconds, every plane in 
the area goes on the air in the same 
order at precisely the right moment. 

A computer aboard each plane can 
then measure the precise distance be¬ 
tween that plane and each other plane. 

It can do so because it knows the time 
each transmission began, knows the 
time it arrived, and can calculate how 
far electronic signals travel in the 
elapsed time. 

The second critical measurement is 
the rate at which any two planes may 
be heading towards each other. This 
is calculated by the apparent shift in 
frequency measured at the receiving 
plane (doppler shift). The final critical 
information contained in each trans¬ 
mission is the plane’s altitude. 

How is all this information used to 
avoid collision? 

There are three important points in 
time .when alerts and instructions are 
sent to the pilots. They come 42 
seconds, 30 seconds and 25 seconds 
before the time when, if no changes 
are made in the planes’ flight paths, 
they will pass closest to each other 
or perhaps collide. 

At the 42-second point, a yellow 
warning is flashed on a cockpit indi¬ 
cator telling the pilots there is a poten¬ 
tially dangerous plane above or below. 

At the 30-second point, the crew is 
told to prepare to dive or climb. And 
at the 25-second point, the order is 
given to execute the climb or dive. 

Those concerned with the tests 
recognise that non-airline planes have 
been the other aircraft in an over¬ 
whelming percentage of the collisions 
where commercial airliners have been 
involved, and that adoption of the 
anti-collision system by the airlines 
alone would be of limited value. How¬ 
ever, they are optimistic that operators 
of private aircraft, expecially com¬ 
panies operating executive planes, will 
soon follow the lead of the airlines, 
and install comparable, if less compli¬ 
cated and less costly, anti-collision 
devices. 

EDITOR’S NOTE: Some aspects of 
the operation of the system are not 
fully explained. Presumably data re¬ 
lated to aircraft height are obtained 
from the radio altimeter and fed to 
the computer for translation into a 
suitable code. D 
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Sonic booms in 
a glasshouse 

Ministry of Techno¬ 
logy scientists in the 
U.K. are not waiting 
for sonic-boom pro¬ 
blems from the super¬ 
sonic Concorde to 
happen before tackl¬ 
ing them. They are 
simulating the shock 
wave with explosives, 
mounted on poles in 
an adjacent field, and 
recording the effects 
on the apparatus 
shown in this picture. 
The testing ground is 
a huge greenhouse at 
the Ministry of Agri¬ 
culture and Fisheries 
experimental station 
in Hampshire, Eng¬ 
land. The equipment 
records the shock wave and informa¬ 
tion relating to the amount of broken 
glass. The tests are particularly rele- 

L ' 'W'U 

vant in the U.K. because of the large 
amount of agricultural produce grown 
under glass. 
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Standard extrusions for every purpose 

Manufactured in Australia, these extrusions offer design engineers 
“off the shelf” heatsinks for most applications. 

TYPE STANDARD LENGTHS FINISH 
35 d 2" 3" 4" 6" Anodised 
45 d 3" 4" 6" Anodised 
55 d 4" 6" 8" Anodised 
65 D 4" 6" 8" Plain 

For use with high 
power thyristors 
and silicon diodes 
under high peak 
current conditions. 

For use with high 
power transistors, 
thyristors and sili¬ 
con diodes. 

For use with 
medium power tran¬ 
sistors, thyristors 
and silicon diodes. 

For use with lower 
power transistors 
and silicon diodes. 

Bulk material is available in 36" and 72" lengths.Non-standard lengths, 
subject to quotation, can be supplied in minimum quantities of 100 pieces. 
Further details are available from Mullard offices throughout the 
Commonwealth. 

Mullard 
Mullard-Australia Pty. Ltd. 
35-43 Clarence Street, Sydney, N.S.W., 2000. Phone: 29 2006 • 123-129 Victoria Pde., 
Collingwood, VIC., 3066. Phone: 41 6644 • St. Paul’s T'ce. and Light St., Bowen 
Hills, QLD., 4006. Phone: 51 5151 • 579 Murray St., Perth, W.A., 6000. Phone: 
21 2561 • Medhurst Wholesale Ltd., Hobart, Launceston, Burnie, TASMANIA. 

Associated with MULLARD LTD., LONDON 

28 ELECTRON ICS Australia, January, 1970 



NEW ELECTRONIC SYSTEMS 

FOR BERTHING BIG TANKERS 

Electronic devices using doppler principles, designed to 
assist pilots in the docking of huge tankers, are described in 
this article by Dr W. P. Williams of the Marconi Interna¬ 

tional Marine Co. Ltd. 

In the last few years economic 
necessity has caused a rapid increase 
in the size of tankers used for carrying 
oil. Five years ago a 50,000 ton tanker 
was regarded as large. Today 200,000 
tonners are typical, there are already 
in existence 300,000 tonners and there 
is no sign that the ultimate size has 
yet been reached. The size of these 
large vessels introduces a number of 
new handling problems, one of the 
most important of which is berthing 
them safely. 

A 200,000 ton tanker is typically be¬ 
tween 1,000 and 1,200ft in length with 
a draught of perhaps 70ft when fully 
loaded. This means that only a very 
few ports in the U.K. and elsewhere 
in the world are deep enough to take 
these vessels, and furthermore ports 
that can accommodate them allow very 
restricted room for manoeuvre. A 
second function of size is the weight 
of the vessel. 

A fully loaded 200,000 ton tanker 
probably has an all up weight of 
350,000 tons. The jetties against which 
these vessels have to berth are usually 
built of concrete mounted on piles 
sunk into the bed of the harbour, and 
they can withstand only a limited 
impact force. With small vessels these 
jetties would allow a wide tolerance 
on the range of impact speed at which 
the vessel could berth but with a mass 
of 350,000 tons the speed tolerance is 
very small indeed. Usually the safe 
impact velocity is less than 20ft per 
minute. The pilot therefore, has two 
difficult problems. 

First he has to judge how the bows 
of a ship, possibly a thousand feet 
away from him, are responding to 
changes in engine speed and rudder 
movements and also he has to judge 
the speed at which an enormous bulk 
is moving in a choppy sea, usually 
with no reference point to guide him. 
Both these problems are considerably 
alleviated if the pilot knows the ship’s 
velocity at any time during the berth¬ 
ing, and two instruments have been 
devised to help in this respect. 

Of these the sonar doppler navigator 
measures the velocity of a ship over 
the ground in both the fore and aft, 
and athwartships directions. It works 
in a manner rather similar to the radar 
equipment used by aircraft, but it uses 
the doppler shift in a sonar beam 
instead of the doppler shift in a radar 
beam. If a single sonar beam could be 
transmitted from the bows of a ship 
and reflected from a stationary object 
ahead of the vessel then the doppler 
shift in the return signal would give a 
measure of the ship’s forward velocity. 

Unfortunately, there is usually no 
fixed object ahead of a ship from which 
to measure. The beam is therefore de¬ 
pressed through an angle from the hori¬ 
zontal so that a reflection can be 

obtained from the bottom. Providing 
the angle through which the beam is 
depressed is known this gives the 
forward velocity of the vessel. However 
it is also sensitive to the vertical 
motion of the ship caused by pitching 
and rolling. This component is 
eliminated by having a second beam 
pointing in the astern direction at the 
9ame angle as the forward beam and 
comparing the doppler shift between 
the two beams. 

This technique eliminates doppler 
sihift due to vertical movement and 
makes the system more sensitive to a 
horizontal movement. By putting a 
further two beams in the athwartships 
direction, the sideways velocity of the 
vessel can also be measured. Adding 
these two velocities vectorially gjives the 
actual speed and direction of the vessel 
over the ground. 

If two transducer arrays are fitted 
(see diagram) all the components of 
the ships’s motion can be measured and 
displayed. The technique is extremely 
accurate (better than 1 per cent) and is 
very sensitive to movement, being 
capable of measuring velocities less 
than 0.1 of a knot and giving an indica¬ 
tion of movement down to 0.01 of a 
knot. An equipment using this tech¬ 
nique has been developed by the Mar- 
quardt Corporation of America. On the 
display with which the pilot is pro¬ 
vided, a centre digital display shews 
the fore and aft velocity of the vessel 
and the two displays on the top and 
bottom of the unit give the sideways 
velocities of the vessel at the bows and 

Arrangement of beams used in 
the Marquardt doppler system. 

stem. This is achieved by having two 
sets of trandsucers providing two sets 
of four beams of the type described 
above. 

The sonar doppler equipment pro¬ 
vides a measure of the ship’s velocity 
over the ground on board the vessel, 
immediately available to the pilot 
at any time. However, it has 
one serious disadvantage in that it is 
expensive and has to be fitted on every 
vessel above a certain size. 

Another approach to the problem is 
to use a velocity measuring device 
mounted on the jetty and reporting 
the ship’s speed to the pilot by radio. 
Such a device, known as SAMI, has 
been developed by Marconi Marine in 
conjunction with the Royal Radar 
Establishment, Malvern, and the Esso 
Petroleum Company. This uses the 
doppler shift in a radar beam reflected 
from the vessel and it has been made 
possible by the use of gunn diodes 
which provide a stable radar frequency 
source. 

In this system, a device is mounted 
on the jetty, and is steered manually 
to follow the vessel as it comes up the 
approach Channel. The readout is pro¬ 
vided on a separate unit and the berth¬ 
ing master on the jetty relays the ship’s 
velocity, ias measured by the radar, to 
the pilot by VHF radio. 

When the vessel has been manoeuvred 
to a position parallel to the berth and 
is stationary relative to the berth, two 
radar doppler units come into use, both 
of them mounted so that their beams 
are at 90 degrees to the jetty. These 
two units then measure independently 
the velocity of the bow and stem 
sections of the vessel as it is pushed 
into the berth by tugs. This part of the 
operation is probably the most crucial 
and this is the time when serious 
damage is most likely to occur. 

The difficulty is that the ship is now 
travelling at a very low velocity side¬ 
ways, and this velocity is very difficult 
to judge. In particular it is very difficult 
to determine whether the bows are 
moving faster or slower than the stem, 
in other words to judge whether the 
vessel is swinging. A swing of this kind 
can easily be caused by a strong wind 
and can be very dangerous. While the 
stem may be wiithin a safe impact 
speed the bows may start to exceed 
this speed and at this stage there is 
very little time to take corrective 
afetion. 

An immediate indication of the 
development of a swing is therefore 
essential. The SAMI equipment 'is cap¬ 
able of measuring speeds with an 
accuracy of better than 3 per cent 
down to velocities slower than 5 feet 
per minute. 

It can discriminate to an accuracy 
better than 1 foot per minute. This 
means that using the dual RF head 
system a swing oan be immediately 
detected and the pilot warned to take 
corrective action. The equipment’s 
range is limited to about two miles but 
this is generally quite adequate for 
most harbours. (‘Electronics Weekly,” 
Sep. 24, 1969.) G 
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Here are the famous names in 

Qra§maMM[i[Km52aro®ra 
together with the standard of service to match 
A SELECTION FROM THE OUTSTANDING RANGE OF INSTRUMENTS AVAILABLE FROM JACOBY MITCHELL: 

ADVANCE 

(Above) Advance OS25 Oscilloscope has ver¬ 
tical amplifier bandwidth from DC to 5 
MHz with a max. sensitivity of 100 mV/cm 
on each channel. Time base gives sweep 
speeds from 1 sec/cm to 0.5 juS/cm using 
switched and fine controls. Bright clear dis¬ 
play on 5" helical PDA tube. 

□ Tick for further details. 

(Above) Advance TC9 Timer Counter is a 
6-digit instrument capable of measuring fre¬ 
quencies up to 32 MHz with 0.1 Hz resolu¬ 
tion. Freq. Measurement: 2 Hz to 32 MHz. 
Time Measurement: 1 mS to 10 S in decade 
steps. Sensitivity: 3 position attenuator 
providing 10 mV, 100 mV, and 1 V RMS. 

□ Tick for further details. 

(Above) Advance TC11 & TC12 Timer Counters 
are designed to measure frequencies up to 
15 MHz. TC11 has 4-digit display with 1 Hz 
resolution. TC12 has 5-digit display with 0.1 
Hz resolution. Freq. Measurement: 2 Hz to 
15 MHz. Time Measurements: TC11 10 mS to 
1 S, TC12 10 yuS to 10 S. Sensitivity: 10 mV, 
100 mV and 1 V RMS. 

□ Tick for further details. 

(Above) Advance PM Series Stabilised Modu¬ 

lar Power Supplies are designed in modular 

form to be used as integral parts of other 

equipment, either singly or in multiples. 

Voltage Range 0-50 volts. Current capability 

500 mA to 10 A. Fully transistorised, with 

silicon semi-conductors which permit opera¬ 

tion up to +60°C. 
□ Tick for further details. 

(Above) Jayem JM-01 Micromegmet is designed 
for the rapid and accurate testing of insula¬ 
tion resistance such as motors, generators, 
power-lines, etc., and for voltage detection 
and continuity checks. Rated voltage is 500 
V and measuring range is 0.01-100 Megohms. 
Fully transistorised with 1 transistor and 4 
diodes. Only 6" x 3l/s" x 1 in soft leather 
carrying case with 1 pr. of test leads. 

□ Tick for further details. 

JAYEM 
KOVO 
(Right) Kovo Megmet 
is a portable insula¬ 
tion tester for measur¬ 
ing insulation resist¬ 
ance of DC and AC 
mains, machines and 
appliances. The gen¬ 
erator is driven by 2 
sets of gears, the 
tooth wheels being of 
bronze and the pinions of steel. Models 
Available: Megmet 500 500 V, Resistance: 
50 Kohms to 50 Megs; Megmet 1000 1000 V, 
Resistance: 100 Kohms to 100 Megs. 

□ Tick for further details. 

(Above) Jayem S100 Tr Multitester provides 
AC and DC measurements, also resistance, 
capacity and level. Also measures the more 
important parameters of transistors, both 
NPN and PNP types. DC 100,000 o.p.v. A 3" 
anti-parallax scale and sensitive 7.5 M 
meter. Shockproof suspension and full over¬ 
load protection. 

□ Tick for further details. 

Tear this advertisement out and mail 

Jacoby, Mitchell & Co. Pty. Ltd. 
Please send me details on instruments of which 
I have ticked applicable squares. 

NAME..... 

ADDRESS.J... 

jacoby, mitchell & co. ply. ltd. 
469-475 Kent Street, Sydney. 26-2651 

MELBOURNE ADELAIDE BRISBANE PERTH LAUNCESTON 

30-2491/2 53-6117 2-6467 28-1102 2-5322 
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MICROWAVE ENERGY USED 

FOR DRYING TIMBER 

Microwave drying kilns for seasoning timber are being 
marketed in the U.S.A. by Varian Company. 

Microwave energy has the unique 
ability to penetrate dielectric mate¬ 
rials like wood. It reaches every in¬ 
crement simultaneously, and can, 
therefore, heat the material uniformly 
throughout its mass. Microwave heat¬ 
ing does not depend upon conduction. 

Air drying of wood depends on eva¬ 
poration of moisture at or near the 
surface of the wood. This means that 
the moisture content is always higher 
in the centre and continued evapora¬ 
tion cannot proceed at a rate faster 
than water will diffuse outward. In or¬ 
der to increase this diffusion rate, 
woods are often heated in a dry kiln, 
but always slowly enough that 
the evaporation does not exceed the 
diffusion of water, so that the surface 
does not overdry and cause stresses 
which at the least cause warping and 
in more serious cases result in checking 
or splitting. 

Another factor limiting the rate at 
which centre moisture can be heated is 
the wood’s natural ifisulating proper¬ 
ties which impede the flow of heat into 
the centre where it is most needed. 

Drying with microwaves is carried 
out in a controlled temperature atmos¬ 
phere so that the surface of the wood 
actually remains cooler than the in¬ 
terior, due to heat losses by convec¬ 
tion and radiation. With the centre of 
the wood being the hottest part, mois¬ 
ture is driven out rather than being 
drawn out. The surface is kept moist 
and cooler than the interior in order 
to hold warpage, cracking and checking 
to a minimum. 

The most obvious effect of the use 
of microwaves in the process of wood 
drying is the very significant reduction 
in the time required to reduce the 
moisture level in wood. Practical sche¬ 
dules for microwave drying reduce the 
time from months to days or from 
days to hours. In many cases the 
practical schedule is sufficiently short 
so that a continuous conveyorised pro¬ 
cess becomes practical. This can elim¬ 
inate most labour associated with 
stacking and sticking. 

Microwave heating can be used at 
the most optimum part of the drying 
cycle. In some applications it is most 
desirable to use microwave heating at 
the beginning of the drying cycle. In 
other applications it may be most de¬ 
sirable to use microwave heating for 
the entire drying cycle. Many appli¬ 
cations find microwave heating most 
effective at the end of the drying cycle 
to complete the finish drying. 

An example of the use of micro- 
wave drying is at the Tanoak Indus¬ 
tries, Inc. facility at Harbor, Oregon, 
U.S.A., where newly felled tanoak logs 
are brought into the plant and cut 
and shaped into billets for baseball 
bats. These billets are immediately 
placed in a microwave drying cavity 
and reduced from nearly 100 per cent 
moisture content, figured on dry 
weight, to approximately 40 per cent 

in only four hours. They are then 
brought to the desired final moisture 
content in a small, hot air kiln in 
three to four days. 

Microwave drying schedules will 
vary according to the wood species. 
However, in general a very attractive 
drying schedule can be developed for 
almost any species. 

For some years, the need for a form 
of alphabet suitable for scanning by 
computers, yet easily legible to man, 
has been apparent. Illustrated below is 
the form of such an alphabet designed 
at Britain’s National Physical 
Laboratory. 

Every engineer who has designed and 
built any kind of data processing 
machine has been faced with deciding 
what form data to and from the 
machine will take. 

Many systems have been tried. Most 
have been coded systems, others have 
been plain language systems using 
various bastardised Roman alphabets. 
The most common of these alphabetical 
systems is the OCR system used by 
organisations such as banks to identify 
cheques. 

From the graphic designer’s or typo¬ 
grapher’s point of view all of these 
systems have one common fault, that 
is, lack of legibility. To the layman the 
coded system means nothing and the 
alphabetical systems are so badly pro¬ 
portioned that rapid reading is impos¬ 
sible. It would seem that design 
engineers have either ignored this prob¬ 
lem or have given up hope of finding a 
type that is pleasing and legible to man 
and at the same time suited to scanning 
by computers. 

Having been made aware of this 
problem the London School of Printing 
asked Dr Chris Evans, an experimental 

Cost is the most important limitation 
to the use of microwave for drying. 
Cost must be balanced against pos¬ 
sible savings in process time, process 
labour, product yield, improved deli¬ 
very, and other related factors. 

In some cases, because of the unique 
characteristic of microwave energy 
which generates heat uniformly 
throughout the material, it may be 
the only solution to a serious produc¬ 
tion problem. (“Varian Spectrum,” Sep¬ 
tember, 1969.) n 

psychologist at the National Physical 
Laboratory, Teddington, to take into his 
department an art student, to see if 
someone with an art training could 
apply his art to scientific problems and 
in particular to the design of an 
ascetically pleasing alphabet suitable 
for machine use. 

The student chosen was Timothy 
Epps and the result of his work is the 
Epps alphabet complete with figures, 
ligatures and an ampersand. All letters 
are of a single weight made of vertical 
and horizontal strokes built on a 5 x 5 
grid system. Very little practice is 
needed before man can rapidly read 
this alphabet, and because it is based 
on a square, little effort is needed to 
hand-write in this style. Ideally suited 
for machine scanning it remains to be 
seen if all symbols ever used can be 
reduced to this simple formula. If they 
can, this type could well become a 
world standard for machine and man. 

If this alphabet does become a world 
standard, no doubt purists will mourn 
the passing of the Roman alphabet as 
we know it. However, these purists 
should remember that other purists 
four hundred years ago mourned the 
passing of the handwritten manuscript 
when a new form of communication 
called letterpress printing was intro¬ 
duced to the world. (“Planar,” June/ 
July, 1969. Published by Fairchild 
Australia Pty. Ltd.) B 
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A NEW LOOK FOR THE PRINTED WORD 
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'PJESPITE the initial reservations felt by 
^ many people, particularly with refer¬ 
ence to servicing, the printed circuit is 
now firmly established in most types of 
electronic equipment, ranging from the 
incredibly cheap pocket radios that have 
flooded the country in recent years, to 
some of the most sophisticated profes¬ 
sional equipment available. Its origins lie 
in weaponry — a heritage unfortunately 
common to many good “electronic” ideas, 
but printed circuitry is, and indeed has 
been for some time, an attractive system 
for the amateur who constructs his own 
equipment, for it solves the mechanical 
problems of component mounting and 
eliminates the chores of wiring — as well 
as facilitating a neat and workmanlike job. 
For the amateur who has so far shied 
away from etching his own boards, a new 
system is now available, which is both 
economical and easy to use, yet with care, 
is capable of excellent results. Known as 
Cir-kit, the system utilises bakelite boards, 
similar to those used commercially, in con¬ 
junction with self-adhesive copper strip. 
This is l/16in or l/8in wide — easily cut 
with scissors or a model knife — and 
attaches to the boards rather like a piece 
of Sellotape. The adhesive is very efficient, 
although the bond is not quite as good as 
that on pre-laminated boards — which 
means that care is needed when soldering 
not to overheat the copper. However, any¬ 
one who is competent to solder a 
transistor or capacitor without causing 
damage should have no trouble, and the 
adhesive improves with aging, so that 
long-term stability is satisfactory. Layouts 
can normally be planned using the 
theoretical circuit diagram as a guide, and 
boards may be pre-punched or drilled 
according to requirements. With the pre¬ 
punched board, the strip can either be 
laid over the holes, and then punched 
through with a small drill or a watch¬ 
maker’s screwdriver, or it can be laid 
alongside the holes and component leads 
are inserted through the board, folded 
over and soldered (see photo). The former 
method permits a more compact layout. 

A few tips on planning layouts. Always 
be sure that the component spaces you 
allocate are adequate — it is preferable 
to purchase the bits before embarking on 
this task, although capacitors are avail¬ 
able in literally dozens of shapes for 
board mounting and resistors are more or 
less of standard size, dependent on ratings. 
Avoid siting adjacently on to your layout 
components which are in different stages 
—as this can lead to instability. If 
instability does occur, of course, Cir-kit 
does permit alterations to be made, 
although it is as well to investigate the 
problem before redesigning sections of the 
board for it may not prove necessary. 

The excellence of the system, however, 
lies in its versatility, for it enables the 
home constructor to produce a wiring 
board on a one-off basis for most of the 
circuits described in this and other 
journals, and while it will no doubt en¬ 
courage many to “try their hand,” it will 
also enable many who already build their 
own equipment to achieve neater, more 
reliable results with a minimum of fuss. 

AVAILABLE ALL LEADING 
RADIO HOUSES. 

INSTANT CIRCUITS 
A new method of making component boards 

using self-adhesive copper strip. 

TWIN-TWENTY PRE - AMPLIFIER 'CIR - KIT'LAYOUT 

(SOLE AGENT) 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 

Seismic exploration vessel 
The first all-Australian seismic exploration vessel, the M.V. 

Western Endeavour, was launched at Maryborough, Queensland, 
recently. Designed and built in Australia, it is one of the most 
modern ocean exploration ships in the world, and is believed 
to be the first commercial vessel specifically designed to be 
guided by inertial navigation. The owner, Western Sea Services 
Pty. Ltd., is an Australian subsidiary of the Western Geophysical 
Division of Litton Industries, which operates a fleet of vessels 
for the seismic exploration of oil and gas throughout the world. 

Western Endeavour’s inertial navigation system is similar to 
those which Litton is providing for several commercial jet air¬ 
liners. The system measures the forces of acceleration in all 
directions and translates them into electrical impulses which are 
fed into a computer. These impulses are an exact record of 
every movement of the ship, and the computer can translate 
them into exact positions. To provide another reference, sonar- 
Doppler position-finding equipment is carried. This technique 
measures the shift in frequency of sound pulses reflected from 
the seabed and translates these into distance and direction 
travelled. As a further check, the computer will determine die 
ship’s position by reference to one of four orbiting navigational 
satellites. 

The ship will use an “Aquapulse” sound source system to 
emit sonic waves at a depth of 40 feet below the surface. Every 
eight seconds, pulses are transmitted into the earth beneath the 
sea, are reflected from rock strata as deep as 30,000 feet, and 
received by the ship’s 8000-feet hydrophone cable. Instruments 
in the shipboard laboratory sort out, measure, and record on 
computer tape all of the information from the sea bottom. At 
the same time, readings of all the navigation instruments are 
automatically recorded every two seconds. At the end of a 
survey, all the tapes will be fed into a computer centre to build 
up a clear pioture of the rock layers making up the Australian 
continental shelf. 

French exhibitions 
The 13th International Exhibition of Electronic Components 

will be held from April 3 to 8, 1970, at the Porte de Versailles, 
Paris, France. Organised under the patronage of the Federation 
Nationale des Industries Electroniques, the exhibition will include 
more than 50 per cent foreign exhibitors. There will be no 
display of measuring equipment at this exhibition, as these will 
be the subject of a later exhibition—“MESUCORA”—to be held 
from May 27 to June 24, 1970. 

An international conference on advanced microelectronics 
will be held in Paris from 6 to 10 April, 1970 in connection 
with the components exhibition. The purpose of the conference 
is to bring together the users of integrated circuits and those 
specialising in their design and manufacture. Papers to be 
presented are grouped under four broad headings: circuits; 
advanced technologies; advanced microelectronics in complex 

I systems; computer assisted design. Full details of the exhibition 
and conference may be obtained from the Societe pour la 
Diffusion des Sciences et des Arts, 16 Rue de Presles, Paris 15e, 
France. 

Isotope separator 
This isotope separator has been designed to give a 
performance equivalent to that of machines many 
times its size and cost. It is a compact laboratory 
facility for the separation of isotopic material of very 
high purity. The machine uses a powerful 40cm- 
radius homogeneous field deflection magnet to impart 
a curved trajectory to electrically charged particles 
emitted from an ion source. Particles of different 
masses follow different paths, and by a suitable system 

of collectors can be accumulated at rates of mUligrams 
per hour. (Lintott Engineering, Foundry Lane, 

Horsham, Sussex, England.) 

Bio-telemetry course 
Dr R. Stuart Mackay has been invited by the Australian 

National University and the University of New England to 
present an intensive course on bio-medical telemetering appli¬ 
cations and techniques. It will be held at the Australian 
Academy of Science, Canberra, from February 2 to 5, 1970. 
The purpose of the course is to present to scientists, physicians 
and engineers information on the possibilities and limitations 
of bio-telemetry methods, and to give biologists sufficient back¬ 
ground in electronics to enable them to select the most ap¬ 
propriate equipment for their needs and to recognise proper 
performance. 

The course is based on six previous presentations by 
Dr Mackay in the U.S.A. and London; it is scheduled for 
New York later in the year. Dr Mackay is an adviser to 
Government and industry, and is the recipient of a number 
of awards. His research interests have yielded over 150 publica¬ 
tions. 

Live demonstrations and applications of equipment will be 
on display throughout the program. Experts will be in at¬ 
tendance to answer questions about methods and construction. 
There will be a laboratory session during which each participant 
will be given a set of components with which to construct 
a simple physiological monitoring transmitter for use with any 
receiver. If necessary, laboratory sessions will also be arranged 
for groups of participants in the evenings. Informal discussion 
periods will permit close consultation between participants and 
staff. (Department of Adult Education, Australian National 
University, P.O. Box 4, Canberra, A.C.T. 2600.) 

Modular RF amplifier 
EMI Electronics Canada has developed a modular solid- 

state 100W RF amplifier. Designed to cover the frequency 
range from 2 to 32MHz, it is a broadband linear amplifier 
which can be used singly or combined in parallel for higher 
power outputs. The unit is compatible with transmitters used 
in manpack radio systems as well as those used in mobile, 
airborne and fixed ground stations. 

The complete amplifier is contained in a 12in x 2£in x 2in 
module weighing only 2ilb. Sockets for power and for RF 
input and output are on the front panel. The rear panel 
is used to dissipate heat by various methods: water or air 
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GE PROGRAMMABLE 
unijunction 
transistors (PUT) 
add flexibility to your 
UJT applications. 

Equivalent Circuit 
using PUT 

’ • •• 
;V’.v 

PUT replacing UJT 

General Electric now offers a 
complete choice of state-of-the- 
art negative resistance threshold 
devices with the flexible 
programmable D13T UJT. 

D13T permits you to program n, 
Rbbi Ip, and lv . . . and very 
simply. 

By replacing the standard UJT 
with the D13T plus resistors Ri 
and Ra both circuits (fig. 1b & 2b) 
have a diode connected to a 
voltage divider. When this diode 
becomes forward biased in the 
UJT, Ri becomes strongly 
modulated to a lower resistance 
value. This generates a negative 
resistance characteristic between 
the emitter E and base one, Bt. 
For the D13T, resistors Ri and Ra 
control the voltage at which the 
diode (anode to gate) becomes 
forward biased. After the diode 
conducts, the regeneration 
inherent In a PNPN device causes 
the D13T to switch on. This 
generates a negative resistance 
characteristic from anode to 
cathode simulating the 
modulation of Ri for a 
conventional UJT (fig. 2b). 

Resistors RBa and Rbi (fig. la and 
2c) are generally unnecessary 
when the D13T replaces a 
conventional UJT. Resistor Rbi Is 
often used to bypass the interbase 
current of the UJT which would 
otherwise trigger the SCR. Since 
Ri in the case of the D13T can be 
returned directly to ground there 
is not current to bypass at the SCR 
gate. Resistor Rb2 is used for 
temperature compensation and 
for limiting the dissipation ip the 
UJT during capacitor discharge. 
Since R* is not modulated, RB* 
can be absorbed into it. 

Applications of the programmable 
D13T include SCR triggers, pulse 
and timing circuits, oscillators, 
sensing circuits, and sweep 
circuits. 

D5K has characteristics like those 
of standard silicon planar 
passivated UJT except that the 
currents and voltages applied to 
it are of opposite polarity. The 
choice of this polarity enables the 

use of standard NPN planar 
passivated transistor processing 
techniques. This results in a 
unijunction having superior 
stability and better uniformity than 
any model previously available. 
The device also features a much 
tighter distribution of intrinsic- 
standoff ratio. 
Completing GE's full-line 
availability are the UJT 2N489-494 
(proved reliability, MIL spec 
version), 2N1671, and UJT 
2N2646-47 (hermetic sealed 
device). These devices provide 
top performance for trigger, timer, 
oscillator, phase control, and 
variable threshold. 

Australian General Electric 
Pty. Ltd. 
Dept 40-20 QQ 
103 York Street 
Sydney, N.S.W. 2000 
Telephone 29 8711; 
or 552 Lonsdale Street 
Melbourne, Victoria 3000 
Telephone 67 8221 
or 453 Ann Street 
Brisbane, Queensland 4000 
Telephone 21 5207 

GENERAL ELECTRIC 
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Fibre-optics for image orthicon 

At the English Electric Valve Company's works in 
England an argon-arc welder is used to fit a fibre- 
optic window to an image orthicon television camera 
tube. The use of a fibre-optic window instead of 
an ordinary glass faceplate allows direct coupling 
to a previous stage without the loss of light associated 
with a lens coupling system. A finished tube lies 
to the right of the welder. (English Electric Valve 

Co. Ltd., Chelmsford, Essex, England.) 
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cooling can be used for large systems, and panel or plate 
mountmg for smaller systems. The power requirement is 24V 
DC at 11A per unit. 

Radar landing system 
A high-precision radar system for future giant aircraft 

is under development at Lockheed-Georgia Co., Marietta, Ga., 
U.S.A. The Self-contained All-weather Landing and Taxiing 
(SALT) system will enable surveillance of landing area traffic 
and aid in collision avoidance. It needs only two simple radar 
comer reflectors on the ground at each end of a runway 
to bring an aircraft to safe landing under all weather 
conditions. The entire active system is carried on board the 
aircraft, and requires no communication with the field or signals 
from ground-based equipment to operate. 

Completely compatible with present instrument landing 
systems (ILS) in general use in aviation, the first application 

of SALT will be geared to obtaining pilot confidence in the 
system. According to Lockheed, it could ultimately serve as the 
primary landing system for all aircraft. 

Goldstein memorial award 
The Institution of Engineering Science, Sydney, will present 

annually the M. E. Goldstein Memorial Gold Medal Award to 
perpetuate the memory of the Institution’s late honorary secret 
tary. The prize is offered for papers which contribute to the 
furthering of knowledge of engineering science subjects. It is 
open to members and non-members, and can cover any aspect 
of engineering science. Judges, appointed by the council, will 
determine on the basis of scholarship, originality, presentation 
and value to engineering science, the paper most deserving of 
publication. 

Two copies of the paper must be provided. Entries must 
be accompanied by photographs and diagrams. The following 
details must be forwarded on a separate sheet of paper: author’s 
name; title of paper; present occupation giving name and 
address of employer (if any). Any paper submitted may become 
the property of the Institution, and the Institution may publish 
it as submitted or in a condensed form. Each entry must be 
an individual effort and not a company or sponsored article. 
Any company material used should be sanctioned for use by 
the entrant’s employer. 

Entries must reach the Secretary, Institution of Engineering 
Science, P.O. Box 14, Pymble, 2073, by March 30? 1970. 
Results will be announced at the next annual general meeting. 

Prison communications 
Telephone systems designed to provide faster and more 

efficient communication between prison officers have been in¬ 
stalled at the Goulburn Training Centre and at the Bathurst 
and Parramatta Gaols. The largest system is at the Parramatta 
Gaol, where 41 extensions link the prison office staff with the 
guard posts and the towers in the gaol. The central control, 
or annunciator panel, of each system is located in the main 
gatehouse of the prison. 

The system, designed and manufactured by Plessey Com¬ 
munication Systems Pty. Ltd., is operated from a desk-type 
console that has numbered lamps for each extension. Officers 
in any part of the prison can be reached by touch-dialling 
facilities on the console. Officers in any section of the prison 
can contact control immediately by a simple procedure which 
causes a light to show on the console’s panel. 

The connecting wires are buried and protected by steel 
pipes throughout each gaol. If an attempt is made to sabotage 
the system or damage any of the telephones, a warning li^ht 
on the console pinpoints the area affected, and the phones 
of the superintendent and deputy superintendent ring continu¬ 
ously until answered. The telephones in the gatehouse, the super¬ 
intendent’s quarters and deputy superintendent’s office are on an 
“open line system” which provides simultaneous and direct 
connection to all guard towers in an emergency. 

iiiiiiiiiiiiiimiiiiiiiMiiiiiiiiiiiimiiiiiiiiiMiiiiiiiiiiummiiimiiiiiiiiimimijiiiiimiiiiiimiiiiiiiimMi! 

Vehicle tracking and control system 
A vehicle tracking and control system, 

developed by the Marconi research labora¬ 
tories provides a complete and con¬ 
tinuously updated picture of the positions 

of all vehicles in a fleet. It is applicable 
to bus companiesj to police, fire 
and ambulance services, and to other 
large vehicle fleets. The system locates and 
identifies every vehicle throughout a net¬ 
work, presents this information in a simple 
form, and detects any variations from 
schedule or route. This is done automati¬ 
cally without any driver involvement. The 
system also provides voice com¬ 
munication between the driver and 
the control centre. 

A passive beacon method is used to 
locate the vehicles. The beacons, rect¬ 
angular metal plates with strips of reflec¬ 
tive material, are mounted on lamp-posts 
or bus stops at regular intervals along the 
route. Each beacon has a different code 
determined by the sequence of wide and 
narrow reflective strips. A device fitted to 
each vehicle emits a pencil of light which 
vertically scans the beacon. The light re¬ 
flected back to a detector identifies the 
beacon. This information is stored in a 
register until superseded by that of the 
next beacon. 

The vehicle is fitted with a two-way 
radio with a separate telemetry channel 
and, in response to interrogation 
by central control, transmits the identity 
of the last beacon passed. This data is 
processed at the control centre by a 

Myriad II computer and displayed on the 
screen of a cathode ray tube. 

The display can be in one of two basic 
formats. In one, the route is represented 
as a pair of straight lines, one for each 
direction, with prominent features identi¬ 
fied. In the case of bus control, these 
features might be fare stages or bus stops. 
Each vehicle is then continuously 
represented by a symbol at its current 
position on the route. The second method 
of display allows all the vehicles in a 
particular area, e.g. a city centre, to be 
shown on a map drawn electronically on 
the screen. 

The computer can be programmed to 
provide a number of other facilities. It 
can compare the true and scheduled loca¬ 
tions for all vehicles and, should these 
vary by more than a predetermined 
amount, superimpose a message contain¬ 
ing all relevant details on the controller’s 
display, The computer may additionally 
generate a log of f‘out of schedule” run¬ 
ning, and also log the mileage covered 
by each vehicle. A “record and play¬ 
back” facility can also be incorporated. 

The mobile radio used to transmit the 
telemetry data can easily be switched to 
a speech channel to give voice communi¬ 
cation between control and the driver. 
The controller can pass fresh instructions 
to the driver, or the driver can 
contact control in the event of an emerg¬ 
ency. (The Marconi Company, Marconi 
House, Chelmsford, Essex, England.) 

IC pacemaker 

An integrated circuit cardiac pacemaker, 
developed by Telectronics Pty. Ltd., of 
Sydney, is believed to be the first based 
on IC technology. The IC was specially 
designed for Telectronics by the micro- 
circuit facility of A.W.A. supported by 
the Department of Supply. It replaces 12 
components used in a conventional circuit 
and is mounted in a TO-5 low-profile 
package. Compared with earlier models, 
the new design is 30 per cent smaller and 
is at least ten times as reliable. It is 
powered by five inbuilt mercury cells 
with an estimated life of 4 to 6 years. 

The IC is tested to military standards 
including 65 hours at 70 deg. C, severe 
thermal and mechanical shock, and 
35,OOOG centrifugal forces. The com¬ 
pleted pacemaker is immersed in a saline 
bath for 720 hours at 37 deg. C. The 
stimulating pulse of the pacemaker is of 
6.5V amplitude and 0.5mS duration at a 
repetition rate of 70 pulses per minute. 
(Telectronics Pty. Ltd., 29 Gibbes Street, 
Chats wood, 2067.) 
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The 
pocket priced 
sound maker 

monarch 
The Monarch SA-400 is a deluxe integrated solid 

state stereo amplifier with luxurious walnut veneer 
cover. Flexible and compact, it has an 

ample power output of 10 Watts 
continuous per channel to 

the speakers. Includes 
Phono (both magnetic and 

ceramic), Tuner and 
Auxiliary Input, Tape-In and 

Tape-Out for tape record¬ 
ing, playback or monitoring. The Monarch SA500/W amplifier — a deluxe solid state 

unit. Versatile and compact, it 
provides an 

ample output of 34 watts 

continuous power, to the 
speakers. Includes Phono, 

Tuner and Auxiliary Input 
and Tape-Out for tape 
recording. Smoothly styled in 
a handsome walnut veneer 
cover. Careful selection of 
high-quality components 
in these amplifiers ensures 

Monarch tradition of fine quality. 

MONARCH 500/W $129 MONARCH S.A.400 $105 
FACILITIES R.R.P. FACILITIES R.R.P. 
Front Panel: Selector—Aux; Tuner; Phono; Mono-Stereo Front Panel: Selector—Aux; Tuner; X’tal; Phono • Volume 
Volume • Bass • Treble • Loudness • High Filter • Low • Balance • Treble • Bass • Loudness • Mode-Stereo • Mono 
Filter • Power • Phone Jack • Tape Monitor • Power • Phone Jack • High Filter 
Rear Panel: Input—Mag; Ceramic; Tuner; Tape; Tape Rear Panel: Input—Mag; X'tal; Tuner; Aux; Tape-Input; Tape- 
Output • Speaker Terminals • AC Output • AC Fuse • Speaker Output • Speaker Terminal • AC Output • AC Fuse • Speaker 
Fuse Fuses. 
SPECIFICATIONS 
Output Power: 42 Watts Total Music Power (IHF) into 8 SPECIFICATIONS 
ohms • 17} Watts RMS each channel into 8 ohms. Output Power: 28 Watts Total Music Power (IHF) into 8 
Harmonic Distortion-. Less than .9% ohms • 10 Watts RMS each channel into 8 ohms. 
Frequency Response: 20-20,000 Hz + 1 DB Harmonic Distortion: Less than 1% 
Channel Separation: Over 50 DB Frequency Response: 30-20,000 Hz 
Hum and Noise: Over 55 DB Channel Separation: Over 50 DB 
Loudness: 50 Hz + 10 DB; 10,000 H'z + 4 DB Hum and Noise: Over 60 DB 
Tone Controls: Bass 50 Hz + 10 DB; —12 DB; Loudness: 50 Hz + 10 DB; 10,000 Hz + 4 DB 
Treble 10,000 Hz + 10 DB -12 DB Tone Control: Bass 50 Hz + 12 DB -12 DB; Treble 10 000 
Low Filter: 50 Hz —10 DB Hz + 12 DB -12 DB 
High Filter: 10,000 H'z -10 DB Scratch Filter: 10,000 Hz — 10 DB 
Input Sensitivity: Mag. 3MV at IKHZ. Tuner 150MV at IKHZ. Input Sensitivity: Mag 3MV at IKHZ. Tuner 150MV at IKHZ. 
X'tal 150MV at IKHZ. Aux. 150MV at IKHZ. Aux 150MV at IKHZ. X'tal 150MV at IKHZ 
Power Supply: 240 Volt A.C. Power Supply: 240 Volt A.C. 
Dimensions: D — 10", W — 14?', H — 5". Dimensions: D — 9}", H — 3i", W — 13}". 

W. C. Wedderspoon 
193 CLARENCE STREET SYDNEY 29-6681 

AVAILABLE FROM ALL HI-FI SPECIALISTS IN ALL STATES 
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Environmental laboratory 
Standard Telephones and Cables Pty. 

Ltd. is setting up an environmental labora¬ 
tory at its Liverpool plant with highly 
skilled staff and advanced testing equip¬ 
ment to prove the efficiency of semicon¬ 
ductor devices to exacting Defence stan¬ 
dards. A company spokesman said that no 
Australian company has yet manufactur¬ 
ed semiconductors that were type-approved 
to Military Standard 195-OOE, and that 
consequently most of the components 
were imported. He said that to be able 
to manufacture them from local resources 
and to prove them to type-approval stan¬ 
dard would be a significant achievement. 

The laboratory, scheduled to undertake 
the first practical tests early this year, will 
have a range of equipment to embrace 
every test needed for the supply of type- 
approved semiconductors. The devices will 
be subjected to centrifugal and vibra¬ 
tion tests, climatic, moisture and tem¬ 
perature cycling, shock and leakage, and 
also given tests under salt spray. The sys¬ 
tem is intended to reveal any possible 
defect, any potential point of breakdown, 
before final production proceeds. 

Intruder detector 
A new range of burglar and intruder 

detection devices using microwave trans¬ 
missions, introduced in the U.K. by Shor- 
rock Security Systems Ltd. (a subsidiary 
of Hawker Siddeley Dynamics) can de¬ 
tect intruders at distances up to 50 yards, 
by Doppler effect principles. The system 
uses a Gunn diode to produce the micro- 
waves and is powered by a 6V torch 
battery. The apparatus can be linked to 

the police by telephone or to other alarm 
or bell equipment. It is claimed to signi¬ 
ficantly cut the cost of security services 
and at the same time give greater relia¬ 
bility, ease of installation and a tamper¬ 
proof nature as compared with earlier sys¬ 
tems. 

The device can be programmed to dif¬ 
ferentiate between a human intruder and 
accidental happenings such as falling pack¬ 

ing cases or blowing about of leaves or 
paper and so prevent false alarms. Jam¬ 
ming devices only cause the equipment to 
give an alarm, and the system cannot 
be fooled by the wearing of special cloth¬ 
ing. Other new products from Shorrock’s 

include a protection unit to give an alarm 
when glass is broken, and a device which 
can detect the sound of brickwork being 
drilled or hammered and then trigger an 
alarm. (Hawker Siddeley Dynamics, 
Manor Road, Hatfield, Herts., England.) 

Space heat simulator 
A programmed heat flux simulator in a 

thermal vacuum test chamber is providing 
scientists at Lockheed Missiles and Space 
Co. with data for the design of future 
space vehicles. The facility simulates the 
radiant heat transfer from the sun, earth 
and albedo (the reflected energy from the 
earth). The simulator contains an array 
of 1500W quartz lamps, backed by gold- 
plated reflectors, spaced and supported to 
provide the required thermal distribution 
and maximum flexibility for space vehicles 
under test. The simulator is divided into 
76 zones each of which has a capacity of 
15KW. The voltage to each zone is com¬ 
puter programmed, and controlled by a 
motorised variable transformer. 

Automatic testing 
A Culton 167 automatic component 

bridge has enabled Lucas Gas Turbines 
Ltd. to double the rate at which accept¬ 
ance tests can be carried out on thin 
film circuits the company are developing 
for jet engine control circuits. The de¬ 
velopment modules will be used to measure 
jet pipe temperatures and turbine speeds 
— new applications for thin film circuits. 

To carry out the tests, a module (about 
the size of a stamp) is placed under a 
microscope fitted with pivoted connecting 
probes. These are accurately positioned on 
the module to connect the circuit under 
test to the bridge. This instrument auto¬ 
matically completes the resistance meas¬ 
urements in less than two seconds to 

give a digital readout with automatically 
positioned decimal point. Previously, a 
conventional manually-operated bridge 
was used: this entailed up to seven sep¬ 
arate adjustments which had to be re¬ 
peated for each of 20 resistance measure¬ 
ments on each module. In addition to be¬ 
ing faster, the new bridge requires no 
skill on the part of the operator, reduces 
fatigue and virtually eliminates the possi¬ 
bility of error through incorrect opera¬ 
tion. (Racal Electronics Pty. Ltd., 47 
Talavera Road, North Ryde, 2113.) 

Machining Saturn V motor 

Wickman (Aust.) Pty. Ltd. is now 
distributing in Australia the Mil- 
waukee-Matic model 111 5-axis 
machine, photographed in opera¬ 
tion machining a complex titanium 
nozzle for the Minuteman second- 
stage motor of a Saturn V rocket. 
The numerically controlled mach¬ 
ine eliminated six detail welding 
and X-ray operations to reduce the 
fabrication time from 425 hours to 
180 hours. (Wickman (Aust.) Pty. 

Ltd., 153 Victoria Parade, Col- 
lingwood, 3066). 

Radiological exhibits 
Watson Victor Ltd., introduced two 

locally manufactured pieces of radiological 
equipment at the recent international 
radiological congress in Tokyo. The items 
are a floating top horizontal Bucky Table 
(for the examination of the most critically 
ill or injured patients in X-ray clinics) 
and a push-button controlled spot film 
screening device (for visual internal X- 
ray examination with provision for accur¬ 
ate spot film radiography of selected 
areas). This is said to be the first time 
that an Australian company has exhibited 
locally manufactured radiological equip¬ 
ment at an overseas exhibition. (Watson 
Victor Ltd., P.O. Box 100, North Ryde, 
2113). 
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Plotting Queensland's roads 
The Queensland De¬ 

partment of Main 
Roads has installed a 
Gerber 622 drafting 
system to operate in 
conjunction with a new 
$700,000 computer 
complex. The system 
will enable the De¬ 
partment to speedily 
perform a variety of 
functions such as 
graph-plotting contours, 
road surveys, cross 
sections, and profiles 
of roads for use in 
construction. The sys¬ 
tem will assist in road 
safety by preparing 
perspective views of 
blind corners and other 
road visibility problems 
as experienced by mot¬ 
orists. The Department 
also hopes to use the 
equipment to prepare 
maps of traffic density 
in various areas to 
allow greater accuracy 
in establishing future 
road needs and con¬ 
struction programs. (Distributors Corpora¬ 
tion Pty. Ltd., 24 Johnston St., Fitzroy, 
3065.) 

The drafting and display table in¬ 
stalled at the Queensland Depart¬ 

ment of Main Roads. 

Titanium in magnets 
A technique to overcome the previous 

difficulties involved in the addition of 
titanium to conventional magnet alloys 
has been developed in the research labora¬ 
tories of International Nickel Ltd., of 
London. The addition increases resistance 
to demagnetisation and also produces a 
good columnar structure with a conse¬ 
quent improvement in magnetic properties. 
The process, called “Magnicol,” employs 
carefully controlled additions of carbon 
and sulphur in correct sequence to the 
molten alloy, as well as specific holding 
times at various stages of melting. Oxide 
and carbide nucleants, which would in¬ 
hibit the columnar grain formation, are 
thus removed. 

Space shuttle craft 
Two leading U.S. aerospace firms have 

teamed to study a re-usable chemically 
fueled vehicle which could fly between 
earth and low-earth orbit. The Boeing Co., 
Seattle, Wash., and Lockheed Missiles and 
Space Co., Sunnyvale, Calif., have an¬ 
nounced they will seek a space agency 
contract to study the space shuttle craft. 
As presently envisioned, the space shuttle 
would consist of a large vehicle to provide 
initial boost and a smaller vehicle to con¬ 
tinue into orbit and perform space mis¬ 
sions. Each vehicle, after completing its 
task, would fly back to an aircraft-like 
landing. 
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“M” SERIES 
AUSTRALIA'S LEADER IN MODERN PRECISION SOLDERING TOOLS 

Tip Shaft Dia: 1/8" Application: Transistor, miniature 
Rating: 19 watts and micro-miniature electronics 
Weight:* 3 ozs. and instrument work. 

3/16" Application: Standard tool for 
23 watts radio and television assembly 
3J ozs. and servicing. 

Tip Shaft Dia: 1/4" Applfcation: Servicing in tele- 
Rating: 27 watts communication centres and 
Weight:* 4 ozs. similar heavier tagging. 

•Weight of tool only, without cord set. 

Tip Shaft Dia: 5/16" 
Rating: 45 watts 
Weight:* 6 ozs. 

Application: General Purpose 
Solder Tool, sheet metal, earthing 
strips and other heavy duty work. 
Tip incorporates unique anti¬ 
seizing ferrule 

M150 

LONG LIFE TOOLS, TESTED AND PROVED IN 
WORLD-WIDE SERVICE. 

Adcola "M" Sories soldering tools are long-life 
precision-made tools, the result of 20 years' 
development to meet the particular needs of 
the Communications and electronics industries 
throughout the world. 
They are standard equipment in all Australian 
Armed Services, Space Tracking establishments 
P.M.S.'s Department; major computer firms- and 
numerous other organisations with the resources 
to carry out stringent comparative pre-selection 
tosts on soldering equipment. 

GREATER THERMAL EFFICIENCY 
The advanced design reduces heat losses to a 
minimum and provides a work capacity in each 
model normally associated with conventionally 
designed tools of twice the rated power. Initial 
heat-up time (60 seconds for M70, 100 seconds for 
M64) and heat recovery are extremely rapid. 
Elements are calibrated to provide optimum tip 
temperatures for swift and sound soldering of 
terminations in each type of circuit. 

DESIGNED FOR ACCURATE SOLDERING 
The lightness and balance of the "M" Series 
tool; the flared handle, ribbed for a t positive 
precision finger grip; the slim heater unit allow¬ 
ing the best possible visibility ancj penetration; 
the combination of these design features allows 
easy, precise manipulation and therefore better 
soldaring. 

INSTANT CONTROLLED HEAT 
A constant heat tool operating at the correct 
solderina temperature ensures the swiftest and 
most efficient soldering. Poor auelity soldered 
joints caused by too high or too low a soldering 
temperature are avoided. Fitted with a hook for 
suspension while idling, Adcola solderina tools 
will operate continuously without risk of over¬ 
heating or loss of tip tinning. Heat sinks, idling 
or cut-off switches are NOT required. 

EASY REMOVAL OF TIP 
The tip is held firmly by a stainless steel collet, 
and is easily removed for cleaning and replace¬ 
ment and to allow quick fitting of special- 
purpose tips. 

SAFETY FIRST 
Safety was a primary consideration in the design 
of the "M" Series, which embodies a fully 
insulated element and a double-earthed helical 
wire outer casing to the heater unit. Every 
heater unit must pass an insulation test of 2,000 
volts before release from the factory. 

NO TRANSFORMER REQUIRED 
Adcola tools conform to S.A.A. approval and 
test specifications and are approved in all States 
for mains voltage operation. 
All models are available for 230-250V, 200- 
220V, 100-120V, 50-55V, 32V, 24V, 12V and 
6V. 

ADCOLA PRODUCTS PTY. LIMITED 
N.S.W.: ADCOLA PRODUCTS PTY. LTD., 17 BURWOOD ROAD, BURWOOD. N.S.W. 747-1606. 
S.A.: F. R. MAYFIELD PTY. LTD.. 11 HALIFAX STREET, ADELAIDE. TEL.: 8-4131. 
QLD.: T. H. MARTIN PTY. LTD., 56-74 EDWARD STREET, BRISBANE. TEL.: 2-0555. 
W.A.: EVERETT AGENCY PTY. LTD., 17 NORTHWOOD STREET, WEST LEEDERVILLE. 6007. TEL.: 8-4137. 

N.S.W.: H. ROWE & CO. PTY. LTD., 512 PUNCHBOWL ROAD, 
LAKEMBA. 750-0333. GBORGE B^OWN & CO. PTY. LTD., 
29-5877: BROADWAY ELECTRONICS PTY. LTD., 211-4224: 
ELECTRONICS PARTS PTY. LTD., 533-1277: GENERAL ACCESS- 
SORIES PTY. LTD. 73-021 1; MARTIN DE LAUNAY PTY. LTD.. 
29-5834: NEWCASTLE. B4741; WAGGA. 4644; WOLLONGONG. 
B602O; LAWRENCE & HANSON ELECTRICAL PTY. LTD., 69-4041; 
NEWCASTLE, 61-5573; WAGGA, 4224; PAUL'S (MERCHANTS) 
PTY. LTD.. 61-6392; RADIO DESPATCH SERVICE. 211-0191; R'cG 
ROSE & CO. PTY. LTD., 29-1851; W. G. WATSON & CO. PTY. 
LTD., 29-5631; NEWCASTLE. 61-4$61, 

VIC.: A.E.I. PTY. LTD.. 34-0471; ELECTRONICS DEVELOPMENTS 
PTY. LTD., 3-3596; GENERAL ACCESSORIES PTY. LTD.. 
69-0300; HOMECRAFTS PTY. LTD.. 32-371 1; J. H. MAGRATH 
CO.. 32-3731; RADIO PARTS PTY. LTD.. 30-1251, 211-5921; 
WARBURTON FRANKI CMELB.) PTY. LTD.. 69-0151. 

QLD.: BATTEN’S €LECTR|CAL PTY. LTD., 5-3936; SOUTHPORT. 

2-1685; CHANDLERS PTY. LTD., 31-0341; JAMES CROKER & 
SONS, MACKAY; A. E. HARROLD PTY. LTD., 31-3081; LAW- 
CAIRNS. 3739; TOOWOOMBA. T'VILLE; GENERAL ACCESSORIES 
PTY. LTD., 2-3093; B. MARTIN PTY. LTD., CAIRNS. INNISFAIL; 
C. A. PEARCE & CO. PTY. LTD., 2-3201; tRACKSON BROTHERS 
PTY. LTD., 2-2804; WYPER BROTHERS LTD., 5-3219, BUNDA- 
BERG; WARBURTON KRANKI (BRISBANE) PTY. LTD.. 51-5121. 

S.A.: GENERAL ACCESSORIES PTY. LTD., 23-4022; GERARD & 
GOODMAN PTY. LTD.. 23-2222. 

TAS.: CHARLES DAVIS (WHOLESALE) PTY. LTD.. HOBART, 3-3121; 
W. & G. GENDERS PTY. LTD., LAUN„ 2-2231; HOMECRAFTS 
PTY. LTD., HOBART. 2-2711; LAWRENCE & HANSON ELEC 
TRICAL PTY- LTD., HOBART, 2-7464; LAUN., 2-2683. 

W.A.: ATKINS (W.A.) LTD., 21-0101; GENERAL ACCESSORIES 
PTY. LTD., 21-2501: CARLVLE & CO. (1959) PTY. LTD., 21-9331. 

N.T.: LAWRENCE & HANSON ELECTRICAL (N.T.) PTY, LTD., 
DARWIN, 3732. 
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I.E.E.E. president 
The Institute of 

Electrical and Elec¬ 
tronics Engineers in 
U.S.A. has announ¬ 
ced the election of 
Dr John Granger 
as President of the 
I.E.E.E. for 1970. 
Dr Granger, who is 
the President of 
Granger Associ¬ 
ates of Palo Alto, 
California, holds a 
B.A. in mathematics 
and physics from 
Cornell College, an M.S. in communica¬ 
tions engineering from Harvard, and a 
Ph.D in applied physics from Harvard. 
He is a Fellow of the I.E.E.E. and has 
served as a member of the board 
of directors, vice-president, treasurer and 
on many Institute boards and committees. 

Time service 
The Bureau International de l’Heure 

(B.I.H.) has announced that the fractional 
frequency offset from nominal of co-ordi¬ 
nated radio transmissions for 1970 will 
remain at —300 x 10‘10. The interval 
between seconds time signals in the Aus¬ 
tralian Post Office scale of Universal Co¬ 
ordinated Time (U.T.C.) will, therefore, 
continue to be (1 4- 300 x 10-10) 
second. The second is defined in terms of 
a particular transition of the atom of 
caesium 133 undisturbed by external 
fields. 

Satellite phone calls 
Telephone calls between Sydney and 

Perth are now transmitted via the Intelsat 
III satellite over the Pacific. After 
trial calls proved satisfactory, the satellite 
link came into general use last November. 
It is believed to be the first use of a 
satellite for mainland calls in the world. 
The satellite link has relieved pressure 
on trunk telephone lines between Perth 
and the eastern States, and has increased 
the overall number of trunk channels by 
about 25 per cent. 

Communications 
conference 

A conference to be held in Melbourne 
from February 16 to March 11 will dis¬ 
cuss fundamental telephone transmission 
requirements to facilitate world-wide tele¬ 
phone interconnections. The meetings are 
being held under the auspices of the 
International Consultative Committee on 
Telephony and Telegraphy (C.C.I.T.T.), a 
permanent organisation of the Inter¬ 
national Telecommunications Union 
(I.T.U.) The discussions will include a 
two-day seminar on national telephone 
transmission planning which will be open 
to all telecommunications engineers. 

Satellite consortium 
A new European international consor¬ 

tium, led by the French company Thom- 
son-TSF, has submitted a bid to provide a 
European communications satellite to 
carry sound and television programs with¬ 
in Europe and Africa. The new consor¬ 
tium, called COMEST (COMmunications 

European Satellite Team), brings together 
EASAMS and GEC-Elliott Space and 
Weapon Systems from the U.K.; ASEA 
from Sweden; Domier-System from West 
Germany; CGE-FIAR from Italy; Fokker- 
VSW from the Netherlands; and Thom¬ 
son TSF from France. Also associated in 
this project are SABCA from Belgium; 

TERMA from Denmark; SENER from 
Spain; and Contraves from Switzerland. 

The satellite system proposed by 
COMEST will allow the simultaneous ex¬ 

change of two colour TV programs and 

10 sound channels between ground ter¬ 
minals situated in Europe and Africa. 
Each station will be able to use 
the satellite for the transmission and 
reception of programs. Command and 

telemetry systems and an engineering ser¬ 
vice channel will also be provided. 

Propel I ient stresses 
The Lockheed Propulsion Co. has re¬ 

ceived a contract from the U.S. Air 
Force’s rocket propulsion laboratory to 
load the rocket motor of a simulated 
missile with an inert solid propellent to 
determine the flight stresses on the pro¬ 
pellent. The rocket will not fly by itself, 
as the “fuel” is non-combustible although 
it looks and feels like the real thing. In¬ 
stead, an aircraft will carry it over the 
Southern California desert. Imbedded 
throughout the propellent will be tiny 
sensors, designed for doctors to implant 
in humans, to pick un stresses and strains 
imposed throughout the propellent system 
as it is exposed to temperature extremes 
and to the vibrations and shocks of flight. 
Wires will transmit the data to recorders 
inside the missile. 

Fluidics at CETIA 70 
The many uses of fluidics for industry 

will be discussed at a symposium as part 
of CETIA 70 to be held in Melbourne 
from February 23 to 27. The principal 
speaker at the fluidics symposium will be 
Professor Ernest C. Fitch, Ph.D., Okla¬ 
homa State University, U.S.A. To support 
and complement the fluidics symposium, a 
large number of organisations will be ex¬ 
hibiting systems, equipment, components, 
etc. 

Non-destructive testing will also be 
covered by CETIA 70. The latest equip¬ 
ment will be shown and a symposium will 
be conducted on “The Applications of 
Non-Destructive Testing to the Main¬ 
tenance of Plant and Equipment.” (The 
Executive Director, National CETIA Pro¬ 
gram, Box 3629, G.P.O., Sydney, 2001.) 

Integral photo-diode 

An integrated high-brightness photo¬ 
diode for use as numerical or character 
readout in a variety of electrical and 
electronic equipment has been introduced 
by Hitachi Ltd. The device uses large 
crystals of gallium arsenic phosphate 
(GaAsP), produced by the vapour-phase 
epitaxial process. A monolithic integrated 
structure, instead of a conventional hybrid 
structure, has been used to obtain 
a number of display units out of a large 
crystal sheet. It operates from a 1.75V 
supply and draws 50mA per numerical 
digit. An 8-segment display about the 
size of a drawing pin can produce the 
numerical figures from zero to nine and 
the full-stop sign in bright red. A 16- 
segment variation could be used where a 
complete alphabet is desired. (Hitachi 
Ltd., 8 2-chome, Ohte-machi, Chiyoda-ku, 
Tokyo, Japan.) Q 

yon may 

HEAR 
ahoul 

QUAD 
note 

HEAR 
QUAD 

«• yourself! 

If you have heard QUAD, 
you know what we are 
talking about. If you have 
only heard about QUAD 
let us at U.R.D. show you, 
tell you, demonstrate to 
you what Hi-Fi stereo is 
really all about. 
Drop into our showroom and 
experience the sound of the 
best equipment in the world. 
Or send us the coupon below 
so we can post you a compre¬ 
hensive brochure on QUAD 
giving you all the facts. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

SHOP 32, ASH STREET, 
ANGEL ARCADE, 
SYDNEY. 

Telephone 28-3718, 28-3926. 

Please forward me all avail¬ 
able literature on QUAD. 

Name 

Address 

State 
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A "DIFFERENT" METAL 
<s.s 

» LOCATOR 

In spite of the reservations we expressed recently concern¬ 
ing ''treasure locators'7 we felt that this article was worth 
securing for our readers. One reason was that the author 
does not make extravagant claims for it, and another was 
that a reader in Western Australia has already built one 

and confirms that it will do what is claimed for it. 

by Leslie 

Treasure hunters use all kinds of 
schemes and gimmicks in trying to 
find their fortune — divining rods, 
extra-sensory perception, ancient 
pirate maps, and so on. Experience has 
shown, however, that the most success¬ 
ful treasure hunters use some form of 
electronic metal finder. 

The operation of most buried-metal 
locators is based on a type of hetero¬ 
dyning principle, with the frequency 
of one of a pair of interacting oscilla¬ 
tors being changed when in close 
proximity to metal. One of the oscilla- 

Huggard* 

metallic carrying handle. When the 
loop is brought near metal, the oscil¬ 
lator frequency changes and an audio 
beat note is created between the two 
oscillators. This audio signal can be 
picked up on a speaker or headset. 
Metal detectors operating on this prin¬ 
ciple require semi-critical tuning of 
one of the oscillators for best results. 
Their operation can often be disturbed 
by nearby electrical noise sources or 
powerful radio stations in the vicinity. 

In spite of the considerable pub¬ 
licity that metal locators have received 

two sets of coils, at right angles to 
each other, forming the input and out¬ 
put circuits for a high-gain audio 
amplifier. If the coils are constructed 
so that they are very close to being 
at right angles to each other, there is 
not enough inductive coupling between 
them to produce the feedback required 
to make the ampilfier oscillate. How¬ 
ever, if the coil set is brought close to 
any metal, the metal forms a coupling 
between them, the amplifier oscillates, 
and an audio signal is produced. 

Because the intensity of a magnetic 
field falls rapidly with distance and the 
influence on the magnetic field produc¬ 
ed by a metallic conductor within it de¬ 
creased rapidly as the conductor gets 
smaller, it is very difficult to make a 
device that will detect small objects at 

Figure 1. Basically an unstable 
high-gain audio amplifier, the 
system breaks into oscillation 
when metal is located between 

horizontal and vertical coils. 

tors operates at a fixed frequency and 
the tuning coil of the other is usually 
a loop of wire at the end of a non- 

iiimiiiiiimitimimimiiiiiiiimifiiiiiitiiiiiiiiiiiiiimriiiiiiiiiiiiimiiimimiiiiiii 

* Reprinted from "Popular Electronics," 
February, 1969, by arrangement with the 
publishers, Ziff-Davis Publishing Co. 

in the past few years, one type has 
received very little attention, being 
used only in high-priced commercial 
equipment. The locator described here 
is of this type; it uses an “inductance 
bridge” method of detection. Audio¬ 
frequency coupling is used rather than 
RF. The inductance bridge consists of 

January, 1970 

a distance. In the detector which uses 
a loop to locate the metal, varying the 
size of the loop can produce problems. 
For a given number of turns and a 
given amount of current in the loop, 
the field at a distance along the axis 
of the loop depends on the diameter 
of the loop. The greater the diameter, 
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The electronics may be assembled on matrix board. Any arrange¬ 
ment can be used as long as the input and output circuits are as far 

apart as possible to prevent unwanted coupling. 

the further the field extends. However, 
the greater the loop diameter, the larger 
the metal object must be to have any 
effect on the field. Thus, in this type of 
locator, it is necessary to compromise 
between the size of the object to be 
located and the distance at which it can 
be located. 

The locator described here will de¬ 
tect an aluminium bottle cap or a three- 
inch nail at a depth of 2 inches. It is 
not sufficiently sensitive to detect coins 
smaller than a quarter, which coin 
will only be detected if favourably 
positioned and almost on the surface. 
Larger objects (such as a garbage-can 
lid) can be detected at a depth of 2i 
feet. The locator is more sensitive to 
ferrous materials than others since iron- 
based metal has a greater effect on the 
magnetic field. 

The electronic circuit is basically a 
high-gain audio amplifier whose gain 
is controlled by R9. Positive feedback 
is provided through R7 and C5. A 
tuned circuit consisting of the vertical 
coil and C7 is connected to the col¬ 
lector of Q3. 

The two horizontal coils are connect¬ 
ed to the amplifier input. Because the 
coil sets are at right angles to each 
other, coupling and feedback are at a 
minimum. However, there is always 
some slight electrical noise in an am¬ 
plifier, and this is sufficient to set up a 
weak magnetic field around the verti¬ 
cal coil. 

The lines of flux along the axis of 
the vertical coil are parallel with the 
planes of the horizontal coil. If a metal 
object comes within this field, the lines 
of flux are distorted so that some of 
them link with a horizontal coil. The 
coils are connected so that the signal 
input to the amplifier is in phase with 
the output of the amplifier when there 
is a disturbance in the magnetic flux. 
When this happens, the circuit breaks 
down with positive feedback and the 
output is similar to the feedback ob¬ 
tained between an audio amplifier 
speaker and a microphone. The oscil¬ 
lation has a frequency of about 2KHz. 
Unlike most RF beating systems used 
in metal locators, this circuit requires 
no tuning. 

The locator consists of two principal 
parts: a search head which is a rigid 
assembly of three coils, and a control 
box containing the electronic circuits 
which energise the coils and produce 
the audible output signal. 

The electronic circuit, shown in 
figure 1, can be constructed on matrix 
board. In laying out the components, 
be sure to keep the input components 
as far as possible from the output com¬ 
ponents to avoid unwanted feedback. 
The two potentiometers, R7 and R9, 
switch SI, search-head jacks J1, J2, 
and J3, along with the headphone jack, 
J4, can be mounted on the front panel 
of a small metal box. The author used 
a 5in x 4in x 3in aluminium enclosure. 

Once the front-panel controls are 
mounted, connect them to the matrix 
board and mount the board on the 
front panel using insulating spacers. 
TJse shielded leads between the three 
jacks and the two potentiometers. Con¬ 
nect the shields to the matrix board 
common and make sure that the board 
common is well bonded to the metal 
enclosure. 

When wiring is complete, recheck 

the circuit for possible polarity errors 
in electrolytic capacitors and transis¬ 
tors and be sure that all resistor values 

Initially I had some difficulty in 
finding equivalent transistors. In the 
original metal locator, four 2N2712 
NPN transistors were used. A very 
similar transistor is the Mullard 
BFX13, although it is a PNP type. 
With a few circuit changes (reversing 
the polarity of the electrolytic capaci¬ 
tors and power supply) I successfully 
used them in the construction of the 
metal locator. 

I have found the performance of 
my metal locator to be slightly less 
than that stated in the “Popular Elec¬ 
tronics.” This can be attributed to my 
makeshift construction of the search 
head. I constructed it without any 
possibility for adjustment (due to the 
difficulty in obtaining nylon screws) 
and the coils were wound to a standard 
considerably less than that suggested 
in the article. My locator will not 
detect 1 cent, 2 cent, or small silver 
coins. 

It will detect: 

(1) Pennies at about 1-2 inches. 

(2) A small pocket knife at about 
4 inches. 

(3) Bottle top at about 2 inches. 

(4) Soft drink can at about 10 inches. 

(5) Aluminium radio chassis at about 
8 inches. 

(6) Bull-nosed pliers at about 5-6 
inches. 

(7) Watch. The depth at which a 

are correct. Also check the solder con¬ 
nections for cold solder joints or 
accidental shorts. 

watch can be detected varies greatly 
with different watches. Some watches 
can be detected at 3-4 inches, while 
others may not be detected at all. I 
was able to detect a pocket watch 
at 6 inches. 

My locator performed extremely well 
in damp beach sand, but some mis¬ 
leading signals were detected on certain 
areas of lawn. 

When the search head of the locator 
was brought near the household elec¬ 
trical wiring I received signals from 
a local broadcast transmitter. I can 
trace any household wiring due to this 
distinct, characteristic signal. 

The performance of my locator will 
probably be greatly improved when I 
put a little more time and effort into 
a better search-head, but even in its 
present condition it is superior to many 
metal locators I have heard of. 

The aspect of this metal locator 
which is most appealing is the fact 
that it is very inexpensive. The entire 
unit can be built for well under $20. 

The metals which are mo9t effec¬ 
tively detected by this locator are 
ferrous metals and aluminium. Other 
metals such as gold, silver and copper 
are detectable to a lesser degree if they 
are of reasonable size (i.e. at least 
the size of a 20c coin). It is almost 
impossible to detect gold or silver rings 
with this detector, or probably any 
other detector available. 

llltlllllllllllllllllllllllllllllllllllllllllllllllllltlltlllllllllllllltllllllllllllllltlllllllllllllllllilllllllllllllllllllllllllllllilllllllllllliiillllilliiilliiliiiiliiiiiiillllllltlllillllllilltiiii 

Report from E.A. reader 
We were encouraged to reprint this article by the experi¬ 
ence of a reader who has already built one. He is Mr B. 
Holloway, 67 Tain St., Ardross, Western Australia, 6153. 

Here are some comments on his version of the unit. 
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ALLY 
with the 

Communications Receiver 

240V AC 
or 12V DC 
operation 

Transistorised 
Ail solid 

state 

4 Bands 
.535 to 30 MHC 

[; (includes Broadcast) 

This is the BIG performance set that obso- 
letes tube receivers ... a professional¬ 
looking set that appeals to amateurs and 
short wave listeners alike. The DX 150 gives 
long-range, world-wide realistic reception 
on 4 bands, including Broadcast. Fully 
transistorised—all solid state—no warm¬ 
up delays; the DX 150 will run on dry 
cells if current fails or is not available; 
will operate from a car's cigarette lighter 
or any 12V DC service. A 240V AC power 
supply is also built in. Over 30 semi¬ 
conductors—product detector for SSB/CW, 
plus fast and slow AVC—variable pitch 
BFO—illuminated electrical bandspread, 
fully, calibrated for amateur bands—cas¬ 
cade RF stage—ANL for RF and AF— 
zener stabilised—OTL audio—illuminated 
"S” meter—built-in monitor speaker plus 
front panel jack for external (optional) 
matching speaker. 

Realistic Performance 

Realistic Price 

$229-50 
Attractive silver extruded front panel, solid 
metal knobs, grey metal cabinet, size 
14i" x 9}" x 6* . 

CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

Please forward free illustrated literature and 
specifications on Realistic 

Name. 

Address. 
(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, 2069 
Cables and Telegraphic Address: ‘WESTELEC, 

wmmmmmmmm Sydney. Phone: 40 1212 mmmmmmmm 

In constructing the search head, 
there are three important points to re¬ 
member: the assembly should be as 
rigid as possible, the two horizontal 
coils should be identical, and no metal 
other than the coil wire and leads 
should be used. This means no metal 
screws. All the parts making up the 
assembly are wood, and strong glue or 
wood cement should be used in fabri¬ 
cation. 

Construct the wood head assembly 
as shown in figure 2. Note that nylon 
adjusting screws are used to tilt the 
horizontal coils slightly. This permits 
setting both horizontal coils exactly at 
right angles to the vertical coil. If you 
use care during the construction and 
make sure that the vertical and hori¬ 
zontal coils are as close to 
perpendicular as possible, the nylon 
screws will not have to be used. The 
horizontal coils should be made sep¬ 
arately from the rest of the frame and 
not mounted until wound. All the 
wood parts should be given two coats 
of paint or varnish before winding the 
coils. 

PARTS LIST iiiiimiiiiiiiiiiiiiiiiiimiiiiiimiiiiimii 

/ Metal box (see text) 
1 9 V radio battery 
4 2N2712 (NPN) or BFX13 (PNP) 

transistors. See page 41 for 
changes to accommodate PNP 
types. 

2 Phono jacks 
2 Phono plugs 

1 Headphone jack 
1 Single pole, single throw switch 
Headphone (2000 ohms or greater) 
\lb 32 B&S wire 

Matrix board, spacers, battery con¬ 
nector, wood for coil assembly 
and handle, 6 nylon screws, 
knobs, paint or varnish, plastic 
electrical tape etc. 

1 
l 
3 
I 
1 
l 

2 
3 
1 
1 
1 
1 

RESISTORS 
(All iW types) 

10 ohm 1 22K 
330 ohm l 27K 
2.2K 2 56K 
2.7K 1 68 K 
3.3K 1 50K pot 
15K 1 100K pot 

CAPACITORS 

30uF low voltage electrolytic 
20uF low voltage electrolytic 
8uF low voltage electrolytic 
luF low voltage electrolytic 
0.1 uF 
.082uF 

iiiiiiiiiiiimiiiiiiimiiiiiiiiiiiiiiiimimmimiiiiiiHmiiiiimimiiiiiimmiiiiiim 

When starting to wind a coil, put a 
layer of plastic electrical tape around 
the core. Solder a length of fine multi¬ 
strand plastic-covered wire to the end 
of the coil wire and insulate the joint 
carefully with plastic electrical tape. 
The piece of fine wire should be long 
enough to make one complete turn 
with enough left over to make a con¬ 
nection outside of the coil (two or 
three inches). Leaving this length of the 
fine wire hanging free (or anchored 
temporarily to some other object to 
keep it out of the way), wind the coil 
with the proper number of turns. Each 
horizontal coil requires 470 turns of 
32 B&S wire, while the single ver¬ 
tical coil takes 870 turns. Wind the 
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470 TURN COIL- 

Figure 2. Except for the copper wire in the three coils, no metal is used in the search 
head construction. Nylon screws secure the two horizontal coils. Use a strong glue or 

cement for overall assembly. 

coil wire as evenly and firmly as pos¬ 
sible and avoid kinking. When the 
winding is finished, protect it with a 
couple of layers of plastic electrical 
tape. Be sure that you can identify 
each end of the coil. 

Winding the horizontal coil will be 
easier if you drill a hole in the centre 
of the coil form and push a long 
machine screw through it. Anchor the 
screw at one end with a nut and clamp 
the screw in the chuck of a hand drill. 
Let an assistant operate the drill while 
you hold the wire and count the num¬ 
ber of turns. 

When winding the vertical coil, drill 
a small hole at each end of the form 
and push a round nail (with the head 
removed) in each hole. Use one nail 
as a pivot and put the other in the 
hand drill. Be sure to remove the nails 
and bolts after winding the coils. 

Once all three coils are wound as¬ 
semble them as shown in figure 2. The 
handle, fastened to the frame with 
nylon screws, can be any shape or 
lengh. 

Use shielded twin-conductor cable 
about 6 feet long to connect the coils 
to the appropriate jacks on the elec¬ 
tronic package. Connect the vertical 
coil as shown in figure 1. For the 
horizontal coils, the two wires in the 
cable are connected together to form 
one lead with the shield used as the 
other lead. At this time, connect only 
one horizontal coil to the cable. 

After the complete detector has been 
assembled, hang the search coil as¬ 
sembly so that it is well clear of any 
metal objects (about six feet). With the 
headphones plugged in and the power 
turned on (SI), turn up gain control 
R9. At some point, the circuit will os¬ 
cillate and a tone of about 2000Hz 
will be heard. Turn the gain down until 
the circuit just stops oscillating. Turn 
up the feedback control (R7) until the 
oscillation is just audible. 

Bring a ferrous metal object (pliers, 
large screwdriver, etc.) near the coil 

Details of the vertical coil. After winding, wrap plastic electrical 
tape around the coil to prevent damage and keep out moisture. 

Three nylon screws are shown here because the author trimmed the 
mounting for a true 90-degree fit. Normally, only the two outer 
screws are used and the coil form rotates about a thin plastic rod. 
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THE MARK OF 

DISTINCTION 

TYPE 
NO. 

N0M. 
WATTS 

PRIMARY IMPEDANCE 
(OHMS) 

SECONDARY IMP. 
(OHMS) MTG. H. W. L. 

0PM1A 5 7000, 5000 S.E. 15,8,3.7,2 W 2*4 X IV, X IV. 
0PM19A 5 7000, 5000 S.E. 500, 250,166,100 W IV. X IV, X IV, 
OPM20A 5 10000, 8000 S.E. 15,8,3.7,2 W lv, X iv, X 2v. 

MEDIUM FIDELITY 0PM2A 7 10000 P.P. 15, 8,37,2 W IV, X lv, X IV, 
0PM3A 10 4000, 2500 S.E. 15, 8, 3.7, 2 VC lv, x lv, x 2‘/2 40*30000 CPS 
0PM4A 10 4000, 2500 S.E. 500,250,166,100 VC 3Y4x 25/,x 2l/2 

± 2 db. 0PM5A 15 5000, 3000 P.P. 15, 8, 3.7, 2 VC 31/. x lv. x lv. 
0PM6A 15 5000, 3000 P.P. 500,250,166,100 VC IV, X lv, X IV, 
0PM7A 15 (10000) 8000, 7000 P.P. 15, 8, 3.7,2 VC 3l4 x 2s/8 x 3l/« 
0PM8A 15 (10000) 8000, 7000 P.P. 500, 250,166,100 VC 3*4 x lv, x 3‘/, 
OPMIOA 25 (8000) 6600 P.P. 15,8,3.7,2 VC 31/. x IV, x 3‘4 
0PM9A 25 (8000) 6600 P.P. 500, 250,166,100 VC 3V4 x 2% x 3l/2 
0PM14A 35 (8000) 6600 P.P. 15, 8, 3.7, 2 VC 4l/8 x 3l/4 x 37/8 ( ) Impedance 
0PM11A 35 (8000)6600 P.P. 500, 250, 166, 100 VC 4l/8 X 3x/4 X 37/a 

in brackets indicate 

screen taps available. 
0PM13A 55 3500 P.P. 15, 8, 3.7,2 VC 47/8 x 37/8 x 37/8 
0PM12A 55 3500 P.P. 500,250,166,100 VC 4’/,x 3%x IV, 
0PM21A 100 (4500) P.P. 500, 281,125,31 VC 4% x 37/8 x 43/4 

0PM16A 10 500 15, 8, 3.7,2 w IV, x IV, x 2*4 LINE TO VOICE COIL 

40-30000 CPS 
0PM18A 25 500 15, 8, 3.7, 2 VC 3x/4 x 2s/8 x 3 ± 2 db. 

OP412 7 9000+ Screen Taps P.P. 15,7.5,3.7,2. w 2‘4 x 2*4 x 3 MULLARDSTEREO 
PLAYMASTER UNITS 

OP308/15 12 8000, 6000 P.P. 15,3.75 VC 4V4 x 3‘4 x 3l/2 HI-FI FOR MULLARD 

0P3 08/8.4 12 8000, 6000 P.P. 8.4, 2.1 VC 4V4 x 3x/4 x 3l/2 5-10 AMPLIFIER 

OP301/15 12 8000+ Screen Taps P.P. 15,3.75 VC 4l/4 x 3Y4 x 3l/2 

OP301/8.4 12 8000+ Screen Taps P.P. 8.4, 2.1 VC 4‘4 x 3*4 x 3‘4 
ULTRA-LINEAR 

OP312/15 25 6600+ Screen Taps P.P. 15, 3.75 VC 5 x 4 x 33/4 
OP312/8.4 25 6600+ Screen Taps P.P. 8.4, 2.1 VC 5 x 4 x 33/4 

OP387/15. 12 8000+ Screen Taps P.P. 15,3.75 VC 3l/2 x 3 x 3 
For 6BQ5’s (EL84’s) OP387/8.4 12 8000 + Screen Taps P.P. 8.4, 2.1 VC CO

 

X
 

CO
 

X
 

CO
 

OP447/15 12 8000 + Screen Taps P.P. 15,3.75 VC 

ro 
X

 

CO 
X

 

CO 

For 6GW8’s (ECL86’s) 
OP447/8.4 12 8000+ Screen Taps P.P. 8.4, 2.1 VC CO

 
X

 

X
 

CO
 

OP499/500 60 4000 P.P. 500 w 2l4 x 454 x 3 PHILIPS 
OP499/15 60 4000 P.P. 15 w 2‘4 x 4‘4 x 3 60 WATT AMPLIFIER 

OP499/8.4 60 4000 P.P. 8.4 w 2l/2 x 4l/2 x 3 (6CA7’s)(EL34’s) 

OP541 40 3300 15, 8, 3.7 VC 4*4 x 3*4 x 3*4 GUITAR AMPLIFIER 
OP542 60 2600 15, 8, 3.7 VC 4l/8 x 33/e x 33/4 ELECTRONICS AUSTRALIA 

OPS10K3 .5 10000 S.E. 3 HEIGHT 

OPS7K3 

V) 

7000 S.E. 3 > 
l-S/l6 
WIDTH 1-V16 

SPEAKER 

TRANSFORMERS 
OPS5K3 5* 5000 S.E. 0 a-J 3 << LENGTH l-‘/2 

OPS10K15 5i 10000 S.E. 15 Si MOUNTING 
OPS7K15 55 7000 S.E. 15 CENTRES 2” 
OPS5K15 5 1 5000 S.E. 1510 

FERGUSON TRANSFORMERS PTY. LTD. 
331 HIGH STREET, CHATSWOOD, N.S.W. e P.O. BOX 301, CHATSWOOD, 2067. 

TELEPHONE 40-0261 (8 LINES) * TELEGRAMS: "FERTRAN." 
INTERSTATE AGENTS: 

TASMANIA: A.C.T.: QUEENSLAND: WESTERN AUSTRALIA: SOUTH AUSTRALIA: VICTORIA: 
Associated Agencies Pty. Ltd.. Errol Nazer Pty. Ltd., Keith Percy & Co. Pty. Ltd. Athol M. Hill, Wm. M. Mathew Pty Ltd. Ferguson Transformers Pty. Ltd 

25 Barrack Street, 84 Barrier Street, Waterloo Street, 613 Wellington Street, 12 French Street, 181-183 Hawke Street 
•Hobart, 7000. Fyshwick, 2600. Newstead, 4006. Perth, 6000, Adelaide, 5000.' west Melbourne. 3003. 
'Phone: 2-1843. 'Phone: 9-0325. 'Phone: 51-5461. 'Phone: 21-7861. 'Phone: 23-6202. Phone: 329-6415. 
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The matrix board is mounted on four long spacers to provide room 

for the front-panel components. The battery is secured in a clip 

affixed to the panel. 

The complete as¬ 
sembly consists of 
the search coil, a 
pair of headphones 
and the electronics 

package. 

assembly about midway between the 
vertical coil and the horizontal coil 
that is hooked up. At some short dis¬ 
tance from the coil assembly, the 
circuit oscillation will increase rapidly, 
creating a loud tone in the phones. If 
it does not and the faint oscillation 
tone disappears instead, exchange the 
connections to the horizontal coil and 
repeat the test. 

Identify both leads of the horizontal 
coil, disconnect it, and repeat the pro¬ 
cedure with the other horizontal coil 
connected. Identify these leads also 
and then connect both coils to the 
cable. After soldering the coil leads to 
the cable, insulate the connections 
with plastic tape. Then retest the en¬ 
tire locator head by bringing a metal 
object midway between the vertical 
coil and either of the horizontal coils. 
You can now experiment with various 
metal objects of various sizes to get 
the “feel” of the detector’s operation. 

To test for a true null angle be¬ 
tween the vertical and horizontal coils, 
an external audio generator capable of 
delivering 2KHz is required. Unplug 
both vertical coil connectors and insert 
a 2200-ohm, 1-watt resistor between 
J2 and J3. 

Connect the audio oscillator, set at 
2KHz, to the vertical coil connectors. 
P2 and P3. Rotate the feedback con¬ 
trol, R7, fully counterclockwise (maxi¬ 

mum resistance) and set the gain 
control, R9, at about its midpoint. 
Adjust the output of the audio genera¬ 
tor until a tone is heard in the head¬ 
phones. Very carefully tip one hori¬ 
zontal coil about the horizontal until 
the tone is minimised. Fix the coil in 
this position using the nylon screws. 
Repeat the procedure with the other 
horizontal coil. When the tone is at a 
minimum, the coils should be fixed 
that way. When this test is complete, 
attach the wooden handle with two 
nylon screws. 

With the detector assembled, ear¬ 
phones plugged in and on the head, 
turn on the power. Hold the coil 
assembly up in the air so that it is 
well clear of the ground and any 
metal. Rotate the feedback control to 
full counterclockwise and turn up the 
gain control until oscillation is just 
heard. Then back it off slightly until 
the oscillation just stops. Adjust the 
feedback control until the circuit just 
trembles on the edge of oscillation. 
Now proceed with a search pattern, 
bringing the coil assembly down to 
ground level and making wide sweep¬ 
ing motions in arcs over the top of 
the ground. When a metal object is 
detected, the barely audible tone will 
suddenly increase in volume as the 
hidden metal reaches an area just mid¬ 
way between either horizontal coil and 
the vertical coil. D 

PRACTICAL 
NIGHT CLASS 
TRAINING for 
Careers in. Radio, 

TV. S Electronics 
Trained technicians are wanted 
urgently. It's in your hands to train 
NOW for a successful future. 
A.R.T.C. Practical Night Classes 
(established nearly 40 years) pro¬ 
vide individual practical workshop 
training. 
9 Commence at any time. 
# No previous knowledge re¬ 

quired. 
9 Proceed at your own pace. 
9 Modern technical electronic 

training. 
• New Australians welcome, the 

COURSE is specially simpli¬ 
fied. 

9 Low in cost and you pay for 
the COURSE not the time 
taken. 

College open for enquiries Monday-Friday 9 a.m. 
fo 5 p.m. and until 7 p.m. on Monday and fhursday 
nights. 

POST COUPON FOR FREE BOOK 

Careers in Radio, T.V S Electronics 
Name. 
Address. 

AUSTRALIAN RADIO & 
TELEVISION COLLEGE Pty.Ltd. 

E.S. & A. Bank Building, cnr. 
Broadway & City Rd., 

BROADWAY, (opp. Grace Bros.) 
Phone: 211-4224 
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IF YOU WANT 
ACAREER IN 
ELECTRONICS 

GOTECHNIPAC 

With the TECHNIPAC System, you conduct over 400 
experiments and build the TECMARK II which contains a 
power supply, an oscilloscope, a vacuum tube voltmeter, 
an audio generator and an R.F. generator. This instrument 
console will be of constant use to you throughout your 
career as an electronics technician. 
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Here’s a truly unique electronics training program. It combines 
the theory and practical application of Electronics in a simple, 
logical and effective manner. We call it the TECHNIPAC System. 

The TECHNIPAC System is new to you, but it is the result of 30 
years’ experience training people in technical fields. It isn’t all 
study, either. It includes more than 400 actual experiments and 
the assembly of a first-class testing console, the TECMARK II, 
as shown. 
The training program consists of 26 separate TECHNIPACS. 
There is no contract to sign. You order and pay for each 
Technipac only when you are ready for it. 

Write for the free brochure, “ELECTRONICS, TECHNIPAC AND 
YOU” today. We guarantee that no salesman will call on you. 

Technipac Systems 

Technical Training International Pty. Ltd 
Archer House 75 Archer Street, Chatswood. NSW 2067 Tel. 41 4444 

To: Technipac Systems Division 

Technical Training International 

75 Archer Street, Chatswood. NSW 
P.O. Box 328 Chatswood NSW 2067 

Please send me the free brochure, 
“ELECTRONICS, TECHNIPAC and you.” 
I understand no salesman will call. 

Name:Age: 

Street: 

City: 

State:Postcode: 

E A 
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FORUM 

Auditory training of deaf children 

Our "Musicolour" unit, described in the October issue last, 
has proved to be immensely popular for the entertainment 
role originally intended. As a side issue, it has raised the 
idea of an audio-visual device along similar lines as an 

aid in training deaf children to speak. 

Conducted by the Editor 

We reproduce below a most helpful 
letter from Mr J. Venn, B.Sc., C.Eng., 
A.F.R.Ae. S., A.F.A.I.M. Mr Venn is 
Chief Engineer (Trials and Documen¬ 
tation) of E.M.I. Electronics (Aus¬ 
tralia) Pty. Ltd. 

We should explain that the letter 
came to hand some time ago but, be¬ 
cause of early printing schedules and 
prior commitments, we were not able 
to reproduce it earlier, in full, as we 
desired to do. What follows is Mr 
Benn’s letter, reproduced in ordinary 
body type and without the complica¬ 
tion of quote marks: 
Dear Sir, 

I found your article on the construc¬ 
tion of the “Musicolour” unit more 
than usually interesting as I have for 
many years, as a private individual, 
been interested in the design and con¬ 
struction of such devices. In fact, my 
first version was made in 1948 and 
used PX4 triodes controlling the cur¬ 
rent through 220 volt, 15 watt lamps, 
power being taken from a 400 volt 
DC power pack. Although reasonably 
effective as a musical kaleidoscope, it 
was even more effective as a room 
heater! Later versions progressed from 
more efficient and effective valve- 
operated devices, through saturated- 
core transformers to a power transis¬ 
tor-controlled unit activating oar head¬ 
lamp globes. 

This letter, however, is mere con¬ 
cerned with your footnote regarding 
the possible use of such an instru¬ 
ment to assist in the auditory training 
of deaf children. With the co-operation 
of this company, I was able to design 
a 4 channel frequency-to-light conver¬ 
ter specifically tailored to the charac¬ 
teristics of speech and this unit was 
lent to the South Australian Oral 
School at Gilberton, Adelaide, to use 
as a teaching aid. 

You and your readers might be 
interested in some of the technical de¬ 
tails of the device. It is certainly worth 
noting that the type of filter used in 
your “Musicolour” is quite inadequate 
for the purpose of separating out 
characteristic speech frequencies. 

In the analysis of speech by fre¬ 
quencies, the fundamental ‘Voice fre¬ 
quency” is not particularly informative 
except to define the pitch and to deter¬ 
mine whether the speaker is a man, a 
woman, or a child. Fortunately, there¬ 
fore, for a general purpose instrument, 
this band, approximately 120 to 280Hz 
wide, can be omitted. 

To permit some degree of identifica¬ 
tion of vowels, some splitting of for¬ 
mant frequencies is required. This can 
best be done by the use of two 
narrow-band filters centred on 200Hz 
and 600Hz respectively. This permits 
the separation of vowel sounds such as 
EE (as in meet) from those such as 
E (as in met). The formant in the 
first case has a frequency of approxi¬ 
mately 300Hz and in the second case 

ly be approximately H octaves with a 
flat topped, steep sided, characteristic. 
A good enough approximation was 
achieved by the use of two stagger- 
tuned resonant circuits with a fall-off 
on each side of the plateau of not less 
than 15dB per octave. 

The first version of the auditory aid 
used active filters but it was found 
that the cost was higher and the per¬ 
formance was not noticeably better 
than a considerably simpler design us¬ 
ing what were effectively “junk box” 
inductors in a “tuned base/tuned col¬ 
lector” amplifier circuit. Some further 
improvement in slopes was obtained by 
the appropriate choice of R/C coupl¬ 
ing and detector time constants. 

Since the display unit of the device 
was required only to be visible to a 
teacher and a limited number of pupils, 
low voltage low power lamps were 
used, the brilliance of these being con¬ 
trolled by a “Class D” or duty cycle 
switching amplifier, the ratio of the on 
to off time of the lamps being con¬ 
trolled by the DC output from the 
channel detectors. This allowed up to 
3 watts worth of lamp per channel 
to be controlled by transistors in the 
200 milliwatt collector dissipation class, 
keeping the bulk and cost of the unit 
to a minimum. The total number of 
transistors used, all low cost, low 
power germanium types, was twenty- 
two. 

Typical filter/out¬ 
put characteristic 
of a 4-channel aud¬ 
itory training de¬ 
vice. Also indicated 
is the relationship 
between the audio 
response and 
brightness of the 

lamps. 

a frequency of approximately 600Hz. 
Identification of consonants, voiced 

and unvoiced, is even more difficult 
but two filters centred on l.SKHz and 
5KHz respectively permits some sepa¬ 
ration of the frequency components in 
the H to 3£KHz band met in such 
consonants as L, H, G, P, etc., from 
the very high frequency components 
such sibilants as S, F, Z, V, etc. The 
lower band also isolates second for¬ 
mant frequencies in some vowels. The 
bandwidth of these filters should ideal¬ 

In such devices the wide dynamic 
range of speech is a problem unless 
complex AGC circuits are used. This 
problem was partly overcome in our 
device by compression of the input 
signal v lamp brightness characteristic; 
since the variable mark space ratio of 
the lamp switching cycle was derived 
by varying the clipping level of a 
50Hz sine wave, a non-linear control 
characteristic was obtained. Individual 
gain controls were also provided for 
each filter channel. These could be set 
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by the teacher to bring out the par¬ 
ticular characteristics of the sound 
being taught. 

The unit proved to be capable of 
displaying differences in vowel sounds 
which were difficult to identify by the 
usual “clues” used during auditory 
training. It was readily capable of 
differentiating multi-component sounds 
such as “sh” from simple sibilants like 
“s” and was in general capable of 
separating the gross characteristics of 
many consonants. 

The attractive sequences of colours 
characteristic of slowly spoken words 
aroused the interest of the children, 
although in the absence of any means 
of freezing the display a considerable 
amount of concentration was required 
As expected, the device by no means 
replaced the careful and laborious 
demonstrations and repetitions requir¬ 
ed to teach deaf children to speak but 
did prove to be a useful aid to such 
teaching. After approximately 12 
months’ use the opinion was expressed 
that most oral schools would find 
such a device useful provided “the 
price was right.” 

Unfortunately, in this area such de¬ 
vices fall into a rather odd category. 
The quantities required axe not 
sufficient to attract the attention of 
those electronic equipment manufac¬ 
turing companies who could produce 
them in quantity at a reasonable price 
(the device, for example, is much less 
complicated than a portable television 
set). Those companies who produce 
specialised one-off pieces of electronic 
equipment usually for teaching or 
medical purposes appear to operate on 

such overheads and profit margins as 
to make the equipment prices unattrac¬ 
tive to customers, who feel that the 
money would be better spent on ab¬ 
solutely essential equipment. 

It is our feeling that devices of this 
nature could best be built by groups 
of electronic hobbyists or radio ama¬ 
teurs as a form of charitable project 
for their local school or hospital, 
which might be prepared to pay for 
the components. Individuals or groups 
who would like to obtain more circuit 
details of the device for such charit¬ 
able purposes rather than commercial 
exploitation are welcome to write to 
the undersigned. 

It is also worth noting that there 
could well exist patents applicable to 
the utilisation of the concepts outlined 
in both your article and in this letter 
in auditory training. 

There is to our knowledge on the 
market at least one piece of overseas 
designed medical electronic equipment 
which displays speech characteristics 
in the form of a set of variable colour, 
variable length, discharges in gas glow 
tubes. 

In conclusion, for those interested 
in the analysis of speech in the fre¬ 
quency domain for the purpose of de¬ 
signing such devices, a useful refer¬ 
ence is “Speech Analysis, Synthesis 
and Perception” by J. L. Flanagan, 
published by Springer-Verlag; Berlin, 
Heidelberg and New York, 1965. 

Yours Faithfully 
J. VENN. 

(Chief Engineer, E.M.I. Electronics 
(Aust.) Pty. Ltd., P.O. Box 161, Eliza¬ 
beth, S.A. 5112.) 

Words in. place of facts 
Dear Sir, 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiimimiiiiititiiii 

In the September issue of “Electronics Australia in the Forum feature 
on vage 73, the word “LEDUC” is listed as being unknown to your technical 
staff. 

The correct term is the Righi-Leduc Effect. Stated rather simply, it is a 
transverse temperature gradient observed in a metal when the metal is in a 
magnetic field whose lines of force are perpendicular to the heat flux. The 
condition was jointly observed by Augusto Righi, a physicist in Italy who 
passed away about 1920, and Anatole Leduc, a physicist in France. 

In the early part of this century, there were people in the medical field, 
particularly in England and the Continent, who held great hopes that a sub¬ 
stantial number of mental and physical ills might successfully be treated by 
a combination of electrical shock and physiotherapy — the treatment of disease 
by physical remedies such as massage, exercise and diet. 

They developed a fantastic number of instruments and machines reflecting 
a high order of craftsmanship, materials and design. They attacked the subject 
with a zeal that would have turned a medieval alchemist green with envy. The 
result was a conglomeration of electrical machines that would have made 
the torture chambers of the Great Tower look like a Sunday School Bible class. 

In this environment, charlatans swarmed, opened a large number of 
clinics, devised rules and added another chapter to the book of confidence 
games. Unfortunately, history is continuing to repeat itself. 

Where one cannot closely define the operation of equipment or the efficacy 
of treatment, there is a very strong objection to the exploitation of mere 
terms to promote its sale and use. Words like Galvanic, Faradic, Leduc, 
Sinusoidal and such other tongue twisters can all too easily be used to support 
the salesman’s charming manner and help mesmerise the intended “victim!” 

Speaking generally, it has been my experience that many sales personnel 
exhibit an enormous lack of technical knowledge of their product unless, per¬ 
chance, they have been specifically recruited and trained by a large organisa¬ 
tion. Such lack of knowledge is frequently offset by impressive sounding words, 
metaphors and fantastic mental gymnastics, all aimed at completing a sale 
without too much regard for the customer’s needs or ability to pay. 

Turning to things more pleasant, “Pages From The Past” has resulted in 
many happy memories. Your printout of the tempered musical scale almost 
produced a war between the musically and technically inclined members of 
this family. 

R.R. (San Francisco, Calif., U.S.A.) c 

iiiiitiiimiitimiiiimiiiiiiinmitMiinimiiiiiiiiiiiimiimiiMMiiiiiiiiitiiiiitiiitiimiiiitiiiiiiiiiiiitiiiiiiiiiitiiitiiiiiiiitiiiHiiimituiiiiiimiiiuitiiiiiiiiiititiiiiiimimiiiii 

Tanner-James 
QUALITY 
COMPONENTS 

Terminals 
15 amp. 250 volts 
4mm top socket. 
Captive & Free rotat¬ 
ing head. Nickel 
plated brass. Nylon 
insulant. 6 standard 
colours. 

32c List 

30 amp. 250 volts 
4mm top socket. 
Captive & Free rotat¬ 
ing head. Nickel 
plated brass. Nylon 
insulant. 6 standard 
colours. 

48c List 

CAT. No. D7 

o 
CAT. No. D8 

4mm Plugs 

(t 

CAT. No. D35 

4mm single stacking 
plug. Silver plated 
contacts. Screw wire 
connection. Fully in¬ 
sulated. 6 standard 
colours. 

28c List 

O 
iHl 

CAT. No. D41 

Twin 4mm stacking 
plug. }in. centres. 
Silver plated con¬ 
tacts. Screw wire 
connections. 6 stand¬ 
ard colours. 

70c List 

MADE IN 

AUSTRALIA 
by 

Tanner-James 
Pty* Ltd* 

34 STAFFORD STREET 
HUNTINGDALE VIC. 3166 

TEL: 544 8830 
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wcrii 
It's truly a "Magnificent World 
—the world of AKA1. 
The AKAI sound immediately 
shows why, for true quality 
has a sound its own. 
The "Magnificent World" is 
yours if you get 
acquainted with AKAI. 

Model M-10 • SW-125 

THREE MOTORS AUTO. REVERSE 
TAPE RECORDER—M-10 
*CROSS-RELD HEAD*3 motors ^Sensing 
tape continuous reverse(Auto. reverse) 
♦Manual reverse *3 speeds, 3 heads *3 
speed capstan drive motor ♦Automatic 
stop/shut off *Automatic pinch wheel 
release ♦Automatic lever release *4 
track stereo/monaural recording and 
playback MOW music power solid state 
amplifier with two integrated circuits 
♦Fine vinyl leather or wooden cabinet 
♦For increased stereo enjoyment, use 
the matching speaker SW-125. 

Model X-330 

10£" REEL MULTI-PURPOSE 
.STEREO TAPE RECORDER—X-330 
♦Program mindorlAutomatic continuous 
reverse) *Sensing .tape continuous 
reverse ‘Manual reverse ♦CROSS-FIELD 
HEAD*3-speed motor for capstan drive 
♦Magnetic brake ‘Enabling to use 
10A* reel ‘4-track stereo/monaural 
recording and playback *3 speeds, 4 
heads MOW all silicon transistorized 
amplifier *24 hours continuous Hi-Fi 
stereo playback capacity at VA ips 
(7,200 feet tape) *12 hours continuous 
Hi-Fi stereo recording capacity (total 
24 hours) at VA ips(7,200 feet tape) 
*For increased stereo enjoyment, use 
the matching speaker SW-150 (3 way, 
40 watt input). 

Model X-360 

PROFESSIONAL STEREO TAPE 
RECORDER—X-360 
*3 heads, 3 motors *4 track stereo/ 
monaural recording and playback *4 
tape speed (1%, 7 A and 15 ips) 
*3 speeds main motor ‘CROSS-FIELD 
HEAD *50 watt solid state amplifier 
♦Automatic volume control (Comput- 
O-matic) ‘Automatic continuous re¬ 
verse (Reverse-O-matic) ‘Automatic 
dust minder‘Magnetic brake for motors 
♦For increased stereo enjoyment, use 
the matching speaker SW-160 (4 way, 
60 watt input). 

Prove it by the sound! 
.prove it with 

AKAI 

AKAI AUSTRALIA PTY. LTD.: 276 
Castlereagh St., Sydney, N.S.W./146 
Burwood Rd., Hawthorn, VICTORIA/ 
399 Montague Rd., West End, Bris¬ 
bane, QUEENSLAND/8 Arthur St., 
Unley, S.A. / 579 Myrray St., Perth, 
W.A. HOMECRAFTS: Petrie St., Canbe¬ 
rra, A.C.T J.B. YOUNG: Giles St., 
Kingston, A.C.T. 
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Chapter 9 

FET applications—parameter spread and its implications— 
design approaches — biasing — fixed and self bias — com¬ 
posite bias—audio amplifiers—configurations—DC ampli¬ 
fiers — RF amplifiers and oscillators —• other applications. 

We have seen in the last chapter 
that both the JFET and IGFET 
varieties of field-effect transistor effec¬ 
tively combine many of the worth¬ 
while features of the familiar ther¬ 
mionic valve with the compactness, 
efficiency and reliability characteristic 
of semiconductor devices in general. 
It should therefore come as no sur¬ 
prise to find that both of these devices 
are of considerable value to the 
designer of electronic circuits and 
that, as a result, their applications are 
both numerous and rapidly growing. 

It is proposed to discuss briefly in 
the present chapter some of the more 
common applications in which FET 
devices are found. However, before 
dealing with specific applications it 
will be worthwhile to examine some 
more general aspects of device usage 
which are associated with, and follow 
from, a seemingly unavoidable varia¬ 
tion in parameter values from device 
to device. 

It may be remembered that the be¬ 
haviour of FET devices can be 
described in terms of three main 
parameters, which in the case of 
JFETs and depletion-type MOSFETs 
are the zero bias current Idss, the 
pinch-off voltage Vp, and the trans¬ 
conductance gm. Enhancement type 
MOSFETs may be described by equi¬ 
valent parameters. 

Basically these parameters are deter¬ 
mined by such factors as the semi¬ 
conductor impurity doping levels and 
the effective dimensions or “geo¬ 
metry” of the device channel region. 
Because doping levels and device 
geometry are in practice variables, 
subject to inevitable variations during 
production, the parameters for a par¬ 
ticular FET device type are subject to 
a corresponding variation about their 
nominal values. This type of variation 
in fact tends to occur in the para¬ 
meters of all semiconductor devices, 
and is commonly known as parameter 
spread. 

As a result of parameter spread, 
the voltage-current behaviour of the 
channel region of each device of a 
particular type of FET will tend to 
be different from that of every other 
device. Hence in practice such a 
device type cannot be represented by 
a single family of Vds/Ids curves as 
shown in figure 8.3 of last chapter. 
Rather, each individual device will 
tend to have its own family of curves, 
so that the device type as a whole 

could really only be represented by a 
complete “family of curve families.” 

Not only is such a “family of curve 
families” very difficult to represent 
graphically, but also it presents the 
information on both the nominal de¬ 
vice parameter values and their 
spread ranges in a particularly un¬ 
wieldy form. It is for this reason that 
the “static drain-source characteristic” 
illustrated in figure 8.3 is generally 
found to be of little use in practical 
FET circuit design. 

Fortunately the required informa¬ 
tion can be both presented and repre¬ 
sented in a form far more easily 
interpreted and used, by means of 

by Jamieson Rowe 

9.1 can be drawn using information 
supplied by the manufacturer. Hence, 
by definition, any particular device of 
the type concerned should have a 
transfer curve lying somewhere be¬ 
tween those for the upper and lower 
limit devices, with a majority of de¬ 
vices (ideally) falling close to the curve 
representing a nominal device. 

The curves of figure 9.1 may seem 
to exaggerate the extent of spread 
variation in FET parameters, but this 
is not the case. Because of the narrow 
channel region involved in most FET 
devices, the parameters of these devices 
tend to be particularly sensitive to 
doping level and geometry variations. 
Hence the extent of spread variation 
in FET devices tends to be somewhat 
greater than for most other semicon¬ 
ductor devices. 

As one might expect, this rather 
wide spread in FET parameters tends 
to complicate circuit design. The de¬ 

+ Idi 

Figure 9.1 
COMPOSITE TRANSFER CHARACTERISTIC 

(N-CHANNEL JFET) 

the “static transfer characteristic” 
which was shown previously in figure 
8.4. Being a single curve for any 
particular device, this characteristic 
quite readily lends itself to representa¬ 
tion of the limits of parameter spread 
applicable for a given device type. 

The way in which the static transfer 
characteristic is adapted to represent 
the behaviour of a certain FET device 
type is illustrated in figure 9.1. Here 
the curve marked “nominal device” 
corresponds to an average or typical 
device having the nominal values of 
Idss. Vp and gm for the device type 
concerned, while the other two curves 
represent hypothetical “limit” devices 
representing the extremes of parameter 
spread permitted within that device 
type. 

For any given FET device type, a 
set of curves similar to that of figure 

signer must generally arrange for his 
circuit to be particularly tolerant of 
device parameter variations, because 
each piece of equipment concerned 
will contain not simply a sample from 
a group of virtually identical devices 
of the required type, but rather a 
sample from a distribution of devices 
whose behaviour varies over a signifi¬ 
cant range. 

Basically this forces the designer to 
think primarily in terms of the upper 
and lower limit devices, and adopt a 
“worst case” design procedure. Each 
important aspect of circuit perform¬ 
ance is arranged to fall within accept¬ 
able limits for both the extremes of 
device variation, by this means ensur¬ 
ing that performance will also be ac¬ 
ceptable for all devices in between the 
extremes. 

Naturally those aspects of circuit be- 
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AMPLIFIERS 
Akai - Sound - Linmark - Monarch - 
Compax - Kenwood - Sony - Tempo - 
Sansui - Leak - Grundig - Cosmos, etc. 

TURNTABLES 
Dual - JH - Neat - B.S.R. - Sony - P.E. 
- Compax - Labcraft - Goldring, etc. 

TONE-ARMS«CARTRIDGES SUP 
Neat - A.D.C. - Ortofon - All Balance - 
Goldring - Decca - Audio Technica - 
Dual - Shure, etc. 

SPEAKERS 
Soundmaster 
Wharfedale - Tes¬ 
la - Soundwood - 
Philips - Rola - 
Kenwood - Sansui 
- Akai - Leak - 
Sony, etc. 

A full range of access¬ 
ories and component 
parts stocked, includ¬ 
ing largest selection of 
Acoustic Speaker Grille 
Cloth- available in Aus¬ 
tralia. Send now for 
samples and details. 

Tesla - Akai - Sony 
- National - Kriesler 
- Thorn Atlas - B.S.R. 
- Toshiba - AIWA - 
Philips - Grundig .- 
Tandberg - Geloso - 
Uher - Revox, etc. 

HHHMOBHiHiHinaiHMHH POST TODAY 

I am interested in purchasing. 

Please send details of equipment available in $. price range 

NAME 

POSTCODE 
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haviour or performance which the de¬ 
signer may regard as important will 
depend upon the type of circuit in¬ 
volved. In the case of audio and RF 
amplifiers, it is often important to 
keep the transconductance of the FET 
devices within narrow limits at the 
quiescent operating point, in order to 
maintain the circuit gain; however, in 
RF mixers it may be more important 
to maintain the drain current within 
a narrow range, to ensure satisfactory 
signal-handling performance. In the 
case of DC amplifiers it may be im¬ 
portant to maintain the drain or source 
voltage of a stage within certain limits, 
to ensure correct interstage coupling 
conditions, whereas in switching cir¬ 
cuits the main concern may be to en¬ 
sure that all devices switch reliably 
between cutoff and “full on.’* 

Probably the most common method 
used to bias JFETs and type A and B 
MOSFEXs to the appropriate DC 
quiescent operating point in linear cir¬ 
cuits is the “self-bias” method, which 
is illustrated in figure 9.2. It may be 
seen that this method is very similar 
to the cathode-bias system often used 
for thermionic valves. The required 
gate-source bias voltage is generated as 
a voltage drop due to the flow of 
drain-source current Ids through a 

+ Vdss 

EFFECTIVE GATE BIAS * -(Ids.Rs) 
ASSUMING GATE LEAKAGE 

CURRENT NEGLIGIBLE 

Figure 9.2 

small resistor Rs connected in series 
with the source electrode. 

With most modem IFET devices, 
and certainly with all normal MOS- 
FETs, the gate leakage current Igss 
is sufficiently small to be negligible in 
all but the most critical circuitry. 
Hence the presence of any resistance 
Rg in series with the gate electrode 
does not provide any significant con¬ 
tribution to gate-source bias. As a re¬ 
sult, the effective gate-source bias pre¬ 
sented to a device in this type of cir¬ 
cuit is simply given by —(Ids.Rs). 

It may be seen that this bias method 
involves negative feedback, because the 
bias applied to the device depends 
upon the current drawn by the device 
itself. This explains the meaning of 
the term “self-bias.” 

The negative feedback involved in 
this method of biasing helps consider¬ 
ably to reduce the effect of device 
parameter spread upon the DC operat¬ 
ing conditons. A device near the upper 
limit of the parameter spread range 
tends to provide itself with increased 
bias, whi’e a device near the lower 
limit tends to provide itself with less 
bias—in both cases moving the oper¬ 
ating conditions closer to those for a 

nominal device than would be the case 
if fixed bias were applied. 

This “stabilising” action may be seen 
quite clearly if the behaviour of the 
self-bias system is compared with that 
of fixed bias using a composite transfer 
characteristic of the type introduced 
in figure 9.1. Such a characteristic has 
been drawn in figure 9.3 with bias 
lines for both fixed and self-bias. 

■* With fixed gate-source bias, repre¬ 
sented by the dashed line, it may be 
seen that the operating point of indivi¬ 
dual devices will vary widely. An upper 
limit device will operate at point A, 
drawing considerably greater drain- 
source current than a nominal device 
at point B. Conversely a lower limit 
device will operate at point C, with 
a considerably lower drain-source cur¬ 
rent. Quite apart from any embarrass¬ 
ment which this wide range in drain- 

bias. This may well reduce its signal 
performance to an unacceptable level. 

The improvement in operating point 
stability gained by the use of self-bias 
is shown by the oblique solid line pass¬ 
ing through the origin. The slope of 
this line is equal to (—1/Rs), repre¬ 
senting the relationship between gate- 
source bias voltage and the drain- 
source current. The self-bias operating 
points for upper limit, nominal and 
lower limit devices are marked respec¬ 
tively as points D, E and F. 

It may be seen that the range in Ids 
values between points D and F is 
significantly less than that between 
points A and C, showing that self¬ 
biasing helps considerably to reduce 
the effects of parameter spread on 
quiescent drain-source current. Also it 
may be noted that all devices are now 
biased to approximately corresponding 

+ Ids 

Figure 9.3 

Figure 9.4 
FIXED FORWARD BIAS TO PERMIT INCREASED SOURCE RESISTOR 

source current may incur, there are 
often other problems. 

In circuits wherein the drain is con¬ 
nected to the drain supply via a very 
low resistance, the high current drawn 
by an upper limit device under fixed 
bias conditions may be sufficient to 
cause excessive power dissipation and 
device damage. Alternatively, if the 
drain is connected to the supply via 
a significant resistance the voltage drop 
produced by the high drain current 
may cause the drain-gate voltage pre¬ 
sent at the device to fall below the 
pinch-off voltage Vp, causing such a 
device to operate outside the linear 
pinch-off or “pentode” region. 

The low drain-source current drawn 
by a lower limit device admittedly does 
net produce dissipation or operating 
region problems. However, the working 
transconductance or gm of such a 
device will tend to be quite low, 
because of its proportionally greater 
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points on their transfer characteristics, 
which generally reduces transconduct¬ 
ance variations to a minimum and 
contributes to more uniform signal¬ 
handling performance. 

As may become apparent later in 
this chapter from the various FET 
device applications described, the 
simple self-bias method illustrated in 
figures 9.2 and 9.3 is widely used for 
FET amplifiers, mixers, oscillators and 
other “linear” circuits. Assuming the 
use of modern FET devices having 
parameter spreads confined within 
reasonable limits, the designer can 
generally use this method to design 
his circuit for satisfactory operation 
with all devices of the type concerned. 

There are, however, cases where the 
simple self-bias method does not pro¬ 
vide the required degree of operating 
current stabilisation. In such cases it is 
often possible to achieve satisfactory 
results using an extension of the 
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THE AUTOMATIC TURNTABLE 

WITH MORE PRECISION THAN 

YOU MAY EVER NEED 

ASK FOR A CATALOSUE OR DEMON STRATION SY YOUR NEAREST DEALER 

FRED A. FALK (SALES) PTY. LTD. 
28 KING STREET, ROCKDALE, N.S.W_PHONE 59 4783—59 7731 

S.A.—Truscott Electronics & all leading Electrical Houses 

W.A.—Athol M. Hill, 613 Wellington St., Perth. 

TAS.—All leading Electrical Houses. 

Distributors: 

N.S.W.—All leading Electrical Houses. 

VIC.—Radio Parts & Electrical Houses. 

QLD.—Ron Jones P/L., 7-9 Merton Rd., Sth. Brisbane. 
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method which is illustrated in figure figures 9.2 and 9.3 cannot be used 
9.4. for enhancement or type C MOSFETs, 

Here a source resistor Rs is used as because it may be remembered that 
before, but in addition the gate of the these devices are normally “off.” A 
device is provided with a fixed forward fixed bias component is therefore al- 
bias. This may be provided either by ways required for such devices when 
means of a resistive voltage divider used in linear circuitry. However, this 
from the Vdss supply, as shown, or requirement nevertheless permits the 
alternatively by leaving the gate at use of the composite bias method of 
ground or common potential and re- figure 9.4 and, in fact, this method 
turning the source resistor to a suitable is that generally used with type C 
reverse-polarity supply line. In the case MOSFETs because of the wide para- 
of an N-channel device as shown, the meter spreads encountered, 
latter approach would involve the use Figure 9.5 shows this biasing 
of a second supply which provides a method as used for type C MOSFETs, 
negative voltage with respect to ground, together with the corresponding com- 

As a result of the fixed forward bias, posite transfer characteristic and bias 
the source resistor Rs can be made line. The reader may care to compare 
larger in value than for simple self- these with figure 9.4. 
bias. This increases the negative feed- Having considered briefly some of 

TYPE C OR ENHANCEMENT MOSFET BIASING 
figure 9.5 (P-CHANNEL DEVICE SHOWN) 

signal to the device is applied to the 
gate electrode, while a load resistor 
Rd in the drain lead develops the 
amplified output signal. The source re¬ 
sistor Rs is normally bypassed to 
ground as shown, to prevent signal 
negative feedback or “degeneration.” 

Typically the voltage gain which 
may be obtained from such a stage is 
rather modest compared with the cor¬ 
responding valve configuration. This is 
both because current JFET devices 
have a somewhat lower transconduc¬ 
tance, on the average, and because 
parameter spread and voltage break¬ 
down limitations generally restrict the 
value of load resistor Rd to a rela¬ 
tively low value. 

With JFET devices this type of 
stage also tends to have a rather re¬ 
stricted high-frequency response, due 
to effective magnification of the drain- 
gate capacitance Cdg by the Miller 
effect. For any signal at the gate of 
the device there is at the drain elec¬ 
trode an amplified replica of opposite 
phase, so that the total effective signal 
voltage across Cdg is (A -f 1) times 
the signal amplitude at the gate. As a 
result the current drawn by Cdg is 
quite high, equivalent in fact to a 
capacitor of value (A + l).Cdg con¬ 
nected from gate to ground. 

Despite the limitations on gain and 
frequency response, the common 
source configuration is a very useful 
one, and is finding increasing use in 

back action and hence gives a further 
improvement in operating current stabi¬ 
lisation. The effect may be seen from 
the graph in figure 9.4: the reduced 
slope of the bias line has further re¬ 
duced the range in Ids values between 
the operating points of upper-limit and 
lower-limit devices. 

Note, however, that although an 
improvement is gained in terms of 
drain-source current stability, it is 
actually at the cost of transconduc¬ 
tance stability. Because of the lower 
slope of the bias line, devices near the 
upper limit of spread range are biased 
at proportionally lower points than 
those near the lower limit. 

Fairly obviously the bias require¬ 
ments for minimum Ids variation are 
somewhat in conflict with those for 
minimum transconductance variation, 
so that the designer must generally 
select his bias conditions to favour 
whichever of the two is of greater im¬ 
portance in the application concerned. 
Where both are equally important it 
is usually necessary to arrange a “com¬ 
promise” bias situation, and use selec¬ 
ted FET devices whose parameters are 
confined to a sufficiently narrow spread 
range. Naturally this course is adopted 
only in critical applications, as selected 
devices are generally rather costly. 

Because the application of forward 
bias to the gate of a FET tends to 
reduce the drain-gate bias, the designer 
using the bias method of figure 9.4 
must be careful to ensure that all 
devices will operate in the pentode 
region with Vdg>Vp. This can some¬ 
times pose problems, as the resistance 
of a load in the drain circuit tends 
to reduce the actual drain voltage, 
while the drain supply voltage Vdss 
is generally limited by device break¬ 
down considerations. 

The simple self-bias^ method of 

Figure 9.6 

COMMON DRAIN 
("SOURCE FOLLOWER") 

COMMON GATE 

the general aspects of FET device 
usage, let us now turn to consider 
more closely some of the more com¬ 
mon circuit applications of these 
devices. 

Possibly the most familiar type of 
circuitry in which FETs are found is 
that of low frequency or “audio” 
amplifiers. Both the JFET and the 
various types of MOSFET are 
eminently suited for use in this type 
of circuitry, their unique combination 
of high input impedance and signifi¬ 
cant power gain making them the 
solid-state equivalent of the familiar 
thermionic valve. 

As with the thermionic valve, there 
are three general amplifier circuit con¬ 
figurations in which FET devices may 
be used. These are known respectively 
as the common source, common drain 
and common gate configurations, and 
are illustrated in basic N-channel 
JFET form in figure 9.6. It may be 
noted that the common drain configu¬ 
ration is also known as the “source 
follower” configuration. 

The common source configuration 
may be seen to be the FET equiva¬ 
lent to the familiar common cathode 
thermionic valve stage. Here the input 

modem audio equipment. It provides 
useful voltage gain while offering the 
high input impedance characteristic of 
thermionic valve stages, together with 
a very low noise level. 

The common drain or source-fol¬ 
lower configuration is very similar to 
the familiar cathode follower stage, and 
finds corresponding circuit applications. 
While providing slightly less than unity 
voltage gain it offers appreciable cur¬ 
rent gain, and is therefore well suit¬ 
ed for impedance transformation. Typi¬ 
cal JFET source follower stages may 
present input impedances of 30M or 
higher shunted by a few pF, and out¬ 
put impedances as low as 100 ohms. 
Higher input impedance values again 
may be obtained either by means of 
more elaborate source-follower circuits, 
or by using MOSFET devices. 

The common-gate configuration is 
probably that least used for audio 
amplification, although it is quite fre¬ 
quently used in RF circuitry as may 
become evident shortly. It offers vol¬ 
tage gain but no current gain, and 
hence does not take advantage of the 
inherently high input resistance of the 
device itself. The main advantage of¬ 
fered is high frequency response, as 
the grounded gate acts as a shield 
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There's only one way to be sure you are getting the 

best for your money when buying hi-fi, and that is to 

listen to EVERY combination that falls into your price 

bracket. And where can you do that? 

Why, at Stereo Sound Systems' news demonstration 

room, at 123 Whitehorse Road, Ringwood, Victoria. 

There, in ideal conditions and without delay in switch¬ 

ing from one set-up to another, you can hear a vir¬ 

tually infinite combination of units. 

Why not pay us a visit and judge for yourself. 

We guarantee you a SOUND EXPERIENCE. 

A SOUND EXPERIENCE 

TEREO 
OUND 
YSTEMS 

123 WHITEHORSE ROAD, 
RINGWOOD, VICTORIA. 3134. 

Telephone 870-4961 
PTY. LTD. 

One of the latest and certainly the most unusual 

amplifiers to be brought into Australia by Stereo 

Sound Systems is the Sugden Class A stereo trans¬ 

istor unit. This amplifier has a distortion content 

far lower than usual Class B designed transistor 

units when operating at normal domestic listening 

levels. 

The amplifier for the enthusiast where quality 

comes before price. 
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between input and output and pre¬ 
vents degenerative feedback. 

It should be noted that although the 
basic circuits shown in figure 9.6 em¬ 
ploy N-channel JFET devices, they are 
equally suitable for both P-channel 
JFETs and the various types of MOS- 
FET. Also although the circuits are 
shown with the simple self-bias sys¬ 
tem of figure 9.2, which is often quite 
adequate, they may also be arranged 
with the composite biasing system of 
figures 9.4 and 9.5. 

DC amplifiers form a second impor¬ 
tant application of FET devices. Such 

(c) CASCODE USING DUAL-GATE MOSFET 

Figure 9.7 

amplifiers are used in analog comput¬ 
ers, control systems, electronic volt¬ 
meters, electrometers and other mea¬ 
suring instruments. FETs are quite well 
suited for this type of application by 
virtue of their higji input impedance 
and the inherently good temperature 
stability of their parameters. 

A common configuration used in DC 
amplifiers using FETs is the differen¬ 
tial amplifier, also called the “long¬ 
tailed pair.” This is a balanced circuit 
in which two devices are connected in 
basically common-source configuration, 
but sharing a single source impedance. 
The balanced nature of the circuit 
tends to cancel out any drift of the 
device parameters with aging and 
temperature variations, resulting in a 
high degree of stability. The shared 
source impedance may be either a re¬ 
sistor, for relatively non-critical appli¬ 
cations, or alternatively another FET 
device connected as a constant-current 
load. 

Another very important application 
of FET devices is in RF circuitry, 
where they are used as amplifiers, os¬ 
cillators, mixers and frequency multi¬ 
pliers. JFET and particularly MOS¬ 
FET devices are well suited for most 
RF applications by virtue of their high 
power gain, high input and output im¬ 
pedances (for low tuned circuit loading) 
and low internal feedback. 

A further advantage of FET devices 
for RF amplifier and mixer applications 
is that they are generally capable of 
significantly improved cross-modula¬ 
tion performance compared with both 
thermionic valves and the more 
established bipolar transistors. This 

arises from the shape of the transfer 
characteristic, which for FET devices 
is significantly closer to the ideal 
“square law” relationship. 

Examples of typical FET device RF 
applications are shown in figure 9.7. 
The circuits of (a), (b) and (c) illustrate 
RF amplifier configurations, shown 
here using various MOSFET devices, 
while the circuit of (d) is of a simple 
self-excited L-C oscillator using a 
JFET device. 

Of the RF amplifier configurations 
shown in figure 9.9 (a) and (b), which 
are those most commonly used for 

(d) JFET HARTLEY OSCILLATOR 
(••GATE-LEAK" BIAS) 

single-gate JFET and MOSFET de¬ 
vices, the common-source circuit gene¬ 
rally makes best use of all the device 
parameters. However, with JFETs and 
to a lesser extent with MOSFETs, the 
feedback action of the internal drain- 
gate capacitance Cdg tends to make 
neutralisation necessary if full gain 
and adequate stability are to be ob¬ 
tained. This applies particularly at 
very high and ultra-high frequencies. 

A common method of applying 
neutralisation in fixed tuned, narrow 
band amplifiers is by means of an in¬ 
ductor connected between the drain 
and gate electrodes of the device in 
series with a DC blocking capacitor, 
as shown. Basically the inductor pro¬ 
duces parallel resonance with Cdg at 
the operating frequency, and thus 
cancels the feedback action. 

The common-gate configuration of 
figure 9.7(b) needs no neutralisation, 
as the gate and substrate are both 

grounded and therefore act as a shield 
between input and output. However, 
this configuration has no current gain, 
and does not take advantage of the 
high input impedance of the device. 
It is used mainly at frequencies above 
the range in which stable operation 
may be obtained with the common 
emitter circuit. 

Virtually all the advantages of the 
common-source and common-gate con¬ 
figurations are combined in the so- 
called “cascode” circuit, which is illus¬ 
trated in figure 9.7(c). This is basically 
a combination of the two previous 
circuits, with the output of the com¬ 
mon source stage untuned and con¬ 
nected directly to the input of the 
common-gate stage. It is a configura¬ 
tion for which the recently developed 
dual-gate MOSFET is particularly well 
suited, as may be seen, because this 
device is virtually two devices in one. 
However, the cascode circuit is also 
often used with single gate JFET and 
MOSFET device pairs. 

The circuit of figure 9.7(d) illus¬ 
trates a simple L-C oscillator using a 
JFET device. The configuration shown 
is that of the classical “Hartley” or 
tapped coil oscillator, and it may be 
seen that the JFET version of this 
oscillator is very similar to that using 
a thermionic triode. A “gate leak” 
R-C combination in the gate lead de¬ 
velops signal-derived bias as a result 
of gate current flow on signal peaks. 

The MOSFET version of this and 
other oscillator circuits tends to be 
slightly more complex, as it may be 
remembered that MOSFETs cannot 
draw gate current without sustaining 
damage. It is generally necessary either 
to provide fixed bias, or to provide a 
diode detector circuit to generate sig¬ 
nal-derived bias. 

There are many interesting and im¬ 
portant applications of FET devices in 
addition to those which have been 
mentioned in this chapter. These in¬ 
clude ultra-long period timing circuits, 
sample and hold circuits, chopping 
and analog signal switching, and in 
circuits requiring voltage-controlled re¬ 
sistors and current regulating ele¬ 
ments. Unfortunately space restrictions 
prevent discussion of these further ap¬ 
plications here even in a brief and 
cursory manner; however, it is hoped 
that the foregoing will have given the 
reader at least a satisfying introduction 
to the many and varied applications 
of these devices. 

Further information concerning 
both the applications discussed in the 
foregoing and those which it has not 
been possible to discuss will be found 
by interested readers in the references 
listed below. 

... 
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You thought you knew all the tricks! 

One of the weirdest "service" stories I have encountered 
for a long time came my way this month, and I have elec¬ 
ted to commence my notes with it because it has prompted 
some general thoughts and 

the set it 

An acquaintance of mine is by way 
of being a part-time reconditioner of 
TV sets. He has a regular job—not 
in any way connected with electronics 
—but is now approaching retiring age. 
As a part time activity, which he will 
no doubt continue after he retires, he 
acquires traded-in sets, usually for a 
quite nominal sum, reconditions them, 
and sells them. And, even where* a set 
needs a new picture tube, which a 
good proportion do, he is still able to 
sell it at an attractive price and make 
a few dollars on the deal. 

Naturally, he lands a “bomb” now 
and again, fit only to be stripped for 
spare parts, but even these are good 
value when considered on this basis. 
Among the “bombs” are those that 
someone has had a go at; someone who 
should have stuck to his motor bikes 
and lawn mowers! 

It was one of these that forms the 
basis of my story. The set as he re¬ 
ceived it was working, but producing 
a very weak wishy-washy picture; the 
type of image that can only be viewed 
at night with the lights out. His natural 
reaction was to suspect the picture tube 
and, in a way, this was right. How¬ 
ever, the connection between the pic¬ 
ture tube fault and the weak picture 
was very indirect. 

The picture tube had a heater 
cathode short. This usually means com¬ 
plete loss of picture, since the cathode 
is the electrode normally used to 
accept the video signal. One of the 
tricks employed in the past, to avoid 
buying a new picture tube*, is to fit 
a one-to-one filament transformer to 
supply the picture tube heater, there¬ 
by providing a heater supply which is 
not connected to chassis. This allows 
the cathode to resume its role of a 
video electrode, even if now limited 
in terms of -response to high video fre¬ 
quencies by the added capacitance to 
ground. 

Presumably the character who had 
doctored this set knew all about this 
technique; at any rate, he was well 
clued up on TV circuitry. The only 
snag was he obviously did not want 
to incur the cost and inconvenience 
associated with fitting such a transfor¬ 
mer. 

So what did he do? 

I could stop the story right now and 
leave you to guess the answer, but I’ll 
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comments on the section 
concerned. 

wager the cnly right answer would be 
from “the bloke wot done it.” 

His trick was to wind three turns 
of EHT cable around one leg of the 
EHT transformer and use this as a 
filament winding. My first reaction, on 
hearing the story, was to declare that 
it wouldn’t work; that there simply 
would not be enough energy available 
to supply any useful amount of power 
to the picture tube filament, to say 
nothing of what was needed to supply 
the normal EHT requirements. 

As it turned out, I was wrong. I 
was able to satisfy myself 
that, at least as far as this parti¬ 
cular set was concerned, there was 
enough energy to perform these fun- 
tions — after a fashion. More pre¬ 
cisely, the picture tube had some heat¬ 
er voltage and some EHT voltage, but 
not enough of either to function pro¬ 
perly. Hence the dim picture and re¬ 
stricted viewing conditions. 

Which is not surprising. The sur¬ 
prising thing is that it worked at all! 

Which brings me to a more seri¬ 
ous discussion of an apparently simple 
part of the TV receiver, but one which 
can create its own share of problems. 
I refer to the legitimate filament loop 
around the EHT transformer leg, used 
to light the EHT rectifier. 

A regular fault in this section is a 
breakdown between the loop and the 
transformer core or frame. One or two 
brands of sets seem to have been the 

The tube's gone all right! Some¬ 
body's pinched it! (<lTV Times”) 

'/a, January, 7970 

main offenders in the past, mainly, it 
appears, because they were designed 
to deliver rather more EHT than the 
average set. At any rate, and what¬ 
ever the cause, at least one manufac¬ 
turer has recognised that the problem 
does exist and has made available an 
extra insulating sleeve designed to slide 
over the filament loop. 

Such a breakdown is not hard to 
diagnose and repairs would appear to 
be relatively simple. In an emergency, 
one may sometimes get the set back 
on the air with the aid of some plastic 
insulation tape, but the complete loop 
should be replaced at the first oppor¬ 
tunity. 

But this operation is not as simple 
as it may appear, because there is 
more than one kind of wire for this 
job. For the reason that it is difficult 
to provide less than one complete turn 
of wire around the transformer leg, it 
is also difficult to provide precisely the 
correct voltage to suit the EHT recti¬ 
fier filament. In practice, the filament 
is designed to operate on something 
less than a typical voltage delivered by 
a single turn, the difference being taken 
care of by means a small value re¬ 
sistor in series with the filament loop. 

At least, that was the original idea. 
Then someone had the bright idea that 
the resistance could be included in the 
loop by using resistance wire in place 
of copper wire, which was a much 
neater way of doing the job. The 
only snag was, what happens when 
someone unfamiliar with the technique 
replaces a resistance wire loop with a 
cooper wire loop? The answer is a 
string of prematurely defunct EHT 
rectifier tubes, a situation I have en¬ 
countered many times over the years. 

And not the least disturbing aspect 
of this situation is that it can, and 
often does, go on for many months 
before someone complains that the set 
seems to be “hard” on EHT recti¬ 
fiers. Even then, an inexperienced 
mechanic may dismiss the sequence 
as “coincidence,” if for no other rea¬ 
son than that he can offer no satis¬ 
factory explanation. 

But recognising someone else’s mis¬ 
take, in the light of complaints, is one 
thing. Not making the same mistake 
oneself is something else again. It 
is easy enough to stock both kinds 
of wire but less simple accurately to 
recognise the type of wire encountered 
in a damaged loop in order that one 
may select the correct type for re¬ 
placement. 

Just how does one tell the difference 
between tinned copper wire and re¬ 
sistance wire? One trick, assuming one 
has a couple of inches of material 
available, is to scrape the wire with 
glass paper or the blade of a knife. 
If it retains its “tinned” look, it will 
be resistance wire, whereas copper wire 
will be immediately recognisable. Al¬ 
ternatively, if it is not convenient to 
scrape a suitable length, snip off an 
end leaving a clean cut which can be 
viewed under a small magnifying glass. 

Where a damaged loop can be 
stripped of insulation, it is usually pos¬ 
sible to recognise resistance wire by 
the way it bends. Copper wire is fairly 
soft, but resistance wire is harder with 
a more “springy” characteristic. 

Manufacturers do colour code this 
kind of wire, which should make things 
simple. Unfortunately, they do not all 
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use the same code, which is confusing 
to say the least. What appears to be 
the most popular code is green for 
resistance wire and red for copper wire. 
However, one manufacturer uses black 
for resistance wire, which tends to con¬ 
flict with the older situation where 
black was often used for copper wire, 
particularly in the days before resist¬ 
ance wire was common in this applica¬ 
tion. 

By way of variety, my next story is 
on a completely different subject. The 
device was a portable tape recorder, 
of Japanese origin, and of a make and 
model which I could not recall having 
seen on the local market. In short, I 
had every reason to believe that it was 
one which had been brought in by 
someone returning from an overseas 
tour. Even before I opened it, I men¬ 
tally registered that it might present 
a problem if any special parts were 
required. 

The unit was designed to work either 
from internal batteries or an internal 
mains supply, and I gathered that it 
was used mainly in the latter mode. 
The owner’s complaint was that perfor¬ 
mance was poor, very noisy, and that 
the function switch — a simple rotary 
control knob — often had to be juggled 
back and forth before it would work 
at all. I was able to confirm these 
symptoms with a quick check at the 
counter. 

Some time later I set it up on the 
bench and took a more serious look at 
it. Having fiddled with the controls' 
once again and confirmed that it was 
still faulty, I removed the back. And 
What a sight I beheld. It was the old 
story of a set of forgotten batteries. 
Whether they had simply died of old 
age or whether the recorder had been 
put away while switched on, I have no 
way of knowing. Suffice to say that 
the batteries now had their insides out¬ 
side — and spread over most of the in¬ 
side of the recorder. 

What a mess it was. Presumably it 
had been left standing with the bat¬ 
teries at the top. The “goo” from their 
insides had run out through several 
openings in the battery compartment, 
down the centre of the board, and 
finished up on the multi-contact func¬ 
tion switch. This latter was a “straight 
line” type switch, operated by a system 
of levers which coupled it to .the con¬ 
trol knob and converted the rotary 
action of the knob to the reciprocating 
action for the switch. And, while 
similar types are available on the local 
market, I was not very optimistic 
about securing an exact replacement. 

Gaining access to all the places 
which needed attention was the. next 
problem. Not only did I need to treat 
those which I could see, I also needed 
to be able to inspect the whole of 
the mechanism to ensure that that 
there were no hidden pockets which 
could cause trouble later. 

The best approach seemed to be to 
lift out the deck. The printed wiring 
board was fastened to this at right 
angles and the slide switch was attach¬ 
ed to the wiring board, but with a me¬ 
chanical linkage to the deck. After re¬ 
moving what seemed to be an unusual¬ 
ly large number of screws I was able to 
lift the deck clear. There were a large 
number of interconnecting cables be¬ 
tween the board and the deck, and I 
did not fancy the* task of recording 

their terminations, disconnecting them, 
and then replacing them later. How¬ 
ever, I soon realised, that by discon¬ 
necting only three, 1 would be able 
to lay the board flat alongside the 
deck. The only other requirement was 
to disconnect the mechanical linkage 
between the switch and deck. 

Then I took a more detailed look 
at the damage1. As far as the board 
was concerned it seemed to have come 
off rather better than I expected. The 
copper patter did not appear to be 
damaged at all, mainly because the 
coating of flux which is normally 
sprayed on to these before assembly 
seemed to have provided very good 
protection. However, several compo¬ 
nents in the direct path of the goo 
had suffered. 

The main casualties were two elec¬ 
trolyses. Both were single ended types 
supported by their pigtails just clear 
of the board. There was a mass of 
corrosion Where the two pigtails should 
have been and it was evident that at 
least one pigtail no longer existed. 
When I prodded the same general area 
of the other one another pigtail dis¬ 
integrated. Well, that was two com¬ 
ponents which would have to be re¬ 
placed. 

But what was really worrying me 
was the switch. Some of the contacts 
were badly corroded, and I could see 
little possibility of replacing it. It was 
salvage it or nothing. One of the 
problems with the goo from inside 
batteries is that, once it hardens, it 
does not respond readily to the 
common solvents. I tried attacking it 
with a toothbrush dipped in a variety 
of solvents, but it stubbornly refused 
to move. This was not so bad on the 
board, where one could apply some 
force with the blade of a screwdriver. 
Around the delicate switch contacts it 
was another matter. 

Finally, I tried a weak solution of 
vinegar in water, reasoning that the 
acid content might react favourably 
with the alkaline contents of the bat¬ 
teries. Whether the resultant chemical 
reaction was as simple as all this I 
am not sure; all I know is that it 
worked. The white crystalline mess 
startled to soften and fairly soon I had 
the switch looking reasonably clean, 
if somewhat patchy. 

Then I began to worry about the 
effect of the vinegar. Might it not be 
just as corrosive, in its way, as was 
the alkaline mixture? So once again 
I attacked with the toothbrush, this 
time dipped in clean water. After 
giving it a pretty thorough going over 
in this fashion, I felt reasonably con¬ 
fident that the various mixtures had 
been removed. 

It may seem strange to talk about 
cleaning parts of electronic equipment 
with water but, provided one is careful, 
it is an acceptable approach. The main 
thing to avoid is allowing water to 
reach components having a mechanical 
function, such as potentiometers, vari¬ 
able capacitors, sockets, and so on. 
Water in the working parts of these 
can cause trouble, even if it may be 
only temperorary. Remember also. I 
am talking about solid-state equipment 
operating at low voltages. Valve equip¬ 
ment, running at several hundred 
volts, is quite another matter. 

And if one has to use water, it is 
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essential to make sure that all traces 
of it are removed. After wiping off 
that which was obvious I selected a 
nice warm spot on top of the battery 
charger and left it there for several 
hours. Then I gave it a good spray 
with a moisture inhibiter, just to make 
sure. 

Before returning the deck and board 
to the cabinet, I found it convenient 
to restore temporarily the few neces¬ 
sary connections to allow the unit to 
work, and thereby allow me to test 
it on the bench. As far as I could 
tell, it was working perfectly; no back¬ 
ground noise, no crackles in the switch 
and, apparently, quite reliable. From 
then on it wras a more or less routine 
job to put everything back in its place 
—or as routine as any of these jobs 
can ever be. One never does them in 
five minutes. 

Which brings me to the main point 
of the story. I have deliberately 
described the job in some detail in 
order to emphasise the amount of work 
which this kind of fault creates; an 
amount of work which I am afraid 
the owner has to pay for. And inas¬ 
much as this kind of trouble can fairly 
be described as “self-inflicted,” the 
owner has no one but himself to blame 
if the bill comes as a bit of a shock. 
He also has no one but himself to 
blame if the final verdict is that the 
nature of the damage is such as to 
make repairs impractical. 

What is the answer? Apart from 
looking forward to the day when all 
batteries will be completely incapable 
of leaking, I’m afraid there is nothing 
that can be done except to hammer 
home the need for care in this regard, 
whenever we get the opportunity. 

But I fear that there will always be 
some who do not get the message. 

To finish off these notes, here is 
another story about a repair which, 
for want of a better term, might be 
described as “novel.1” And, while I still 
think the one described at the begin¬ 
ning of these notes qualifies for some 
kind of a prize, this one must run 
it a close second. 

The story started when I answered 
a call to a new customer to deal with 
a faulty radiogram. It turned out to 
be a routine kind of fault which I 
fixed on the spot and prepared to leave. 
However, I asked the routine question, 
“Everything else all right?” glancing 
at the TV set as I did so. 

“Well, as a matter of fact,” came 
the reply, “the set isn’t too good on 
Channel 10. It’s sort of snowy and 
not nearly as good as the other 
channels.” And without any further 
prompting he switched the set on to 
demonstrate. Apparently it was 
already set to Channel 10 because he 
simply let it warm up and then pointed 
to the picture. “See what I mean?” 

I had to agree that it was a very 
poor picture for a suburban area, even 
though it wasn’t a particularly good 
location. If the other channels were 
satisfactory, then I couldb’t understand 
why 10 should be as bad as it was. 
To satisfy myself that the other 
channels were, in fact, as the owner 
described them, I reached for the 
channel selector knob and began 
checking them. 

(continued on poge 158) 
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The amplifier is shown above with 
the Play master 127 Control Unit, and the 
Playmaster 122 Program Source for wide band 
broadcast listening. 

PLAYMASTER 128 STEREO AMPLIFIER 
Here is a high power transistorised basic amplifier to 
team with the Playmaster 127 control unit. The two units 
as a system offer a degree of performance comparable with 
any commercial amplifier up to about $400. The amplifier 
will deliver at least 45 watts per channel, with wide band¬ 

width and extremely low distortion. 

In the November, 1969 issue we de¬ 
scribed a new solid state audio con¬ 
trol unit using a linear integrated cir¬ 
cuit in the. compensation preamplifier. 
Designated Playmaster 127, the control 
unit provided CCIR compensation for 
tape replay, RIAA compensation for 
magnetic pickups, and, a high impe¬ 
dance input for crystal and ceramic 
cartridges. 

While the control unit was designed 
to be compatible with valve amplifiers 
we nevertheless intended that it would 
be companion to a high power tran¬ 
sistorised basic amplifier. Such an am¬ 
plifier is the subject of this article. 

Until now, the transistorised stereo 
amplifiers of either “unit” or “basic” 
style have all provided an output of 
ground 10 watts or less, and in the 
main they have used germanium power 
transistors. In using germanium tran¬ 
sistors, with their limited voltage 
ratings, either out of necessity or the 
convenience of ready availability, the 
power capability of these amplifiers 
has been fundamentally restricted. 

An amplifier of 10 watts maximum 
output may be more than adequate 
when used with the larger and more 
efficient loudspeaker systems, com¬ 
monly using a 12-inch bass reproducer 
in either a vented reflex or sealed en¬ 
closure. But 10 watts may be only 
marginally adequate for some of the 
modem compact enclosures which are 
becoming increasingly popular. A good 
example of a compact style enclosure 

is our own Playmaster Point Four 
speaker system. 

Although larger enclosures can pro¬ 
duce a wider range of bass with only 
modest drive power, their bulk, often 

By Anthony Leo 

around nine cubic feet, is somewhat 
difficult to place unobtrusively in a 
typical loungeroom. And the prob¬ 
lem becomes more acute when there 
are two enclosures in a stereo system. 

SPECIFICATIONS 

OUTPUT POWER: At the point of clipping from a single channel 
measured at lKHz. 64 watts into 4 ohms. 45 watts into 8 ohms. 
25 watts into 16 ohms. 

POWER BANDWIDTH: Measured with respect to 64 watts at lKHz, 
—3dB at 10Hz and 50KHz. Measured with respect to 45 watts at 
lKHz, — 3dB at 8Hz and 60KHz. Measured with respect to 25 watts at 
lKHz, —3db at 5Hz and 70KHz. 

FREQUENCY RESPONSE: Measured with respect to 1 watt at lKHz. 
4 ohm load, — 3dB at 20Hz and 55KHz. 8 ohm load, —3dB at 12Hz 
and 65KHz. 16 ohm load, — 3dB at 8Hz and 150KHz. 

DISTORTION: Total harmonic distortion together with residual hum 
and noise. 4 ohm load; 55 watts —0.5 per cent, 1 watt —0.1 per cent. 
8 ohm load; 40 watts —0.25 per cent, 1 watt 0.07 per cent. 16 ohm 
load; 20 watts —0.1 per cent, 1 watt —0.05 per cent. 

DAMPING FACTOR: Approximate output impedance is 0.28 ohms 
representing a damping factor of 56. 

SENSITIVITY: The amplifier has a voltage gain of 100 for all load 
impedances yielding sensitivities of 160mV for 64 watts into 4 ohms, 
190mV for 45 watts into 8 ohms, and 200mV for 25 watts into 16 
ohms. 

NOISE: Noise measured with respect to maximum power in each case. 
4 ohm load; — 76dB open circuit input, — 85dB short circuit input. 
8 ohm load; — 78dB open circuit input, — 90dB short circuit input. 
16 ohm load; — 80dB open circuit input, — 95dB short circuit input. 

CHANNEL SEPARATION: Separation at 40 watts up to lOKHz better 
than 65dB. 
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Hence the compact enclosures are 
rapidly gaining popularity. 

Since we seldom get something for 
nothing, the disadvantage of a compact 
enclosure is reduced loudspeaker sen¬ 
sitivity coupled with a need for bass 
boost to provide adequate bass repro¬ 
duction. This means that a greater 
power is needed to give a particular 
loudness level. Thus, a power ampli¬ 
fier used with a compact enclosure 
must have greater power output in 
order to provde a reasonable dynamic 
range without risking amplifier over¬ 
load. 

For the reasons stated, and in 
answer to the many requests from 
readers, we are presenting a stereo 
amplifier with substantially greater 
power capability than those described 
in the past. The basic amplifier which 
we are presenting can deliver up to 
64 watts into a 4 ohm load, 45 watts 
into an 8 ohm load, and 25 watts into 
a 16 ohm load; powers which are con¬ 
sistent with current commercial trends. 

Logically, the general performance 
of a basic amplifier must complement 
that of its control unit. Overall system 
performance will only be as good as 
the least of these two links in a chain. 
In addition to the performance require¬ 
ment, the cost had to be kept down 
to a reasonable level to compete with 
commercial products. 

We commenced the amplifier design 
with the output stage, electing to use 
class-B as being the most economical 
mode of operation for a high power 
amplifier. However, there are essen¬ 
tially two class-B power amplifier con¬ 
figurations in common use in medium 
and high fidelity applications, one using 
output and/or driver transformers, the 
other being completely transformerless. 

In the initial stages of circuit devel¬ 
opment we considered using a trans¬ 
former-driven, transformerless-output 
stage, the same approach as used in the 
Playmaster 125 guitar amplifier. This 
method has the advantage that the 
power amplifier is virtually divided in 
two by the driver transformer, form¬ 
ing a driver amplifier and an output 
stage. 

By using a driver transformer, only 
the output transistors need have the 
high voltage ratings necessary in 
generating high output power. Transis¬ 
tors in the driver amplifier may be 
lower voltage devices isolated in terms 
of DC from the output stage and there¬ 
fore protected in the event of a break¬ 
down in the output stage. 

On the other hand, a driver trans¬ 
former often imposes unavoidable per¬ 
formance limitations which, although 
perfectly acceptable in a guitar or 
public address amplifier, are not always 
acceptable in a high fidelity power 
amplifier. As a major component in an 
amplifier, a driver transformer having 
intrinsic performance limitations—low 
frequency power handling ability, pre¬ 
mature high frequency roll-off, etc.— 

iiiiiiiiiiiiiitiiiiiiiiiiiifiiiiiiiifiiiiiimiit«iiiiiitiiiiiiiiiiiiitiiiiitiiitiitiitiimitiiiiii 

The amplifier circuit diagram 

with a blue overprint showing 
those components which are 

mounted on the printed wiring 
boards. Note the various con¬ 
nections to one chassis earth 
point indicated in the diagram. 
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will significantly limit overall amplifier 
performance. 

While it would be normal to use a 
transformer of the highest quality in a 
high fidelity amplifier, other limitations 
oan still adversely effect performance. 
It is customary in amplifier design to 
apply negative feedback to obtain the 
required overall performance. As a 
general rule, the improvement in per¬ 
formance is proportional to the amount 
of feedback, although this is not a 
linear function. Initial application 
markedly improves performance but, 
following the law of diminishing 
returns, additional feedback has less 
effect up to a point where further 
increase has little worthwhile effect. 

However, use of a driver transformer 
could cause normally negative feed¬ 
back to undergo sufficient phase rota¬ 
tion as to cause instability, and such 
instability would almost certainly occur 
before the maximum useful amount of 
feedback could be applied. 

Thus, in an amplifier using trans¬ 
formers, feedback must be restricted by 
the designer to ensure that the ampli¬ 
fier will be stable under all operating 
conditions. This will usually result in 
second order performance in respect of 
distortion and frequency response. 

For all these reasons we decided to 
design a completely transformerless 
DC coupled amplifier. But, in so doing 
we had to carefully consider the prob¬ 
lems of transistor protection in a DC 
coupled amplifier and its ability to 
withstand overload and short circuit 
load conditions. A further important 
requirement, which we believe we have 
satisfied, is that the amplifier can be 
easily reproduced in all aspects of con¬ 
struction and performance by readers 
with only limited facilities. 

To satisfy the requirements of high 
output power and inherent reliability 
we used silicon transistors, with ade¬ 
quate voltage ratings in the output and 
driver stages of the amplifier, the whole 
being operated from a regulated power 
supply. The regulated power supply 
facilitated provision of adequate over¬ 
load and short-circuit protection. 

One of the criticisms often levelled 
at class B transistor amplifiers is that, 
while low distortion figures can be 
obtained at high power levels, the har¬ 
monic distortion percentage rises sharp¬ 
ly at normal listening levels. Similarly, 
there has been much debate on the 
low level performance of the class B 
amplifier compared with that of a class 
A amplifier. 

It is not our intention to further that 
debate; suffice it to say that the low 
level distortion performance which we 
have been able to achieve in a class 
B design compares more than favour¬ 
ably with any class A amplifier both in 
terms of measured figures and subjec¬ 
tive listening. The greatly improved dis¬ 
tortion performance, compared with 
some class B amplifiers, has been ob¬ 
tained by a rather different approach 
to the problem. 

As readers are probably aware, a 
class B amplifier has two output transis¬ 
tors, each conducting over alternate 
half-cycles of a signal waveform. But, 
as transistors are neither ideal nor per¬ 
fectly matched devices, there will be 
some distortion introduced at the 
cross-over point where one transistor 
stops conducting and the other begins. 
The resulting distortion is termed 

cross-over distortion and is illustrated 
in figure 1. 

Previously the accepted method of 
reducing cross-over distortion has been 
to bias each transistor for a collector 
current of up to about 100mA in the 
quiescent or steady state condition. In 
this way the output transistors tend to 
operate in a class A mode for small 
amplitude signals with each transistor 
conducting over both half-cycles of 
the waveform. As signal amplitude in¬ 
creases the transistors become progres¬ 
sively cut off during the alternate half 
cycles. 

To some extent, the forward bias 
applied to the output transistors is only 
relieving the symptoms of cross-over 
distortion without attacking the under¬ 
lying problem. The problem is essen¬ 
tially non-linearity of amplification by 
the complementary halves of the ampli¬ 
fier due to mismatch, caused in part 
by the way the complementary com¬ 
pounded transistors are contrived. 

To better understand the operation 
of a complementary pair, let us again 
refer to figure 1. The elementary dia¬ 
gram shows a complementary class-B 
output stage consisting of one NPN 

TI CONDUCTING, T2 OFF 

A basic complementary symmetry class B output stage is shown 
above, together with a waveform showing the type of distortion 

which can occur. 

Compounded PNP 
and NPN transis¬ 
tor equivalents are 
shown at right. 
These complement- B 
ary compounds are °““ 
fabricated using 
high power NPN 
transistors with 
lower power PNP 
and NPN types. 

+ 

0TOT. - 01.02 + 01 

NPN + 

Figure 2 (a) (b) 

PARTS LIST iiiiiiiiiimiiimimiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiiiimmiiiiiiiiiiimiiiiiiiiiimimiiiiiiiiimiiiiiiMii 

1 Set of metalwork. 
2 Printed wiring boards, 70/al. 
1 Power transformer, 50V CT at 

1.5 A. 
2 Radio frequency chokes, see text. 

SEMICONDUCTORS 

5 NPN power transistors, type BDY 
20 or 2N3055. 

2 NPN transistors, type 40409 or 
TT798. 

2 PNP transistors, type 40410 or 
TT797. 

2 NPN transistors, type 40408 or 
2N2102. 

2 NPN transistors, type 2N3568, 
40408 or 2N2102. 

1 NPN transistor, type 2N3053, 
40408 or 2N2102. 

2 PNP transistors, type 2N3645 or 
2N5322. 

1 Thyristor, type C20D. 
2 Zener diodes, type BZX70/C30. 
1 Silicon diode, type EM401. 
8 Silicon diodes, type BA 100. 

1 Bridge rectifier, type PA40. 

RESISTORS i-watt 5 per cent 
2 3.9M, 2 x 1M, 2 x 180K, 2 x 

100K, 2 x 10K, 2 x 3.3K, 2 x 
2.2K, 2 x IK, 1 x 820ohm 5 watt, 
2 x 390 ohm 5 watt, 6 x 120 ohm, 
2 x 100 ohm, 2 x 10 ohm, 3 x 2.2 
ohm, 1 x 2.2 ohm 5 watt, 4 x 0.5 
ohm 5 watt, 2 x 0.27 ohm, 2' x 
1M linear printed wiring board 
mounting tab pots. 

CAPACITORS 
1 4000uF 85VW electrolytic. 
2 2000uF 50VW electrolytics. 
1 lOOOuF 63 VW electrolytic. 
4 250uF 64VW electrolytics. 

1 lOOuF 100VW electrolytic. 
2 lOuF 64VW electrolytics. 
2 5uF 64VW electrolytics. 
2 luF plastic. 
1 .047uF plastic. 
2 27pF ceramic. 

MISCELLANEOUS 

1 Fuse holder and 3A fuse. 
1 Mains cable and plug. 
1 Octal chassis mounting socket. 
2 Polarised speaker sockets. 

4 Miniature 3-lug tag strips. 
Hookup wire, shielded cable, nuts 

and bolts, solder, etc. 
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transistor and one PNP transistor. On 
the positive half-cycle of the input 
waveform T1 conducts and T2 is cut 
off. On the alternate negative half 
cycle T2 conducts and T1 is cut off. 
No phase inversion of input signal is 
required in a complementary stage. 

Thus a complementary pair of tran¬ 
sistors can form the basis of a trans¬ 
formerless power amplifier. Among the 
larger complementary power transistors 
are those used in the 10 Plus 10 
stereo amplifier (November 1968), 
which have voltage ratings aroimd 30V 
and dissipation ratings of about 4 
watts. Unfortunately it is difficult to 
make PNP transistors with power rat¬ 
ings in excess of the figures given, 
thereby limiting the power available 
from a complementary configuration 
using moderately priced transistors. 

A solution is to electrically fabri¬ 
cate a high power PNP transistor by 
compounding a low power PNP tran¬ 
sistor with a high power NPN transis¬ 
tor as shown in figure 2a. The two 
compounded transistors can be regard¬ 
ed as a single PNP transistor with 
emitter, base, and collector as shown. 

In a similar way a high power 
NPN complement can be fabricated 
using two NPN transistors connected 
in a Darlington compound shown in 
figure 2b. In both cases the effective 
current gain (beta) of the fabricated 
transistors is approximately equal to 
the product of the individual current 
gains. More accurate expressions for 
effective beta are given in figure 2. 

However, having now fabricated 
high power complementary pairs it is 
necessary to examine how these can 
best be used in a circuit configuration 
to produce an amplifier with very low 
distortion. While the only way to treat 
distortion arising from inherent tran¬ 
sistor non-linearities is by the use of 
feedback, much can be done to improve 
the matching of the complementary 
pairs in the overall configuration with¬ 

An underneath view of the amplifier chassis, giving a clear indica¬ 
tion of the positions of the wiring boards and other major com¬ 
ponents. Note the method of mounting the thyristor on an aluminium 

bracket held off by an insulated spacer (lower right). 

A diagram showing the component positions on the printed wiring 
boards. Note the polarity of the diodes both on the board and remotely 

positioned on the transistor heat sinks. 

The method of mounting the 
thermal compensation diodes 
and termination of their leads 

to a tag strip. 

out resorting to large quiescent 
currents. 

This has been demonstrated by P. J. 
Baxandall in a contribution published 
in the September, 1969 issue of Wire¬ 
less World (Letters to the 
Editor, p. 416). And the output stage 
of our amplifier, shown in the circuit 
diagram, follows substantially the tech¬ 
niques demonstrated by Baxandall. 

In the main circuit diagram the 
fabricated PNP transistor consists of 
transistors T1 and T3 while the fab¬ 
ricated NPN transistor consists of 
transistors T2 and T4. The major 
contribution by Baxandall to preserve 
symmetry in the quasi-complementary 
output stage is the addition of a 
diode and a resistor connected from 
the collector of T1 to the emitter of 
T3. This simulates the effect of T2’s 
base-emitter diode, which is shunted 
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,LLUSTRATED actual 

NEW 
PEAK 
8A7a 

This deservedly popular speaker has now been redesigned for improved 
performance. A larger magnet assembly provides smoother power 
handling for better listening pleasure. The price is unchanged at $9.50 

Nominal Specifications 
Size: 8" (20 cm) 
Frequency Response: fo to 15kHz 
Resonance Frequency: 60 ±. 10 Hz 

Sensitivity: 98 db 
Flux Density: 9000 gauss 
Music Power Input: 8 Watt 
V.C. Impedance: 8 or 16 ohm 

H. ROWE 

& CO. PTY LTD. 

SOLE 
AUSTRALIAN 
AGENTS 

ADELAIDE BRISBANE 
HOBART MELBOURNE 
PERTH SYDNEY 

Available from your retailer. 
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by a resistor, in the upper complement¬ 
ing compound. 

Local negative feedback in the 
quasi-complementary pair, developed 
across 0.5 ohm resistors, together with 
the inherent symmetry, assists in 
reducing the overall harmonic distor¬ 
tion to about 0.05 per cent, measured 
at one watt into 16 ohms, rising to 
0.1 per cent at 20 watts. However, 
the distortion figures may vary slightly 
from unit to unit, depending upon the 
transistors used. 

Quiescent current in the power 
transistors T1 and T2 is set by a 
voltage across three silicon diodes (Dl, 
D2 and D3) connected in series be¬ 
tween the bases of T3 and T4. Two 
of these diodes are also used for 
thermal stabilisation of quiescent 
current by arranging for them to be 
thermally connected to the power 
transistors. It is most important to 
mount the diodes in good contact with 
the transistors, in the manner to be 
described, so that there will be ade¬ 
quate protection for all four transistors 
in the complementary output stage 
when the amplifier is operated at high 
power levels in high ambient termpera- 
tures. 

When the power transistors become 
warm, due to high ambient tempera¬ 
tures, high power operation, or both, 
their quiescent current tends to rise. 
But the voltage across the three diodes, 
which will be at about the same 
temperature as the transistors, will 
tend to decrease, thereby reducing the 
bias current in the output transistors. 

The previous stage, involving T5, 
operates class-A and delivers a drive 
signal to the output stage. The load 
consists of two resistors, 2.2K and IK, 
and is bootstrapped via a 250uF elec¬ 
trolytic connected back to the output 
point. Bootstrapping T5’s load enables 
the amplifier to have a peak-to-peak 
output voltage swing almost equal to 
the full supply voltage. 

Another transistor, T6, is connected 
in cascade with T5 and provides further 
voltage amplification. A 10K resistor 
is connected in series with the emitter 
of T6 and is connected back to the am¬ 
plifier’s output point, the junction of 
the two 0.5-ohm 5W resistors. 

The 10K resistor provides a very 
large DC feedback from the output 
point to the emitter of T6. By the 
feedback mechanism, the voltage at the 
output will be approximately the same 
as the voltage at the base of T6. Thus 
the DC operating point of the output 
stage can be set by setting the bias 
voltage of T6. 

The 10K resistor also provides an AC 
feedback path and is used in setting 
the amplifier’s overall volta’ge gain. 
Voltage gain is determined bv the ratio 
of the 10K resistor and a 100-ohm re¬ 
sistor connected to the negative rail 
via another 250uF electrolytic. For 
the values shown, the gain is approxi¬ 
mately 100 times, but this could be 
adjusted by altering the value of the 
100-ohm resistor. 

At this point, the whole amplifier 
may be thought of as a power ampli¬ 
fier consisting of two separate sections, 
the first section being the quasi-com¬ 
plementary output stage (Tl. T2, T3 
and T4), having unity voltage gain and 
very high current gain, and the second 
being a voltage amplifier consisting of 
transistors T5 and T6, the combina- 

A photograph of the amplifier showing the placement of major com¬ 
ponents above the chassis. Note that the 4000uF electrolytic adjacent 
to the power transformer has been mounted upside down and 

insulated from the chassis. 

Amplifier square wave response 
at 5KHz measured at a power 
level of 40 watts with an 8 
ohm resistive load. Note the 

absence of ringing. 

Good amplifier stability is indi¬ 
cated by only slight ringing with 
0.47uF placed directly across 
the 8 ohm load. The power 
level is approximately 40 watts. 

tion of a current amplifier and a volt¬ 
age amplifier being a power amplifier. 

Voltage at the base of T6 is set by 
a high-impedance voltage divider which 
forms an emitter load for T7. The 
transistor T7 is a dynamic filter, used 
to reduce hum and cross-talk between 
channels. A 1M potentiometer in the 
base voltage divider for T7 allows fine 
adjustment of the voltage at the out¬ 
put point. 

Voltage at the output point should 
be adjusted so that the amplifier clips 
symmetrically when overloaded. The 
adjustment can be made bv viewing 
the output at the point of overload on 
an oscilloscope, or, alternatively, the 
voltage can be adjusted to half-supply 
voltage using a voltmeter. Either way, 
the adjustment allows the amplifier to 
deliver maximum power up to point 
of overload. 

There will be a considerable lag be¬ 
tween the actual adjustments of the 
potentiometer setting and changes in 

A very wide power bandwith is 
indicated by this square wave 
response at lOKHz, again with 
only minor rounding of the 

leading edge. 

Excellent low frequency power 
response is indicated by the 
above square wave response 
measured at 100Hz with a 

power level of 40 watts. 

COMPUTER BOARDS 

1UKSBT0B 15c Each. 
Resistors. Diodes, Capacitors Free. 

8 BOARDS WITH A MINIMUM 
OF 30 TRANSISTORS . . . . $4.00 

Pack and post 25c 
25 BOARDS WITH A MINIMUM 

OF 100 TRANS.$12.00 
Pack and post 70c 

Technical Information supplied with goods. 
Minimum order $1.50. 

Please add Poetaae. 

COLSTOK ELECTRONICS 
Box 178, KELLERBERRIN. 6410 
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The answer is that it could do a lot — and at a 
price which, in proportion to its effect, is relatively 
reasonable. Here’s what you do: 
Hook it up to the amplifier and speaker system you 
probably already own — or, if not, match it with 
the Teac range of amplifiers and speakers. 
Next to owning your own expensive studio record¬ 
ing equipment (which Teac also make) you would 
be hard-pressed to duplicate the performance of 
the three individual Teac tape decks pictured here. 
Your whole hi-fi system will get a big lift out of 
Teac’s capability. 
The A4010S, for instance, has three motors, for 
accuracy and stability of tape speed, touch-button 
solenoid controls, 4 heads, giant automatic VU 
meter, and separate monitor head jack. ($AUS. 499 
List.) 

Model A1200 gives you fine performance too. 
Acclaimed by “High Fidelity” USA as the best yet 
tested in its price range. Among its features are 
3 motors, separate monitoring head, sound on 
sound recording and echo effect. ($AUS. 399 List.) 
The A20 is a compact cassette recorder. It is the 
first cassette tape deck made which comes close 
to duplicating the sound performance of reel to 
reel tape decks. Hear it once for a real cassette 
surprise, and then remember, only Teac makes it. 
($AUS. 209.50 List.) 
If you want to get the most from your music system 
then the Teac is the equipment to provide it. 

Australian Musical Industries Pty. Ltd. 
155 Gladstone St., Sth. Melb., Vic., 3205. Phone 69 7281. 
Telegrams.AMUS Melb. 

RETAIL ENQUIRIES: 

VIC.: Brashs Pty. Ltd. 63 6701 (Melb. 
and Suburbs) 
Suttons Pty. Ltd., 
60 1201 (Melb. and Country) 
Stereo Sound Systems Pty. Ltd. 
870 4961 (Ringwood) 

VIC.: Southern Sound 
97 7245 (Moorabbin) 

N.S.W.: Convoy International Pty. Ltd. 
29 6475 (Sydney) 

S.A.: Ernsmith & Co. Ltd. 
51 6351 (Adelaide) 

W.A.: Albert TV & Hi-Fi Centre Pty. 
Ltd. 21 5004 (Perth) 

TAS.: B.B.C. Radio Centre Pty. Ltd. 
31 4415 (Burnie) 

QLD.: Brisbane Agencies Audio 
Centre 2 6931 (Brisbane) 
King and King 2 7760 (Bris.) 
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voltage at the output point. This is 
due to the long time constant associat¬ 
ed with the lOuF capacitor in the 
dynamic filter. 

As is shown in the circuit diagram, 
the speaker is connected to the output 
point via a 2000uF coupling electro¬ 
lytic and a radio frequency choke 
(RFC). The RFC and associated 10- 
ohm damping resistor are used to 
maintain an adequate mar'gin of 
stability with capacitive loads, as might 
be encountered with some cross-over 
networks. A 27pF capacitor is con¬ 
nected between collector and base of 
T5, as a further stability measure. 

Each RFC consists of 12 turns of 
22 SWG wire on a £in long ferrite 
former. The ferrite formers are cut 
from a standard 10 millimeter diameter 
(approximately 3/8in) ferrite aerial 
rod. The ferrite is brittle and some 
care is necessary when parting the rod. 
A groove should be filed around the 
circumference of the rod where it is 
to be parted and then, holding it be¬ 
tween two pieces of wood in the jaws 
of a vyce, it may be cleanly broken. 

Both amplifier channels are supplied 
from a transistor regulated supply 
which incorporates overload protection 
circuitry. Transistors T8 and T9 com¬ 
prise a Darlington compound series 
regulator operating from a reference 
voltage derived from two 30-volt zener 
diodes connected in series (D6 and D7). 

The overload circuitry employs a 
thyristor, which is connected across the 
reference zener diodes. When an over¬ 
load or short-circuit occurs, a current 
sensing resistdr causes the thyristor to 
conduct and remove the reference volt¬ 
age, so bringing the supply voltage to 
zero. The current sensing resistor con¬ 
sists of three parallel wire-wound i- 
watt resistors, two 0.27-ohm resistors 
and one 2.2-ohm resistor. 

When the voltage from the series 
regulator is brought to zero, it is also 
necessary to discharge the l.OOOuF 
electrolytic capacitor across the supply 
output, otherwise a residual change on 
the capacitor could destroy the output 
transistors. This is accomplished bv 
discharging the electrolytic through the 
thyristor via an EM401 silicon diode 
(D5) connected between T9 base and 
T8 emitter. 

Normally, the diode is reversed 
biased by the base-emitter voltage of 
the T8-T9 Darlington compound and 
no current flows through it. However, 
when the base of T9 is shorted to the 
negative rail by the thyristor, the re¬ 
verse bias is removed and the electro¬ 
lytic capacitor is able to discharge 
through it. A 2.2-ohm 5-watt resistor 
in the discharge path limits the current 
surge through the diode and thyristor. 

The sensing resistors shown set the 
output from the prototype amplifier at 
64 watts total, delivered by either 
channel or as 32 watts from each. 
This liijiit was set after considering the 
transformer limitation of 1.5A con¬ 
tinuous secondarv current. At 64 
watts, the secondary current is appro¬ 
ximately 2A, which is quite acceptable 
for intermittent or program material. 
We suggest that readers also set this 
limit. If a more suitable power trans¬ 
former was available, total output 
power from the amplifier could be 
increased to a full 64 watts per chan¬ 
nel. 

The value of the 2.2-ohm resistor 
may have to be adjusted in some cases 

to compensate for variation in thyris¬ 
tor gate-firing volta'ge. The exact value 
can be set by monitoring the trans¬ 
former secondary current. The over¬ 
load power could be reduced from 64 
watts by increasing the value of pad¬ 
ding resistor. 

The maximum power delivered by 
the amplifier will depend on the load 
impedance, which may be any value 
from 4 ohms upwards. With a 4 ohm 
load each channel is capable of deliver¬ 
ing 64 watts at the point of clipping 
when operated singly. 

With a load of 8 ohms, each channel 
will deliver 45 watts at the point of 
clipping when operated singly or again, 
32 watts with simultaneous operation. 
With a 16 ohm load, each channel 
will deliver a maximum power of 25 
watts per channel operated either sing¬ 
ly or simultaneously. 

While this means that, with 8 and 

4 ohm loads, the amplifier will cut 
off with both channels simultaneously 
delivering less than their single channel 
continuous power capability, on pro¬ 
gram material the output from each 
channel can approach the maximum. 
However, under normal conditions 
such output power would rarely be re¬ 
quired. 

When planning the prototype amr 
plifier we aimed at relatively simple 
metalwork and, most importantly, a 
familiar style of construction. While 
we have used printed wiring boards 
for the amplifiers, being obviously the 
easiest method of construction, the re¬ 
mainder of the wiring is mounted un¬ 
der a dish chassis in a conventional 
way. 

The printed wiring boards are 
mounted under the chassis as shown in 
the accompanying photograph. Leads 
from the wiring boards are laced into 

Get the best deal on Stereophonic 
• Custom-built Systems or Equipment 
• Pre-cut speaker enclosures 

All brands available including Compax, Lux, Grace, 
Micro, Celestion, Shure, Dual, Sound, Sonics, Peak, 

Sansui, Wharfedale, Rola, Garrard, Etc. 
100 Turbot Street. Brisbane. ^ 

So beautifully finished they could 
occupy a position of pride on a jewel¬ 
ler’s window. But, for all their eye 
appeal, these Channellock Little Champ 
pliers aren’t decorator pieces. They’re 
down-to-earth worksavers on hundreds 
of delicate jobs that need firm treat¬ 
ment ... in short, the finest precision 
pliers you can buy. We don’t ask 

SOLE AUSTRALIAN DISTRIBUTOR 

that you take our word for it. We 
merely suggest you tell your dealer you 
want to see and try Channellock Little 
Champ pliers. We’ll wager it will be a 
case of love at first sight. You can get 
the whole pedigree on Little Champs 
—and their equally fine big cousins— 
in our catalogue. Let us send you a 
copy, no charge. 

S.C. 12/1 £70 

SELECTRONIC 

EmcEgma 
MEADVILLE. PA. 

Seiectronie Components 
17 BARRY STREET. BAYSWATER. VIC. 3153. PHONE: 72 92992 
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"We took part” 
Voices from outer space recorded on— (]HER 

NASA 

UHER 

NASA 

UHER 
NASA 

Out of this world-UHER leaps ahead and presents 

another page of ACTION AND SOUND 

The all new breed UHER HI-FI AMPLIFIER 

FffiSTHAN8MTMIMUi 
ay Card 

CV140 
2 X 70 Watt Music Power — Born today with Power for tomorrow. 

Adjustable INPUT LEVEL CONTROLS Add-on Kit Pre-Amplifiers 
Extreme Strength and Stability with UHER Die Cast Moulded Aluminium chassis 

SIX ADJUSTABLE INPUT LEVEL CONTROLS. 
To assure maximum performance from all input sources, each Input 
can be individually adjusted for peak performance via the V.U. 
Meter. 
Adjustment is made to read O db., on the meter for each Input. 

INPUT SELECTOR CONTROL. 
Enables all Input sources to be left connected, and selected at will. 

PLUG IN TYPE PRE-AMPLIFIERS. 
Three types of pre-amplifiers are available as accessories. Designed 

to plug Into the circuit as required to convert input sockets 1-2-3. 
It is possible with the aid of these additional accessories, to custom 
build the amplifier to individual requirements. 
Three microphones or three record players could be connected at 
the same time, or a combination of both. 

PRE-AMPLIFIER ACCESSORIES. 
EVM 312 For Magnetic Pick Up Systems. 
EVP 313 For Piezo-Electric Systems. 
VM 314 For Low Impedance Dynamic Microphones. 

Power Supply: 
50 Hz (60 Hz). 
200-240V (100-1 30V) 
AC. 
Power Consumption: 
160 W at maximum output. 
Volume Adjustment: 
Linear. 
Frequency Response: 
20-20 Hz minus-plus 1 db. 
15-60.000 Hz to DIN 45.500. 
Tone Controls: 
Base minus-plus 20 db at 20 Hz. 
Treble minus-plus 20 db at 20,000 

Hz. 

Medium Sound Range: 
Plus 6 db at 7.000 Hz. 
Tone Filters: 
Rumble critical frequency 
100 Hz/6 db Oct. 
Balance Control: 
Plus 8 db minus 12 db. 
Dimensions: 
410 x 250 x 82 mm. 
Weight: 
7.2 KG. 
Power Output: 
2 x 35 W continuous sinewave 
4 ohm. 
2 x 70 W music power. 
4 ohm. 

Distortion: 
At 1000 Hz less thah 0.2%. 
Power Band Width: 
Kges equals 1 % 20-30,000 Hz. 
Minimum Impedance: 4 ohm. 
Output Impedance: 
0.02 ohm. 
Damping Factor: 
At 4 ohm 66 db. 
Signal to Noise Ratio: 
Greater than 66 db at 50 mW. 
Interchangeable Crosstalk 
(stereo separation): 
Greater than 55 db at 1000 Hz. 
Input Resistance: 
Not more than 100 k ohm. 

Showroom 

MAKE YOUR NEXT CHOICE A UHER 
Sales Enquiries Welcome 

AH’13AM PTY. 
LTD. 

Sole Australian Importer and General Agent. 

5 McLaren Streep North Sydney, Tel.: 

92-4177. 

Available in All States from Franchised UHER Agents 

N.S.W.: John Border Photographies Pty. 
175 Liverpool St.. Sydney. 
Tel.: 26-1106. 

N.S.W.: Milverson Sound Centre. 
791 Pacific Highway, Chatswood. 
Tel.: 41-4365. 

N.S.W.: Glen Dor Camera Centre. 
43 The Corso. Manly. 
Tel.: 92-2709. 

NSW.: Alderson Camera Store Pty. Ltd.. 
King St. and Prince's Highway. 
Rockdale. Tel.: 59-2S89. 

Ltd. A.C.T.: Canberra Sound and Recording Service. 
109 Majura Ave.. Dickson. 
Tel.: 4-5980. 

VIC.: Photosound Pty. Ltd.. 
7 Cookson St.. Camberwell. 
Tel.: 82-7042. 

QLD.: A. E. Harrold Pty. Ltd.. 
123-125 Charlotte St., Brisbane. 
Tel.: 31-3081. 

S.A.: Kallin Distributors (Wholesale) 
Pty. Ltd., 140 Gawler Place. Adelaide, 
lei.: 8-7171 (11 lines). 

VIC.: Atram Pty. Ltd.. 
1 Corr St.. Moorabbln. Tel.: 95-5633. 

W.A.: Alberts TV and Hi-Fi Centre Pty. Ltd., 
282 Hay St.. Perth. Tel.: 21-5004. 

VIC.: Klapp Electronics Pty. Ltd. 
224 Chapel St., Prahran. 
Tel.: 51-4653. 

N.T.: N.T. Musical and Electrical (W/S) 
Pty. Ltd.. 54 Cavanagh St., Darwin. 
Tel.: 3072. 
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a form and taken through grommeted 
holes in the chassis. The wiring form 
allows the boards to be hinged to a 
vertical position to provide access to 
their underside. 

Large components, such as the power 
transformer, can-mounting electrolytic 
capacitors, and the heat sink for the 
output transistors, are mounted on top 
of the chassis. The heat sink is in the 
form of a “U” bracket made from 
10 gauge aluminium. It should be 
available with the rest of the metal 
work. 

Construction would be best started 
by mounting all the large components 
on the chassis. The 4000uF electroly¬ 
tic must have its can insulated from 
the chassis. This is very necessary for 
the correct operation of the overload 
protection circuitry. 

This capacitor is normally supplied 
with a ring of fibre insulation inside 
the mounting bracket and the end 
of the can opposite the terminals is 
also insulated. The capacitor is intend¬ 
ed to sit on the insulated end with the 
terminals on top. However, it is more 
convenient to wire as we have mount¬ 
ed it. 

As a precaution, we cut an addi¬ 
tional insulating washer from card¬ 
board and fitted this between the 
capacitor and the chassis. It would be 
possible to mount the capacitor clear 
of the chassis, inside its mounting 
ring-clamp. 

Two of the other three small can¬ 
mounting electrolytic oapacitors, those 
coupling to the load, must also be in¬ 
sulated from the chassis. However, all 
three capacitors are fitted with a plas¬ 
tic sleeve, so isolating their cans from 
the chassis. 

The series regulator transistor T8 is 
mounted on Che chassis between two 
of the smaller electrolytics. It is 
mounted in the normal way using mica 
washer, silicone grease and insulating 
bushes. 

The thyristor is mounted on a small 
piece of aluminium which. is insu¬ 
lated from the chassis by an insulating 
spacer. Note that the thyristor case 
must be insulated from the chassis. 
Connestion to the anode terminal is 
by a solder lug placed under the 
screw which secures the aluminium 
bracket to the insulating spacer. 

The power supply wiring should be 
undertaken next, with considerable 
care being taken to ensure correct 
wiring. Its operation should be checked 
by measuring appropriate voltages 
shown on the circuit diagram. 

The printed wiring boards may be 
assembled next. Be particularly careful 
when connecting the power transistors 
to ensure that thetir emitter and base 
pins are not confused. Also, it is most 
important to have the thermal com¬ 
pensation diodes wired with correct 
polarity, otherwise transistor damage 
could result. Make sure that the diodes 
of the left hand channel are in fact 
attached to the transistors of the left 
hand channel and similarly for the 
right. 

As is shown in a close-up photo¬ 
graph of the (heat-sink, the silicon com¬ 
pensation diodes 'are mounted in small 
clips fashioned from solder lugs. For 
the prototype, the solder lugs forming 
the diode clips were curved around 

the shank of a twist drill of appro¬ 
priate diameter. The solder lugs should 
not be bent around the glass encap¬ 
sulation of a diode as it is very fragile, 
and even when fitting the diodes in 
their clips care should be taken to 
avoid damaging the glass envelopes. 

The diode clips, together with a 3- 
lug miniature tag strip, are mounted 
on the inner side of the heat-sink 
bracket under the transistor mounting 
nuts. Two lugs on the tag strip are 
used to terminate the diode pigtails 
and the connecting wires from the 
wiring board, while the centre mount¬ 
ing lug of the tag strip is used to 
make connection to the power tran¬ 
sistor’s collector. 

To further improve contact, silicone 
grease may be used when mounting 
the. diiodes in their clips. However, 
every effort should be made to ensure 
that the diodes fit well in the clips, 
without being damaged. 

The earth wiring in the amplifier is 
fairly straightforward. The points to 
note are these: Bach speaker earth 
lead is taken to the printed wiring 
board earth. A single earth lead from 
each printed wiring board is connected 
to the main chassis earth point. 

The negative side of the 4000uF and 
lOOOuF electrolytics in the power 
supply are connected in series with the 
current sensing resistors, which then 
connect to the maiin chassis earth point. 
The negative ends of the lOOuF 
capacitor and the zener diodes are also 
connected to the main chassis earth 
point. It is important to make all these 
connections to the chassis at only one 
point. 

The shield braid in the input leads 
is taken to the control unit socket and 
ultimately connected to the earthing 
system of the control unit. A single 
earth lead comes from the control unit 
viia pin 7 on the socket. 

A supply for a 24V pilot lamp in 
the control unit is also provided via 
pins 1 and 8 on the socket. The com¬ 
pleted power amplifier is compatible 

iiimiiiiiiiiiiiiiiimiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiii 

Notes Sr Errata 
3-PLUS-3 STEREO AMPLIFIER 

(August 1968): The parts list on page 
55 specifies 2 x 470 ohms, in error. It 
should be 2 x 180 ohms, as on the 
circuit diagram. 

SOLID STATE GUITAR AMPLI¬ 
FIER (July 1969): A resistor in the 
parts list on page 85 was shown as 
200 ohms, it should be 220 ohms. 
In die wiring diagram on page 93 a 
1.5K resistor connected directly to the 
collector of T5 should be 820 ohms. 
Also, the -18.5V connection and 
the adjacent “driver transformer” con¬ 
nection should be transposed, so that 
the transformer connection is common 
with the 9V connection and -18.5V 
goes to the negative end of the 200uF 
and 2500uF electrolytics. 

LOW FREQUENCY CONVERTER 
(March, 1969). Winding details for the 
toroidal transformers, T1 and T2, Tl, 
prim. 40 turns, sec. 40 turns centre 
tapped. T2, prim. 20 turns, sec. 10 
turns. B 

with the control unit described in 
November, the two being simply con¬ 
nected together via the octal plug and 
socket provided. 

When the amplifier construction and 
wiring are completed it can be switched 
on. Ideally, for greatest safety, the 
amplifier should be turned on using a 
“Variac” to gradually increase the 
supply voltage while at the same time 
monitoring the various voltages to en¬ 
sure correct operation. However, not 
many constructors would have access 
to a “Variac.” 

As an alternative, one half of the 
transformer secondary winding could 
be used to provide a low voltage for 
initial checking of the amplifier boards. 
The bridge rectifier should be con¬ 
nected between one side of the 
secondary winding and the centre tap. 
Correct operation of the amplifier 
boards can be determined by measur¬ 
ing the voltage at the junction of the 
two 0.5 ohm 5 watt resistors. This 
voltage should be approximately equal 
to half the supply voltage. The latter 
should be around 36V. Note that all 
voltages on the circuit are measured 
with respect to the chassis. 

With correct amplifier operation 
established, the bridge rectifier can be 
reconnected across both halves of the 
transformer secondary. And so with the 
control unit connected you are ready 
to enjoy a really high performance 
amplifier system. B 

PRINTED CIRCUITS 
MAKE YOUR OWN AND SAVE MONEY. 
New easy method. No chemicals. No mess. 

Kit S3 including full instructions. 
Post and packing 40c. 

Mail Order Catalogue 25c refunded with 
first order. 

B. M. ROBBINS 
Box 129 CARLINGFORD. N.S.W.. 2118 

The December ATRAM advertisement should 
have read:— 

UHER— 
Sole Australian Importer and General Agent. 

S McLaren Street. North Sydney. 

Telephone 92-4177 (3 lines) 

PE— 
Sole N.S.W./N.T. Distributor: 

5 McLaren Street. North Sydney. 

Telephone 92-4177 (3 lines) 

SERVICE 
BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
Ml work guaranteed 

BILL TURNBULL 
II ellalong road, 

CREMORNE, N.S.W. 90 4825 
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BASF 
low noise-high output. 
BASF L H Magnetic Recording Tape is the 

world's only tape which combines ultra-low 

noise with a significant increase in output 

level across the entire audio spectrum. Other 

"low-noise" tapes simply do not have this 

increased output level. 
By decreasing the basic tape noise, and 

increasing sensitivity BASF engineers have 

achieved a dramatic improvement in signal- 

to-noise ratio (Dynamic range) of as much as 

8db over other quality tapes on the market. 

This means that recorders can reproduce 

sounds, from the faintest whisper to a boom¬ 

ing crescendo, with more clarity, realism and 

less distortion than ever before. 
BASF Low noise-High output magnetic 

recording tape — "the beginning of a new 

recording revolution." 

MAURICE CHAPMAN & CO. PTY. LTD., 

276 Castlereagh Street, 
Sydney, N.S.W., 2000. 
Phone: 61 9881 

MCOI/FP 
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SOW AND 100W GUITAR LOUDSPEAKER SYSTEMS 
Loudspeaker systems intended for use with 
electronic musical instruments must be cap¬ 
able of handling very high orders of power 
for long periods of time. The new 12U50 
loudspeaker just announced by Plessey Rola 
Pty. Ltd., carries a 50W RMS rating over 

the full frequency range. 

The 12U50, as pictured above, does Hot supersede 
the existing 12UEG model but is a distinct addition to the 
Rola range, more highly priced and carrying higher power 
ratings. 

It is described by the makers as a medium com¬ 
pliance, long throw loudspeaker, developed1 for high power 
handling under rigorous conditions, as for electric guitar 
applications. \ 

The free-air resonance of the cone system is quoted 
as 45Hz, with a nominal response on an infinite baffle 
extending from 35Hz to 6.5KHz. The bass characteristics 
under practical conditions depend, however, on the nature 
of the enclosure, a small enclosure tending to raise the 
fundamental resonance of the ccne system and, with it, 
the frequency region over which bass roll-off occurs. 

For those requiring a harder, more percussive sound, 
model 12U50X is available, as pictured, with a tweeter 
cone. Power rating and other characteristics are the same 
as for the 12U50, but the tweeter cone extends the response 
up towards the supersonic region. 

Both versions use a high mass, fully felted cone, with 

special rim treatment to permit and withstand large linear 
excursions. For the .same reason, the magnet and dust 
collar have been redesigned and the chassis itself modified. 
The voice coil has been wound on an aluminium former, 
epoxy coated, to ensure maximum adhesion, freedom from 
warp and high thermal conductivity. The modifications 
have involved a slight loss in sensitivity compared with 
the 12UEG (about 2dB) but the manufacturers believe 
that this is an acceptable price to pay for an ability to 
cope with much more onerous conditions. 

As with any loudspeaker intended for use under 
rigorous conditions, proper baffling arrangements are 
essential. Rola recommend that the loudspeaker be used 
in a stout, fully sealed enclosure, lined with Insulwool, 
carpet felt or some similar material. The enclosure should 
be built from particle board or plywood not less than 
|-inch thick and braced if there is any sign of panel 
resonance. 

For a single 12U50 or 12U50X an enclosure could 
typically have internal dimensions of 'about 16 x 16 x 10- 
inches, giving an internal volume of 2560 cubic inches. 
For two such loudspeakers in a common enclosure, typical 
dimensions would be 30 x 20 x 10 inches, giving a volume 
of 6000 cubic inches. 

Illustrated are two enclosure outlines suggested by 
Rola for enclosures approximating the foregoing dimen¬ 
sions. In each case the sides are slanted to get away from 
a purely rectangular appearance. The boxes can be stood 
on either the wider or the^narrower end, whichever best 
suits the arrangement on stage. 

It is envisaged that, in some circumstances, a smaller 
enclosure for a 50-watt channel could be inverted on top 

(Continued on page 158) 
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A solid state darkroom timer 

This timer uses a basic timing circuit which, while simple, 
has a number of attractive features. Even if the reader 
is not interested in the darkroom application, there 
are many others where such a simple, reliable timing circuit 

would be very useful. 

Believing that the more photographs 
I take now the more fond memories 
I will have in my inevitable old age, 
I make a point of using my cameras 
profusely to record the events of my 
life and of those near me. The 
result, of course, is a mounting collec¬ 
tion of, to me, priceless negatives,, all 
of which need to be evaluated, and 
the significant ones enlarged. 

result was an electronic enlarger timer 
which for several years now has proved 
its sterling worth. And, it can be con¬ 
structed with a minimum of effort and 
a modicum of money. 

The circuit functions as follows: 
Initially, the 400uF timing capacitor 
is completely discharged by reason of 
the 100 ohm resistor connected across 
it via a set of normally closed contacts 

The author's unit 
was constructed in 
a wooden filing 
card case, but the 
more conventional 
metal box could be 
used if preferred. 

on the relay. Unlike many timing cir¬ 
cuits, which function on the basis of 
the time taken for a charged capacitor 
to discharge through certain value of 
resistance, this circuit functions in the 
reverse mode, i.e., the time taken for 
a discharged capacitor to charge 
through a certain value of resistance. 

The timing cycle is initiated by oper¬ 
ating the press button. This connects 
the collector of the transistor to the 
power supply via the relay coil and, 
at the same time, applies forward bias 
to the base by reason of the charging 
current through the timing capacitor 
and its associated 2.5K pot. As a re¬ 
sult, current flows through the emitter/ 
collector junction, through the relay 
coil, and the relay pulls in. 

When the relay pulls lin it operates 
a set of changeover contacts (in addi¬ 
tion to the main contacts controlling 
the lamp). The changeover set re¬ 
moves the 100 ohm resistor from 
across the capacitor and completes a 
parallel circuit across the push button, 
thus maintaining this circuit after the 
push button is released. 

The timing capacitor continues to 
charge via the 2.5K potentiometer 
and the base/emitter junction of the 
transistor. It is this base current which 
constitutes the forward bias for the 
transistor and allows current to flow 
in the collector circuit. As the charge 
on the oapacitor increases the rate of 
current flow decreases, eventually 
reaching a point where it no longer 
permits sufficient collector current 
flow to hold in the relay. The relay 
then drops out and the timing cycle 

After the printing exposure time is 
determined—a story in itself—there is 
still the matter of switching the en¬ 
larger light off, after the indicated 
length of time. I began this chore as 
most people probably do; with a switch 
in one hand, and my eyes glued to the 
second hand ol my watch. But the con¬ 
centration required reduced the process 
of making prints to at best an unin¬ 
teresting evenjng, and at worst a dis¬ 
couraging frustration. There were oc¬ 
casions when I postponed making 
prints because I had had enough of 
watching the second hand making its 
revolutions. Obviously, a timing device 
for the enlarger was an urgent neces¬ 
sity. 

I had heard that electronic timers 
were commonly used in this role so I 
repaired to the Public Library, where 
an hour or tvfo spent in research pro¬ 
duced the necessary information. The 

The timing function is based on the time taken to charge the 400uF 
capacitor via the selected portion of the 2.5K pot. 
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is completed. At the same time the 
relay changeover contact set connects 
the 100 ohm resistor across the capa¬ 
citor, completely discharging it in 
anticipation of another cycle. 

A feature of the circuit is a linear¬ 
ising function associated with the 
capacitor charging cycle. This comes 
about as follows: At the commence¬ 
ment of the cycle the charging rate of 
the capaoitor tends to be high which, 
in turn, produces a high value of 
forward bias and high value of col¬ 
lector current, possibly up to satura¬ 
tion of the transistor and limited only 
by the resistance of the relay coil. 

However, this high value of current 
through the relay coil results in a 
maximum voltage across the relay 
coil and minimum voltage across the 
capacitor. Thus the high rate of 
charge tends to be offset by a lower 
charging voltage. As the capacitor 
acquires more charge its rate of 
charge decreases, forward bias de¬ 
creases, collector current decreases, 
and the voltage applied to the capaci¬ 
tor increases, thus tending to maintain 
a constant rate of charge. 

This linearising function is import¬ 
ant in a timing circuit. Without it the 
rate of charge tends to slow down as 
the capacitor charges, eventually 
reaching a value where current flow 
is decreasing so slowly that it is diffi¬ 
cult for the sensing mechanism to 
determine the precise point at which 
the cycle should be terminated. Un¬ 
less a linearising circuit is used, this 

can only be avoided by using very 
large values of capacitance operated 
over only the beginning of their 
charging (or discharging) cycle. 

Although the circuit shows a mains 
power supply, the timer could be 
operated from a small 12V battery. 
However, the effect of falling battery 
voltage would have to be allowed for. 

Also shown on the circuit is a 
‘‘Focusing Switch.” This, as its name 
implies, is to provide light while 
setting up and focusing, but may also 
be used for very long exposures out¬ 
side the range of the timer. 

The value of the capacitor de¬ 
termines the range of the times avail¬ 
able. The capacitor shown in the cir¬ 
cuit is of 400uF. This size, in the 
unit I have constructed, produces a 
range of from one second to 47 sec¬ 
onds. Since most of my enlarging ex¬ 
posures vary between 10 and 20 sec¬ 
onds, this range is more than ade¬ 
quate. 

However, you may alter it to fit 
your own requirements. If one second 
to about 35 seconds is more in your 
line, use 300uF. If you require a range 
of one second lo about one minute, 
use 500uF. 

If any unusual time interval out¬ 
side the capacity of the timer is re¬ 
quired, such as the occasions when you 
produce 24” x 20” prints, it may be 
necessary to resort to the wrist watch 
and the focusing switch of the timer. 
Alternatively, one may produce longer 

times by repeating a selected time as 
many times as may be necessary. 

The timer can be built into any 
suitable receptacle measuring internal¬ 
ly about 6in x 5in x 5in, or there¬ 
abouts. The unit I constructed is 
housed in a timber box intended for 
holding 6in x 4in index cards. Such 
boxes are available from stationery 
shops at a reasonable cost. The layout 
is not critical and the constructor can 
suit his own requirements. 

The relay is a standard Post office 
type 3000, with contacts capable of 
switching 3 amps at 240 volts. As a 
150 watt enlarger lamp draws only 
0.6 amp, the contacts are ample for 
this use. It is advisable to house the 
relay in a plastic cover, to protect 
the contacts against dust, and from 
coming into contact with the wiring 
of the unit. Such relays and housings 
are readily available. 

The timer is especially useful when 
a quantity of identical prints is re¬ 
quired from the one negative. Some 
amateur photographers make their own 
Christmas cards, in batches of a hun¬ 
dred or so. All one does is to push 
the button for each print. The timer 
does the rest. It is even possible to 
place the unit on the floor, and to 
press the button, perhaps inelegantly, 
with a big toe. Both hands are then 
free for inserting and removing paper 
from the easel. The prints can be 
developed and fixed all in a batch, 
thereby saving much time. 

(Submitted by Mr K. W. Gray, 95 
The Bulwark, Castlecrag, N.S.W.) HI llllllllllllllllllllllllllllllllllllllllllllllllltlllllllltlMItltlflllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllll 

More on CD. ignition 

A lot of interest seems to have been aroused by the articles 
on capacitor discharge ignition in the September and Nov¬ 
ember issues. Here is a story of one reader who built his 
own version of the unit described in the September "Reader 

Built It" section. 

I built-up the ignition system 
described in your “Reader Built It” 
columns of the September issue, but 
used a different high voltage circuit. 
My car is a Peugeot 403 and has 
negative earth ignition. The. system 
built was that described for negative 
earth in the article. Having had pre¬ 
vious experience in building a transistor 
DC/DC inverter, to supply plate volt¬ 
age to my valve type car radio, 1 
considered that the same inverter would 
be suitable also to supply the necessary 
300 volts to the discharge capacitor. 

The new ignition system has been 
in use in my car now for about five 
weeks and has been entirely satisfac¬ 
tory. I have not made any fuel con¬ 
sumption checks, but two facts have 
been evident. These are that the car 
pulls better on hills and the engine 
shows much increased power at higher 
revolutions. I used to consider that 
valve bounce was limiting power at 
high revolutiohs, but I have found 
power rising as far as I care to in¬ 
crease revs, and, in fact, have re¬ 
frained from going well past the earlier 
peak revs, only from concern for the 
machine. 

Getting back to the circuit, the 

transistor DC/DC inverter used was 
one originally suggested by Milliard. 
The heart of the circuit is the ferrite 
pot cored transformer used. I did not 
fancy winding a large number of turns 
on a ring core, and while the pot core 
is more expensive, it makes it reason¬ 
ably easy to wind the coils required. 

For a voltage of 300 on the luF 
discharge capacitor, I wound the fol¬ 
lowing windings on the No. DT2180 
former supplied with the FX2242 
Mullard pot core:— 

Secondary winding: 330 turns 32 
22 B&S wire. 

Primary winding: 14 plus 14 turns 
22 B&S wire. 

Feedback winding: 18 plus 18 turns 
30 B&S bifflar wound. 

The windings should be in the order 
set out. All wire enamelled. 

The biggest problem with a DC/DC 
inverter of this type is the 6000H£ 
note which is emitted by the trans¬ 
former. This also appears in the battery 
supply leads which would cause it to. 
appear in the car radio speaker. 

I found that sponge rubber or sponge 
plastic sheet shaped to form a chambef 
around the transformer muted the 

FLASHLIGHT 
BALL POINT PEN S-88 

Lights up auto¬ 
matically when 
pen coyer is in 
position f o r 
wriijng. 

$2.00 
posted 

Bright illumin¬ 
ation. Modern 
shape with sil¬ 
ver finish. You 
can write when 
it is dark. 
Spare parts 
available. Two 
batteries 30c. 
Pen refill 15c. 
Globes 15c. 

RADIO HOUSE PTY. LTD. 
306-308 Pitt Street# Sydney 

also at 
6 Royal Arcade and 760 

George Street, Sydney. 
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reVox 

The ultimate in 
high fidelity systems 

Engineering Products Division 
422 LANE COVE ROAD NORTH RYDE NSW AUSTRALIA 88 6666 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
MELBOURNE BRISBANE ADELAIDE PERTH LAUNCESTON 

67 9161 41 1631 72 2366 28 6400 2 1804 
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The circuit is similar to that described in the September issue, the 
main variation being in the design of the inverter. 

mechanical sound. The chamber was 
made up by using contact glue. 

The sound from the car radio was 
removed by connecting an iron core 
choke, suitably by-passed, in the 
battery lead to the inverter. It was 
placed in the same shielded case as 
the ignition supply circuit. The choke 
was made by using the core from an 
old speaker transformer of reasonable 
dimensions and winding on as many 
turns of 19 B&S enamelled wire as 
would fit in the core window. 

I have found that ignition as gen¬ 
erated by the condenser discharge igni¬ 
tion system is greater than that 
generated by the normal type of igni¬ 
tion but the interference is not excessive 
in the car radio, and, in fact, will not 
be noticed in norma? listening situa¬ 
tions. 

Total cost of parts was about $20. 

Submitted by: Mr W. A. McArthur, 
56 Balaclava Road, Eastwood. 
N.S.W., 2126. 
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Door stop makes "third hand" 
How often have you wished you had three hands when 
soldering small components, particularly for experimental 
mockups? Here are details for a simple but effective "third 

hand" which can be made in a few minutes. 

Heart of the unit is a spring loaded 
door stop, normally mounted on the 
bottom of a door and operated by the 
foot. The main feature of these devices 
is that they lock automatically at any 
position they are set, retain whatever 
pressure was applied to set them, yet 
can be released instantly. 

The complete unit consists of a 
wooden baseboard and upright, making 
an “L” shape assembly. The writer 
used a scrap of 7/8in timber (lin 
dressed) cut to give a base 4in x 6in 
and an upright 4in x 5in. 

The doorstop is mounted on the up¬ 
right section and the component to be 
held placed on the base beneath it. 
Gentle pressure on the plunger will 
clamp the component in place. The 
rubber foot will adapt itself to most 
irregular shapes and also minimise any 
chance of damage to delicate 
components. 

•IIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIII 

(Editor's Footnote: EReader Built It” 
projects are published for the general 
interest of experimenters and as a 
source of ideas. Based on readers' 
contributions, they have not been test¬ 
ed in our laboratory and we cannot 
accept responsibility for them.) 

One of the main advantages of the 
clamp is the speed with which it can 
be set or released; simply a moment’s 
pressure in each case, and a lot quicker 
than if using a vyce or other screw 
type clamp. 

In some cases it may be more con¬ 
venient if the unit is turned through 
90 degrees so that the upright becomes 
the base, and vice versa. E3 

General layout of the door stop 
type “third hand ” 

SIMPLIFY 
INTRICATE 

WORK with 

Designed 
specifically for 
instrument and 

electronic tech¬ 
nicians to handle fine, 

precision work, the 
Elliott-Lucas 4 Vi" size 

‘1000’ series is available 
in Box Joint or Single 

Joint Tools. All bright 
finish, in individual Display 

Packs or in Plastic Tool 
Roll sets of three or six. 

SNIPE NOSE SIDE 

CUTTING PLIERS 

FLAT NOSE PLIERS 

ROUND NOSE PLIERS 

END CUTTING 
NIPPERS 

DIAGONAL 
CUTTING 

NIPPERS 

SNIPE NOSE PLIERS 

Australian Representatives: 

THOMAS 
C. BROWN 

& CO: PTY. LTD. i 
Sydney • Melbourne • Adelaide 

Brisbane • Perth 
rCB/82 
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GRANT FISHER, OUR HI-FI 

MANAGER, WILL BE PLEASED 

TO GIVE PERSONAL 

ATTENTION TO YOUR 

AKAI REQUIREMENTS. Model X-500VT 
AKAI Audio-Video Tape Recorder 

A visit to the new Instrol Centre is an 
experience that will satisfy the most 
critical hi-fi enthusiast. 
Hi-Fi, Accessories, Tape Recorders, 
Furniture.in fact the ultimate 
range available in one 
large modern Showroom. 
For those readers who are at present 
unable to see this exciting display 
for themselves, we suggest you 
ask for our free descriptive 
and illustrated Cabinet Catalogue, 
or our Hi-Fi Catalogue. 

for descriptive leaflet post coupon 
Please include postage stamp. 

Address_ 

_Postcode_ 

□ Instrol Cabinets □ Hi-Fi Equipment 

CABINETS 

over 50 different cabinets and enclosures are on display. 
Should you be unable to visit our new exciting Showroom, 
ask for our free descriptive Cabinet Catalogue. 
(Pictured above is the new " Moderne " Setting). 

HI-FI CENTRE 
91a York St.(between King & MarketSt.) 
PHONE 29-4258 SYDNEY N.S.W. 2000 

j 
,{t 

Broadway Electronics new 

INSTROL HI-FI 
the largest HI-FI showroom in Australia. 

Happy New Year with 
FOR YOU - THE BEST IN SOUND RECORDING FROM THE MAGNIFICENT 

RANGE OF AKAI. THERE ARE NOW 30 MODELS TO CHOOSE FROM 

AS WELL AS A COMPLETE RANGE OF AUDIO ACCESSORIES. 

Model 4000D 
4 Track Stereo Tape Deck 
Matching Amplifier : AA-5000 
Matching Speaker : SW-120 

Model X-360D 
Professional Stereo Tape Deck 
Matching Amplifier : AA-8000 
Matching Speaker : SW-180 
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CENTRE 
91a Nt>rkSt.(between King & MarketSt.) 

J. B. LANCING 
America's premier speaker. All models 
available, priced from $140.00 also 
Wharfdale, Leak, Playmaster, Kenwood, 
Sansui, etc. 
Instrol also sells a full range of speaker 
enclosures, either built or in kit form, 
at manufacturers prices. 

Model VT-100 
AKAI Portable Video Tape Recorder 

me new l/uml i^uu series lurntables 
are being demonstrated at our exciting new 
centre. Full range of other players also 
on display. 

At last .... A Tape Recorder Centre, with 
trained personnel.to serve you. Choose from 

our wide range of Sony, Akai, Tandberg, etc. . 

All available for demonstration 
including the Akai MIO (as pictured) 

THIS IS AKAI MONTH AT INSTROL. 

WHICH MEANS AN AKAI SYSTEM 

PERSONALLY TAI LOR ED TO SUIT 

YOUR POCKET. 

The Kenwood TK 250U — one of many 

Stereo Amplifiers being demonstrated. 
Perhaps you prefer something more elaborate, 
such as the Kenwood KA6000,.Sansui AU777 

or Leak Stereo 70. Whatever you desire in 
Amplifiers or Tuners, our new Showroom 
will satisfy. 

PLAYER STANDS 
PERSPEX COVERS 

|j 

The Instrol range includes a wide 

/ariety of Player Stands and combination 

Amplifier-Player Cabinets. High quality 

perspex covers (clear and tinted) 

are also available, some hinged, 

others separate. Grill cloth, innerbond, 

stylii, recording tape ... in fact all 

accessories are available ex stock. 

MODULAR WALL UNITS 
built and polished or as kit form 

if you possess, or prefer 

fully shelf mounting hi-fi 

equipment, the Instrol 

Modular system of wall 

units, illustrated at 

right, is your answer. 

A full range of these wall 

units is on display 

at our new showroom. 

Similarly, our Instrol 

Cabinet Catalogue has 

full details of these 

Modular units. Built and 

finished or pre-cut 

to assemble yourself, these 

modular wall units 

are priced from S60.00. 
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The Set 

You've Been 

Waiting For... 

Our New Communications Receiver 
This completely new communications receiver should appeal 
to a wide variety of readers. Combining maximum economy 
with a high performance, its features include high stability 
with tunable IF, excellent IF skirt selectivity and provision 
for AM, CW and SSB reception. And it's all solid-state! 

By Ian 

There is no doubt that the concept 
of a solid-state full coverage communi¬ 
cations receiver has excited the imagi¬ 
nation of many readers—our mailbag 
tells us that! Unfortunately, while we 
understand their enthusiasm, we sus¬ 
pect that many do not appreciate the 
problems involved. While solid-state 
devices are quite remarkable in terms 
of efficiency, reliability, compactness, 
and so on, they demand a price for 
these advantages. 

This price is the need for much 
more critical and careful circuit de¬ 
sign. Solid-state devices are not nearly 
as tolerant as valves in many applica¬ 
tions; “front end” design, to name just 
one, must face up to problems of cross 
modulation, overload, and so on, of a 
very much greater magnitude than in 
the valve counterpart. And, while they 
can undoubtedly be solved, the solution 
will invariably involve more critical 
circuit design, greater complexity and, 
probably, higher cost. This last factor 
may, in some cases, force us to accept 
some order of compromise. 

We find it all the more gratifying 
therefore, that we have been able to 
produce a design which, while offering 
all the obvious advantages of a solid- 
state receiver, is also one in which the 
more critical aspects have been suc¬ 
cessfully tackled. In short, it does not 
ask too high a price for the advantages 
of solid-state operation. 

We make no claim that it is the 
ultimate. Like any other design, it is a 
compromise; but a compromise which 
we think will appeal to a large number 
of readers. 

The amount of information to be 
presented for a project like this is quite 

ELECTRONICS Austn 
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large; far too large to cover in one 
article. It will require at least two, 
and probably three articles to tell the 
full story. This article includes the cir¬ 
cuit, parts list, and general views of 
the layout. This will enable interested 
readers to assess the value of the de¬ 
sign for their requirements, place their 
orders for metal work and other hard¬ 
ware, and even do some of the 
assembly work. Coil data, panel wiring 
diagrams, and similar detailed informa¬ 
tion will appear in subsequent issues. 

As a first step to the design of this 
receiver we listed those factors which 
needed to be considered, together with 
some suggested orders of performance. 
The list went something like this: 

1. Constant coverage from 0.5 to 
30MHz. 

2. Best possible bandspread. 
3. Ability to resolve effective¬ 

ly, AM, CW and SSB signals. 
4. Good sensitivity and signal-to- 

noise ratio. 
5. High stability and reasonable 

dial setting accuracy. 
6. Selectivity: Preferably adjust¬ 

able, to suit reception of AM, 
CW and SSB. 

7. Minimum of spurioais responses 
and cross-modulation, consistent 
with economy. 

8. Signal strength meter. 
9. AGC system suitable for use on 

AM, CW and SSB. 
10. Noise combating device, suitable 

for use on AM, CW and SSB. 

We can elaborate on these items as 
follows: 

The order of bandspread will 
of necessity be a compromise between 
that which may be considered desir- 
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able, and the cost. Where a spread of 
1MHz per dial sweep may be con¬ 
sidered as most desirable, the cost 
would be prohibitive. A good 
compromise appears to be 3MHz per 
dial sweep. With a smooth dial move¬ 
ment and a reasonable ratio, this 
amount of bandspread can be quite 
satisfactory for most purposes. The 
limiting factor would be the ability to 
readily tune CW and SSB signals. 

To be able to resolve AM, CW, and 
SSB signals, we need both an AM de¬ 
tector and a product detector, together 
with a BFO. These can be provided 
without much difficulty. 

To get good sensitivity and 9ignal- 
to-noise ratio, design of the RF ampli¬ 
fier and mixer stages must be care¬ 
fully considered. An economical RF 
amplifier stage can be designed around 
the now readily available junction 
FET. This can be followed by a low 
noise mixer, such as a double-balanced, 
or “ring” type. 

For high stability we should go to a 
tunable IF system, following a crystal- 
locked front end. Indeed, the tunable 
IF system is necessary to realise a 
constant band spread. With a crystal- 
locked front end, the stability of the 
receiver is virtually that of the VFO 
associated with the tunable IF, at least 
as far as AM reception is concerned. 
For CW and SSB, the stability of the 
BFO must also be considered. This will 
require a crystal-controlled BFO or 
one of equivalent stability. 

The dial setting accuracy is a func¬ 
tion of the overall stability of the re¬ 
ceiver oscillators, together with the 
mechanical quality of the dial move¬ 
ment and the clarity of the dial scale. 

Two degrees of selectivity may be 
obtained in a number of ways. The 
wider one may be achieved by using 
conventional IF transformers, suitably 
coupled and of sufficient number to 
achieve a satisfactory skirt selectivity. 
The narrower bandwidth can be obtain- 
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ed with a mechanical filter, or perhaps 
a pair of crystal lattice filters in cas¬ 
cade. However, while these systems are 
very good, they can be bulky and ex¬ 
pensive. A satisfactory alternative for 
both conditions can be achieved with 
ceramic resonators, which are small 
and relatively inexpensive. 

Keeping spurious responses to a mi¬ 
nimum can be a demanding assignment. 
To keep cost down, a minimum of 
shielding and filtering between rele¬ 
vant circuits is desirable. By taking 
certain precautions we have establish¬ 
ed that spurious responses can be kept 
to a minimum. Those which persist 
usually do not interfere with the want¬ 
ed signal anyway. This compromise 
appears to be a small price which we 
must be prepared to pay. 

There are no special problems in 
fitting a signal strength meter. A bridge 
circuit can be used to achieve a for¬ 
ward reading system. 

Techniques whereby AGC may be 
generated to suit all modes of recep¬ 
tion are now well established. The main 
problem is to keep the BFO injec¬ 
tion (into the product detector) from 
getting back into the AGC system and 
so reducing the sensitivity of the re¬ 
ceiver. With suitable design, a satis¬ 
factory solution can be provided. 

A most difficult requirement is to 
provide a satisfactory noise silencer, 
suitable for all three modes of recep¬ 
tion. There are a number of detector 
noise limiters which can be used on 
AM reception. Performance is limited, 
however, by the selectivity of the IF 
strip. With a high degree of selectivity, 
ringing occurs and the limiter effecti¬ 
veness is seriously reduced. In any 
case, this type of device cannot be used 
for CW and SSB. An alternative is a 
positive and negative peak clipper 
in the audio circuits immediately fol¬ 
lowing the detector system. At best, 
this is only of token effectiveness and 
could not be considered. 

Possibly the most effective method 
of silencing, short of using a separate 
“blanking” receiver, is the Lamb noise 
silencer principle. Even this is normally 
anything but simple and it may seem 
strange that we would consider such a 
device for this receiver. However, we 
have evolved a design which does not 
use an excessive number of parts, and 
we have adopted it. 

The accompanying block diagram 
illustrates the receiver which we have 
designed to meet the specifications laid 
down earlier. An RF stage, with switch 
positions, covers from 0.5 to 30MHz, 
in five ranges. This is followed by a 
balanced mixer. A crystal oscillator, 
followed by an amplifier-multiplier, 
provides a high stability injection 
signal for the mixer. 

The tunable IF covers the range 
from 3 to 6MHz. This is followed by 
another balanced mixer similar to the 
first. Injection for the mixer is from a 
VFO, tuning the range, 3.455 to 6.455- 
MHz, so giving a second IF of 455- 
KHz. As there is no gain in the balanc¬ 
ed mixer, there is an amplifier immedi¬ 
ately following it. 

The Lamb noise silencer depends to 
a large extent for its success on being 
placed ahead of any highly selective 
circuits. The normal place is immedi¬ 
ately after the mixer circuit but before 
the selective circuits of the 455KHz IF 
strip. The silencer consists of a balanc¬ 
ed gate, noise amplifier, noise rectifier 
and pulse amplifier. 

After the silencer, ceramic filters are 

switched as required to determine the 
overall selectivity. Two bandwidths are 
available; 5KHz for AM reception and 
2.5KHz for CW and SSB reception. 

After the bandwidth selection filters, 
are three IF amplifiers. The output 
of the third IF amplifier feeds a com¬ 
bined AM and CW-SSB detector. For 
the latter two modes a ceramic con¬ 
trolled BFO supplies the injection. The 
output of the detector feeds a three- 
stage audio amplifier, capable of two 
or more watts of audio, into a speaker 
of 8 to 15 ohms. 

A split from the output of the last 
IF amplifier is diverted to an AGC 
amplifier, followed by a rectifier and 
selectable time constant circuits. The 
AGC voltage is used to control the 
gain of the RF amplifier, the tunable 
IF amplifier and the first and seoond 
455KHz IF amplifiers. 

The power supply provides about 17 
volts unregulated for the audio ampli¬ 
fier. From the 17 volts, a shunt regu¬ 
lator delivers a substantially constant 
12 volts for the rest of the receiver, 
except the oscillators. The 12 volt 

This rear picture indicates rather dramatically how components have 
shrunk. The usual IF transformers in the square cans have been re¬ 
placed by very small ceramic resonators, placed under the chassis. 

Note also the dial mechanical details. 
455KHi 

The block diagram of the complete receiver is explained in detail in the text and helps to simplify the main 
circuit diagram. All frequencies are given, which helps to show, at a glance, the relationships between them. 
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BF115,etc. 
2ND. MIXER AMP. 

+ I2V 

51 : I : 0.5-l.5MHz 
2 : l.5-3MHi 
3 : 3-6MHz 
4 : 6-l8MHz 
5 : 18-30MHz 

52 : I : 0.5-3MHz 
2 : 3-6MHz (STRAIGHT THROUGH) 
3 : 6-9MHz 
4 : 9-l2MHz 
5 : I2-I5MHZ 
b : 15-iBMHz 
7 : 18-21 MHz 
8 : 2l-24MHz 
9 : 24-27MHz 

10 : 27-30MHz 
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by leading manufacturers and 
Government Departments. 

ELNA 

Electronic 
Components 

• Electrolytic Capacitors 

• Polyester Capacitors 

• Carbon Potentiometers 

Australia’s largest selling im¬ 

ported capacitors are produced 

by one of the world’s major 

components manufacturers. 

Write or phone for 

illustrated brochure 

SOANAR 

ELECTRONICS 

A. Or R.-Soanar Group Company. 

VIC.: 45 Lexton Rd, Box Hill. 89 7323. 

NSW: 82 Carlton Cres. Summer Hill. 
798 6999. 

OLD: R. A. Venn Pty Ltd, Valley. 51 5421. 

SA: Scott Thompson Pty Ltd, Adelaide. 
23 2261. 

WA: Everett Agency Pty Ltd, West Leeder- 
ville. 8 4137. 

1 Chassis 13-7/8in x 9-7/8in x 2in 
(with partition) 

1 Front panel 14-1/8in x 7in x kin 
1 Metal cabinet 14kin x 7\in x 

lOkin. 
4 Rubber feet for cabinet 
1 Dual ratio dial movement 

(label type 4511DRF) 
1 Meter 1mA FSD 
1 Indicator lamp 14V type BFB- 

6G (Rodan). 
1 Toggle switch, DPDT type S- 

2022 (NKK) 
1 Toggle switch, 4-pole, 3-position 

type S-2043 (NKK) 
1 Rotary Switch, 1 wafer, 2-pole 

3-position 
1 Rotary switch, 2 wafers, 2-pole 

5-position 
1 Rotary switch, 2 wafers, 1-pole 

10 position. 
1 Knob, large, for dial 
3 Knobs for switches 
5 Knobs for potentiometers, etc. 
1 Power transformer, 2 x 6.3V. 1 A. 

(PF1728), 2 x 12.6V. 0.5 A 
(PF2565), or similar 

1 Crystal 6MHz 
1 Crystal 7MHz 
1 Crystal 7.5 or 15MHz 
1 Crystal 8MHz 
4 Sockets to suit crystals 
1 2-pin miniature speaker ^socket 
1 4-pin miniature speaker socket 
1 5-pin miniature speaker socket 
1 2kin x kin dia. steel or brass rod 
1 3kin x kin dia. steel or brass rod 
1 kin dia. shaft extension. 
1 kin coupling 
1 Coaxial socket 
1 Aerial terminal 
1 Miniature tag board, 5 prs. 
1 Miniature tag board, 7 prs. 
4 Miniature tag boards, 10 prs. 
2 Miniature tag boards, 11 prs. 
2 Miniature tag boards, 13 prs. 
1 Miniature tag board, 17 prs. 
1 Miniature tag board, 22 prs. 
1 2-tag strip 
1 3-tag strip 
1 4-tag strip 
2 10-tag strips, two mtg. feet 
1 Printed board, 69/F10 
6 Rubber grommets 
6 kin dia. x kin brass spacers, 

tapped l/8th Whitworth 
l kin flexible coupling 
1 kin bush 
2 kin dia. x kin brass spacers, 

tapped l/8in Whitworth. 
2 kin dia. x kin brass spacers, 1/8 

in. clearance hole. 
4 2.5mH RF chokes 
1 ImH RF choke 
4 Ferrite toroidal formers, Q2 

material, Ducon type F4040/2. 
7 Ferrite balun transformer cores. 

Ducon type F684, Q2 material, 
or Neosid type 1050/1/F14. 

3 Neosid coil formers, 7.6mm x 
2kin, with top ring, slug and can 

1 Neosid coil former, 7.6mm x 
lkin, with slug and can 

8 Mur at a ceramic resonators, type 
SFD-455B 

Shield mounting panels for IF 
strip, noise silencer and tunable 
IF. Hookup wire, screws, nuts, 
solder, power flex and plug, 
solder lugs, etc. 

TRANSISTORS 
4 2N5459 (Motorola) 
14 BF115, BF184, SE3001, etc. 
1 2N3638, BC178, OC44N, 

OC170, etc. (BFO). 
1 2N3638, BC178 (audio amp.) 
1 BC108 

1 AC 187 ) matched pair 
1 AC 188 ) with heat sinks 
1 AC 128 with heat sink 

DIODES 
4 EMI01, BY126/100 
1 BZY94/C12 zener 
1 BZY88/C9V1 zener 
18 OA91 
2 AA119 
1 BA102 
2 BA100 

RESISTORS (all k watt) 

2 0.82 ohm 2 10K 
1 27 ohms 1 12K 
1 56 ohms 2 15K 
11 100 ohms 2 18K 
2 220 ohms 3 22K 
2 270 ohms 3 33K 
8 470 ohms 1 39K 
3 IK 5 47K 
1 1.5K 2 56K 
2 2.2K 1 82K 
2 2.7K 6 100K 
1 3.3K 3 220K 
12 4.7K 2 270K 
5 5.6K 1 1M 
3 6.8K 1 4.7M 
1 8.2K 1 8.2M 
l IK linear tab pot 
1 2.5K linear pot with switch 
1 10K log pot 
1 100K linear tab pot 
1 500K log pot 
1 Thermistor, type B8-320-01 /50E 

CAPACITORS 
1 lOpF NPO ceramic 
2 18pF NPO ceramic 
2 22pF NPO ceramic 
1 27pF NPO ceramic 
1 33pF NPO ceramic 
2 39pF NPO ceramic 
2 56pF NPO ceramic 
2 82pF NPO ceramic or polysty¬ 

rene 
8 lOOpF polystyrene 
2 150pF polystyrene 
3 180pF polystyrene 
2 270pF polystyrene 
1 330pF polystyrene 
2 470pF polystyrene 
1 820pF polystyrene 
7 .001 uF polystyrene 
1 .0033uF polystyrene 
5 .OluF polystyrene 
8 .OluF 25V. ceramic 
13 0.1 uF 25 V ceramic 
5 0.22uF 25 V ceramic 
1 0.33uF 25 V ceramic or polyester 
1 0.47uF 25V ceramic or tantalum 
1 2uF 6VW electrolytic or tan¬ 

talum 
1 lOuF 6VW electrolytic or tan¬ 

talum 
1 200uF 10VW electrolytics 
3 500uF 10VW electrolytics 
3 500uF 12VW electrolytics 
1 2000uF 25VW electrolytic. 
8 3-30pF Philips trimmers 
1 5-140pF or 5-lOOpF miniature 

variable. 
1 10-415pF variable, 3-gang 
1 10-415pf variable, single. 
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supply is reduced to 9 volts by a zener 
diode. This provides a very stable 
supply for the oscillators. 

From the broad outline of the design 
as covered by the block diagram we 
can turn to the circuit diagram for a 
more detailed description. At the 
aerial input is a small variable capaci¬ 
tor in series with the aerial. In the 
prototype, this capacitor is variable 
from 140 to about 5pF and is used as 
an effective aerial attenuator. Four coils 
LI to L4, are used to cover the ranges 
0.5-1.5MHz, 1.5-3MHz, 6-18MHz and 
18-30MHz. This leaves a gap of 3-6- 
MHz, which is the range of the tun¬ 
able IF. As part of the economy, the 
front end is not used for this range, 
the aerial input being switched directly 
into the first tuned circuit of the tun¬ 
able IF. The coils LI to L4 are wound 
on ferrite toroid formers. This gives 
compact coils of high Q, which permits 
using only one tuned circuit in the 
RF amplifier stage. 

Across the input of the 2N5459 
junction FET is a pair of germanium 
diodes, one in each direction. These 
are to protect the junction FET. They 
could be considered as optional where 
the receiver is not likely to be operated 
very close to a transmitter. The gate of 
the FET is connected to the AGC 
system and the drain is broad-banded 
by using a 2.5mH RF choke for its 
load. As a high to low impedance 
transformation is necessary to couple 
from the RF amplifier drain to the 
mixer, an emitter-follower is used. 

The mixer, as previously mentioned, 
is a double balanced or ring type. 
Although it has no gain it is an 
excellent mixer, easy to get going, and 
it contributes substantially to spurious 
response reduction and good signal-to- 
noise ratio. The four diodes used in 
the prototype are type OA91. The 
purist may like to pay a little extra 
and fit a matched quad of OA91s. 

Inspection of component values in 
the circuits thus far will show that 
they favour the higher frequencies. 
All interstage coupling capacitors, and 
the source resistor by-pass capacitor, 
are small values. Beginning with the 
aerial attenuator, which has a maxi¬ 
mum capacitance of 140pF, this is 
followed by two capacitors of 39pF 
each, with the coupling from the 
emitter-follower to the mixer, via 
lOOpF. In addition, the 2.5mH RF 
choke as the RF amplifier load has 
reduced reactance at low frequencies, 
and so contributes to the overall effect. 

There are two reasons for this. First¬ 
ly, there is a natural tendency for 
RF amplifier gain to fall as the fre¬ 
quency is increased and this approach 
has a levelling effect. The second 
reason is perhaps peculiar to this de¬ 
sign. As mentioned earlier, we used 
only one tuned circuit in the RF ampli¬ 
fier. Although the circuits are of quite 
high Q, there is not sufficient discri¬ 
mination to prevent strong local broad¬ 
cast stations from breaking through 
in some circumstances. By reducing 
the RF amplifier gain at these fre¬ 
quencies this problem is minimised. 

The crystal oscillator/multiplier 
frequencies are substantially as sug¬ 
gested by Murphy and Gurr (Amateur 
Radio, January, 1969) although the 
execution of the system is somewhat 
different. By a careful selection of 
crystals, combined with the tunable 
IF of 3-6MHz, only four inexpensive 

crystals are required to cover the full 
range of the receiver. 

The crystal oscillator, multiplier and 
mixer circuits are similar to those 
used by the writer in the SSB trans¬ 
mitter described about January, 1967, 
with changes to suit this particular 
application. 

Injection frequencies required for 
the mixer are, 6MHz, 12MHz, 15MHz, 
18MHz, 21 MHz and 24MHz. The 6, 
12 and 18MHz can be obtained from 
a crystal on 6MHz, multiplying by 2 or 
3 as required. The 15MHz may be 
obtained from a fundamental unit on 
15MHz, or a 7.5MHz crystal may be 
used and multiplied by 2. As we had 
the latter frequency on hand, this is 
what we used. The 21 MHz is economi¬ 
cally derived from a 7MHz unit, 
multiplying by 3. Finally, 24MHz is 
obtained from an 8MHz unit, mul¬ 
tiplied by 3. 

Up to the 15-18MHz range, injec¬ 
tion to the mixer is on the high side 
of the incoming signal. For the ranges 
18-30MHz injection is on the low side 
of the signal. 

It would be difficult to arrive at a 
more economical design than this 
arrangement. 

The crystal oscillator is a straight¬ 
forward Pierce type, with provision for 
switching the various crystals. The out¬ 
put of the oscillator is fed into the 
amplifier/multiplier, the collector cir¬ 
cuit of which is tuned to the frequency 
of the signal to be injected into the 
mixer. The arrangement used is an 
economical one, requiring only one 
transformer. The secondary winding is 
tuned to each wanted frequency by 
switching an appropriate capacitor 
across it. These are adjustable capaci¬ 
tors with the exception of the highest 
frequency one (24MHz), which is a 
fixed value of lOpF. The slug in the 
coil is used, initially, to tune this com¬ 
bination to resonance. 

Use of a single winding demands 
that it be low in inductance so that 
it will tune to the highest frequency. 
To tune it to the lower frequencies 
it is necessary to shunt it with in¬ 
creasingly larger capacitance. This 
leads to a reduction in dynamic im¬ 
pedance at the low frequencies which 
is just what is wanted. The result is 
to keep the injection level, into the 
mixer, more or less constant regard¬ 
less of frequency. The switch for the 
shunting capacitors is ganged with that 
for the crystals. 

A further advantage in using a single 
transformer is that it avoids the 
necessity for another switching func¬ 
tion. 

In spite of the reduction in dynam¬ 
ic impedance of the multiplier-tuned 
circuit, the gain reduction was not 
enough at the lower frequencies. It was 
reduced to the wanted level by using 
a small coupling capacitor (18pF) be¬ 
tween the oscillator and the amplifier/ 
multiplier, and a small by-pass capaci¬ 
tor (lOOpF) across the 470 ohms am¬ 
plifier/multiplier emitter resistor. 

This “front end” which we have just 
described, in addition to being suitable 
as part of a complete receiver, could 
form the basis of a converter which 
could be used in a number of applica¬ 
tions. Variations could be made in the 
crystal frequencies, the RF amplifier 
tuned circuits and the tunable IF, to 

(Continued on page 158) 

BATTERY SAVER 
-AC ADAPTOR 

Permits A.C. mains 
operation of Transistor and 

other 6-9v. Battery 
Powered Equipment 

at Negligible Power Cost! 

9 6or 9 volt (nominal voltage) sel¬ 
ected by external switch. 

• Double insulated for absolute 
safety. 

• Handsome cabinet complete 
with 3-pin power point plug, 
and radio lead with plug. 

• Measures a compact 3}" x 2\" 
x 2". 

9 Suitable for any 6 or 9 volt bat¬ 
tery operated transistor equip¬ 
ment. 

Approved by Electricity Supply Authorities 

PS64 specially for Tape Recorders 
PS82 specially for Transistor Radios 

Manufactured by 

k & R ELECTRONIC EQUIPMENT 
COMPANY PTY. LTD. 

A & R-Soanar Group Company 

42-46 LEXTON ROAD, BOX HILL VIC., 
3128. 

Phones: 89-0238, 89-0239 

AGENTS IN ALL STATES 
N.S.W.: SOANAR ELECTRONICS PTY. 

LTD., 82 Carlton Cres., Summer 
Hill. Ph. 798-6999. 

Old.: R. A. VENN PTY. DTD., 
71-73 Doggett St, Valley, Bris. 
Ph. 51-5421. 

S.A.: SCOTT THOMPSON PTY. LTD., 
93 Gillies St., Adelaide. Phone 
23-2261. 

W.A.: EVERETT AGENCY PTY. LTD., 
17 Northwood St., W. Leederville. 
Ph. 8-4137. 
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The Albert Hall acoustics problem solved 

The acoustics problem in London's Royal Albert Hall, 
which has plagued generations of concert goers, has been 
solved at last. This and other "case histories" discussed 
in this article, indicate the widely divergent problems 

which come within the activities of acoustic engineers. 

The science of acoustics, although 
generally associated with the design of 
concert halls, embraces acoustics and 
noise control in all its aspects. 
Exampdes of the acoustical consultant’s 
work are to be found in hotels, offices 
and apartments, on industrial sites, and 
in ships and aircraft. The consultant 
may also have to advise and give ex¬ 
pert evidence in legal actions concern¬ 
ing noise nuisance. Except for standard 
sound transmission tests between ad¬ 
joining buildings, no two projects are 
the same. 

In the case of concert halls the pro¬ 
blem is often not one of designing a 
new hall but of correcting the faults in 
an existing one. The Royal Albert Hall 
is a good example of this type of 
project. This internationally famous 
hall, the home of the equally famous 
B.B.C. Promenade Concerts, was com¬ 
pleted in 1871. It is oval in plan and 
has a domed roof rising at the centre 
to a height of about 144ft above the 
arena floor. Complaints were received 
concerning a very bad echo at the 

1871 opening ceremony, the Prince of 
Wales’ opening address being heard 
twice over in many parts of the audi¬ 
torium. In addition to the echo, the hall 
was extremely reverberant and was, in 
fact, suitable only for the perfor¬ 
mance of major choral works. 

Some improvement was later achiev¬ 
ed by suspending a canvas valerium 
in the dome, and a corrugated alumi¬ 
nium lining, installed soon after the 
1939-45 war, reduced a serious “flutter” 
echo noticeable in the centre of the 
arena immediately below the dome, 
but in both cases the major echoes still 
persisted. 

This was the situation when the 
author’s company, Acoustical Investi¬ 
gation and Research Organisation Ltd., 
was requested to investigate the pro¬ 
blem and to devise a financially and 
aesthetically feasible solution. The first 
few months of the research program 
were taken up by attendance at con¬ 
certs and other functions in the hall. 
The author and an assistant moved 
from seat to seat, noting the loudness 

Some of the 130 diffusers which, suspended from the ceiling, have 
cured the famous echo in the Royal Albert Hall, London. 
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and quality of the sound and the pre¬ 
sence or absence of echoes. At the end 
of this period “acoustic contours” were 
plotted on a seating plan of the hall 
and objective tests begun to determine 
the sources of the echoes. 

Once a seating area with a pro¬ 
nounced echo had been selected, a 
microphone was set up at this point. 
The instrument was fitted with a para¬ 
bolic reflector to render it directional 
and the reflector was equipped with 
accurately aligned sights to enable the 
observer to note the direction of maxi¬ 
mum echo. The microphone was con¬ 
nected to a sound level meter, to which 
could be coupled a tape recorder and 
a pair of earphones. A loudspeaker 
on the stage was connected to a second 
recorder fitted with a continuous tape 
loop on which a broad-frequency band 
transient sound (that is, a loud bang) 
had been prerecorded. By playing this 
tape and metering and recording the 
sounds received by the microphone, 
apparent sources of echoes could gra¬ 
dually be located. Subsequent analy¬ 
sis of the tapes obtained via the mi¬ 
crophone and sound level meter enabl¬ 
ed the time delay between direct and 
reflected sounds to be determined. 

The principal echoes, it was dis¬ 
covered, occurred at the curved edges 
of the dome rather than at the centre 
as had been assumed previously. It 
was further discovered that even with 
a full audience of about 5,500 people 
the hall was too reverberant, reverber¬ 
ation time being generally in the 
region of 3 seconds. From the rever¬ 
beration time measured in the presence 
of a full audience and the volume of 
the hall (about 130,000 cu. yds.), was 
calculated the amount of absorption 
needed to reduce the reverberation 
time to about 2.4 seconds (considered 
the optimum for a hall of this size). 

Results indicated that it would be 
necessary to introduce about 1200 sq. 
yds. of 2in thick mineral wool or glass 
fibre into the hall to achieve the re¬ 
quired reduction. This posed a prob¬ 
lem since all the surfaces to which 
this material might be affixed were 
either heavily ornamented or inacces¬ 
sible. Another difficulty was to dis¬ 
cover how to interfere with the path 
of the sound waves responsible for the 
echoes. 

Finally, over 130 glass reinforced 
plastic diffusers, looking like “flying 
saucers” viewed from beneath, were 
hung by cables from suspension points 
in the dome. The saucers varied in 
diameter between about 6ft and 12ft, 
with a chord of about 18in. They were 
suspended in a random pattern in a 
shallow catenary, the central saucer 
being about 65ft above the arena and 
the outer ones about 5.5ft higher to 
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avoid cutting off the view of people in 
the gallery and in order to create a 
reflective plane, convex on the under¬ 
side. 

Thus the entire plane of the saucers 
was convex, each saucer itself being 
also convex. The concave tops of the 
saucers were covered with a 2in thick 
layer of glass fibres, faced with a thin 
layer of plastic film to limit sound ab¬ 
sorption at high frequencies. The in¬ 
stallation provided the necessary echo 
path interference, absorption and diffu¬ 
sion without disturbing the intricate 
surface decorations in the hall, and 
eliminated the 98-year-old echo prob¬ 
lem, improved clarity at the rear of the 
hall and satisfactorily reduced the 
reverberation time. 

In complete contrast to this project 
were the problems associated with the 
construction of several gas reforming 
plants in residential areas. These 
plants are designed to reform naphtha 
or natural gas to town gas for distribu¬ 
tion in areas in which the gas con¬ 
suming appliances have not yet been 
converted to suit the higher calorific 
value of natural gas. 

As in the case of the concert hall, 
the first task was to determine the 
nature and extent of the problems to 
be solved. Fortunately several similar 
plants were already in operation and 
detailed surveys to provide noise level 
data and to identify the various noise 
sources could be carried out. To pro¬ 
vide a design criterion, the background 
noise level at night around the houses 
nearest to the proposed installation 
sites was measured. 

It was discovered that the principal 
noise source in a gas reforming plant 
was the passage of high pressure gas 
through pressure reducing valves and 
through relief valves for venting waste 
gas and steam to atmosphere. These 
produced an intense, high pitched 
noise. Since the proposed new installa¬ 
tions were to handle much larger vol¬ 
umes of gas than existing plants pro¬ 
viding the research data, a method had 
to be determined for predicting the 
valve noise level from the gas through¬ 
put and other parameters. The South 
Eastern Gas Board offered the use of 
test facilities at one of its existing re¬ 
forming plants, where a test rig was 
constructed to vary the airflow through 
a pressure reducing valve to atmos¬ 
phere and to measure resulting noise 
spectra. The rig incorporated a tail¬ 
pipe so that, by advancing along the 
pipe a section lined with sound absorp¬ 
tive materials, the point at which the 
noise was generated could be deter¬ 
mined. 

Results demonstrated that any effect¬ 
ive valve silencers would have to be 
inserted some distance downstream of 
the valves. Further tests revealed that a 
considerable level of noise was radi¬ 
ated from the pipework between valve 
and silencer. This problem could be 
overcome by insulating the pipe ex¬ 
ternally with 2in-thick mineral wool 
faced with an outer casing of £in 
thick aluminium. It was also found that 
the exhaust velocity had to be limited 
to about 85ft/sec. to avoid jet noise at 
the exhaust. With the information ob¬ 
tained on the valve noise levels, dis¬ 
tances from the nearest houses, the 
direction of the prevailing winds and 
the night time background noise level, 
the necessary silencer and insulation 
measures could be specified. 

(Continued on page 158) 

See the dynamic new and exciting SP-850PY London 
modular unit with the unique "1C" cartridge plus a 
totally new range of stereo components like stereo cas¬ 
sette units, superior speaker systems, amplifiers, and 
record players at 

VICTORS HI-FI CENTRE 
77 WENTWORTH AVE, CNR. ELIZABETH ST, 

61-2967 Sydney 61-6031 
Take advantage of our progressive discount system 

CUSTOM BUILT TRANSFORMERS 
AND POWER SUPPLIES 

SOLA ELECTRIC welcome your enquiries for custom 
built or volume production transformers and power 
supplies and catalogues are now available describing 
the stock range of products including the world re¬ 
nowned SOLA constant voltage transformers and 
SOLATRON line voltage regulators. 

SOLA STOCK PRODUCTS INCLUDE 

Constant Voltage Transformers 
Line Voltage Regulators 
Cnotrol Transformers 
Stepdown Transformers 
C.V.D.C. D.C. Power Supplies 

For a complete product guide and the address of your 
nearest SOLA distributor contact:— 

SOLA ELECTRIC 

DIVISION OF SOLA BASIC AUSTRALIA LIMITED 

WELLINGTON ROAD, CLAYTON, VICTORIA. 560-0511. 

1 BRODIE STREET, RYDALMERE, N.S.W. 638-5829. 
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With a BSR X3M 
‘compatible’ cartridge, 
almost any mono 
record playing 
equipment can take 
stereo records 
(without damaging 
them) 

X3M 
TYPICAL RESPONSE CURVES TAKEN ON DECCA LXT 5346 1-2cm/s AT IKHz 

Why compatible cartridges? 
An increasing number of record companies 
are now making stereo LP records only. 
Until now these records could not be played 
on a mono player without distortion and 
damage to the records. 
When playing stereo records the stylus tip 
moves vertically and horizontally following 
groove contours. Mono records have grooves 
which only move the stylus horizontally so old 
mono cartridges will not allow vertical move¬ 
ment of the stylus. Playing stereo records 
with old mono cartridges will damage the ver¬ 
tical component of the groove irrevocably. 
The X3M ‘compatible’ cartridge, designed 
and perfected by BSR, is the answer to this 
problem. For a small outlay it allows you to 
play both stereo and mono records without 
harming either. Retail price, $6.00. 

TECHNICAL DATA X3M 

Output: 350 mV ± 2 dB 

1 KHz test record Decca 
LXT 5346 at 1.2 cm/s 
Frequency Response: See typical curves above 

Dynamic Compliance: 
Horizontal 3.0 x 10~6 cm/dyne (±20%) 

Vertical 1.0 x 10-6 cm/dyne (±20%) 
Equivalent Capacity: 800 pF 

Nominal 
Recommended Loading: 2 M. ohm 100 pF 

Stylus Pressure: 4-6 grammes 
depending on pick-up arm 

Measuring Temperature: 20° C 68° F 
Colour: Beige 

IT BSR (A/ASIA) PTY. LTD. DISTRIBUTORS: 
h Dch 51 SOUTHERN SECTION INDUSTRIAL ESTATE GOLDRING ENGINEERING (A/ASIA) PTY. LTD. 
h B5R |J ST. MARY’S, N.S.W. 1 —* 443 KENT STREET, SYDNEY, N.S.W. 
WkS—PH0NE: 623-0375, 623-0376 S£3* OFFICES IN ALL CAPITAL CITIES. 

BSR:P100 
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Model 500 with ceramic cartridge . . . $103 

Model 500 with 800H Magnetic cartridge . . . $114 

Model 600 with CI/ST4 cartridge . . . $114 

Model 600 with 800H Magnetic cartridge . . . $125 

The only triple tested 
total turntables. BSR McDonald. 
Every BSR McDonald automatic turntable is 
precision made and tested in Great Britain to the 
most exacting specification. Upon arrival in 
Australia, every model is unpacked, tested and 
assembled in the total turntable concept, then 
re-tested again under actual playing conditions. 
That’s why BSR service calls are the lowest in the 

industry - and perhaps that also explains why BSR 
sells more turntables than anyone else in the world. 

The BSR McDonald 500 and 600 are complete 
modular units ready for use. Each unit has an 
ebony polystyrene base, smoke tinted dust cover, 
mains and audio leads - the only complete, 
packaged, factory tested units. 

induction motor has high torque, 
constant speed design - assuring 
minimum rumble and row. 

• Tubular aluminium tone arm is 
perfectly counter-balanced both 
horizontally and vertically. 

• Resiliently mounted, coarse and 
fine vernier adjustable counter¬ 
weight. 

• Tone arm is jam-proof even if it is 
held during the cycling operation. 

• Clip-in cartridge holder, provides 
universal mounting and quick 
change. (Optional). 

BSR A’Asia Pty Ltd 
Southern Section Industrial Estate 
St Marys New South Wales 
Telephones 6230375 and 6230376 

Wholesale Distributors Goldring Engineering (A’Asia) Pty Ltd New South Wales 443 Kent Street Sydney 2000 Telephone 29-5802/3/4 Victoria 162 
Pelham Street Carlton 3053 Telephone 34-5105 Queensland 415 Adelaide Street Brisbane 4000 Telephone 2-3247 Western Australia 32 Northwood 
Street Leederville 6007 Telephone 84-988 South Australia 77 Wright Street Adelaide 5000 Telephone 51-5117 BSR;PI04 

Features such as 
• Dynamic anti-skate control applies 

continuously corrected compensa¬ 
tion at all groove diameters. 

• Cueing and pause control lever 
allows for exact positioning of 
stylus on record and permits you to 
interrupt listening and reposition 
to same groove. 

• Micrometer stylus pressure adjust¬ 
ment permits 1/3 gram settings 
from 0 to 6 grams. 

• Automatic lock on tone arm after 
last record is played. 

• Dynamically balanced 4-pole 

VERNIER 
ADJUSTABLE 

COUNTERWEIGHT 

MICROMETER 
STYLUS PRESSURE 

AOJUSTER 
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Reviewed by Paul Frolich 

GRIEG: Concerto in A minor, op. 16. 
LISZT: Concerto No. 1 in E flat. Van 

Clibum, piano; The Philadelphia 
Orchestra; conductor Eugene 
Ormandy. RCA stereo LSC 3065. 

One of the first of RCA’s issues 
after the Philadephia Orchestra’s return 
to the Victor stable, this disc is wholly 
characteristic of what, I am told, the 
company and the orchestra aim at: the 
constant renewal of items in the stan¬ 
dard repertory, featuring the latest 
crop of virtuosi and the latest record¬ 
ing techniques. Van Clibum is not, of 
course, a newcomer: he has been on 
the international circuits for at least 
eight years and his repertoire is quite 
extensive even though he usually con¬ 
centrates on the most popular virtuoso 
concerti. In this respect, the current 
disc is quite representative of his work 
as, of course, it is of the orchestra’s 
most frequent offerings. 

It would indeed be hypocritical were 
I to pretend to a liking for the Grieg 
concerto; I have, alas, heard it far too 
often to retain much respect for it as 
a piece of music. With the assistance 
of Hollywood and Tin Pan Alley, this 
has become the pot-boiler of all times, 
which fact in no way denies its quali¬ 
ties as a fine display piece for pianists. 
Van Cliburn plays it exceedingly well 
and I doubt that there are genuinely 
preferable performances. 

The Liszt concerto is in a some¬ 
what different category; it is far more 
difficult technically, and of more, sub¬ 
stantial musical content. It, as well as 
the Grieg concerto, has been brilliantly 
recorded on many occasions, but I am 
ready to believe that the present per¬ 
formance is one of the best yet. In 
any case, the playing of all concerned 
is quite excellent and the recorded 
sound, full, rich and true, very much 
to my liking. 

★ ★ ★ 
VIVALDI: “II Pastor Fido* — Six 

Sonatas, opus 13, for flute and 
harpsichord. Jean-Pierre Rampal, 
flute; Robert Veyron-Lacroix, 
harpsichord. Record Society 
stereo No. S 6317. 

In recent years, we have come to 
know so large a quantity of Vivaldi’s 
music that we have tended to identify 
the composer, generally, with all that 
was most accomplished and elaborate 
in the Italian baroque; and it must be 
recognised that this was the effect 
Vivaldi had on his contemporaries and 
followers. Yet, it is far from the com¬ 
plete picture, and this rather surprising 
disc may go some way towards 
demolishing such bias and prejudice. 
For this reason alone, if it had nothing 
else to commend it, the record would 
be a very welcome one. 

These six sonatas were orginally 
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scored for bagpipe, viol, flute, oboe 
and violin, with continuo and, as the 
author of the annotations very properly 
suggests, they would be better des¬ 
cribed as “Diversions” since they cer¬ 
tainly are not what we usually think of 
as “sonatas.” These pieces are indeed 
a far cry from the highly formalised 
sonatas popular in Vivaldi’s time and 
they are equally remote from the scope 
of the “suite” of dances which also 
took a specific and rigid form. 

What is so remarkable about these 
pieces is that they allow the composer 
to exhibit the utmost freedom from all 
current conventions; even more remark¬ 
able is the immensely varied, highly 
original and wholly diverting musical 
content. In these arrangements at any 
rate (the author has not been named 
but may well prove to be Rampal 
himself), I would class the works as 
being on a level with the Cassations, 
Serenades and other entertainments 
written by Mozart for his noble 
patrons half a century later. 

Up to the present, we have been 
conscious of Vivaldi as a writer of 
concerti in the first place, with vocal 
and chamber music being of much 
lesser importance. Here, we meet 
the composer as a highly skilled 
purveyor of occasional music and light 
entertainment, made valuable only by 
virtue of the author’s undoubted genius. 
The sonatas vary in length from four 
to six movements, they are highly in¬ 
ventive and I found them wholly de¬ 
lightful. 

The disc is more than commonly 
enjoyable thanks to the simply mar¬ 
vellous playing of both soloists; in fact, 
I doubt that Rampal has ever been 
heard to greater advantage. The 
recorded sound is quite excellent, clean 
and crisp and I am satisfied that this 
record will give enormous pleasure to 
listeners without in the least straining 
their intellectual capacity. 

★ ★ ★ 
SULLIVAN: “Irish* Symphony in E 

minor; Overture “Di Ballo.* Royal 
Liverpool Philharmonic Orchestra; 
conductor Charles Groves. HMV 
stereo ASD 2435. 

Although I cannot claim more than 
a nodding acquaintance with that great 
bodv of entertaining material known 
as “G & S,” I had been made aware of 
Sir Arthur Sullivan’s outspoken claim 
to being a leading composer of the 
nineteenth century. It was a claim, I 
should add, that I acknowledged with¬ 
out in the least believing in its justice. 

Sullivan’s big E minor symphony 
was written in 1863 when the composer 
was but a youngster, though a celebra¬ 
ted one, and it proves a not wholly 
unsuitable vehicle for a more balanced 
assessment of his undoubted gifts. (In 
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fairness, it must be mentioned that the 
title “Irish” was bestowed on the work 
by its publisher, in 1915; Sullivan’s 
salesmanship was less devious!) One 
thing that stands out very clearly is 
that, even so early in his career, Sul¬ 
livan was a true master of orchestra¬ 
tion and had thoroughly learned every= 
thing his German teachers could teach 
him. 

Just as evident as Sullivan’s techni¬ 
cal mastery is his great dependence on 
Mendelssohn, in almost every depart¬ 
ment of composition. On the other 
hand, what appear at first to be bor¬ 
rowings from Brahms and Schubert 
are not what they seem; the Schubert 
work apparently plagiarised was lost 
at this time and. not rediscovered until 
much later, the Brahms piece had not 
yet been written and it may be that it 
was Brahms who borrowed from Sul¬ 
livan — who can tell? 

There are some other characteristics 
of Sullivan’s music which, by our 
standards of today, are deplorable; 
but standards are governed by fashions 
and the things to be deplored were 
often not only accepted, but often ex¬ 
pected, in their day: lapses into utter 
bathos, appalling banalities and brass 
passages barely worthy of a suburban 
Salvation Army band, not of a sym¬ 
phony orchestra, of professional musi¬ 
cians. 

Some of the things I’ve said may 
sound nasty; therefore, I hasten to state 
that I enjoyed this symphony very 
much indeed, even if parts are in 
rather poor taste (a shudder never hurt 
anyone yet!) The performance, though 
it is not a brilliant one, is highly com¬ 
petent, intelligently conducted and quite 
excellently recorded — as a matter of 
fact the recorded sound is decidedly 
superior to what it is given to repro¬ 
duce. 

The Overture, delightfully fresh and 
danceable (as, incidentally, I found 
much of the symphony to be) is also 
quite excellently played and recorded 
and proves a very suitable filler for 
this memorable disc. 

★ ★ ★ 
MENDELSSOHN: Piano Concerto No. 

1, G minor, op. 25. 
SCHUMANN: Piano Concerto, A 

minor, op. 54. Rudolf Serkin, 
piano; The Philadelphia Orches¬ 
tra; conductor Eugene Ormandy. 
CBS stereo SBR 235328. 

This disc is a bit of a puzzle; unless 
I am very mistaken, this Australian 
CBS issue consists of parts of two of 
U.S. Columbia’s Serkin recordings. He 
played both Mendelssohn piano con¬ 
certi for CBS and the resulting disc was 
released early in 1966; he also record¬ 
ed the Schumann concerto, coupled 
with other Schumann works, for issue 
in 1965. I can find no evidence that 
Serkin ever did these works again and 
must conclude that CBS are now, be¬ 
latedly, issuing some of their older 
titles with, probably, the benefit of re¬ 
processing at certain technical stages. 

What is at least as strange is that 
Serkin, one of the oldest of the sur¬ 
viving musical giants of the thirties, 
should have become so expert an in¬ 
terpreter of the romantic^ repertoire. 
Serkin’s early fame rested almost 
wholly on chamber music — duos, 
trios and quartets — and a limited 
specialisation on the music of Schu¬ 
mann. Recordings of recent years in¬ 
cluded some surprisingly insensitive 
Mozart performances and it is only 
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now that his real leanings are becom¬ 
ing clear. 

Serkin’s reading of the Mendelssohn 
concerto is certainly one of the finest 
I have ever heard: in fact, it is the only 
first-rate recording of the work since 
a 1956 version played by Peter 
Katin and the performance is 
vastly superior on just about every 
point, record quality apart. I have 
absolutely no criticism of Serkin; as 
far as the orchestra is concerned, they 
sound rather noisier and brassier than 
I think either right or desirable and the 
sound is certainly very big; but it is 
also silky and highly polished and never 
less than agreeable. 

The Schumann concerto is a rather 
different matter since, here, Serkin has 
to contend with rather formidable com¬ 
petition. Among others, Richter, Gulda, 
Anda, Arrau and Katchen have given 
us first-rate recorded versions and Ser¬ 
kin is, by comparison with them, dis¬ 
advantaged by the orchestral accom¬ 
paniment. Rudolf Serkin was and re¬ 
mains a great artist and his intimate 
knowledge of Schumann’s score is 
acknowledged, but this does not mean 
he necessarily has a better understand¬ 
ing of the composer than others of les¬ 
ser experience. 

Serkin’s view of the concerto is ex¬ 
travagant, exhibitionist; his version of 
romanticism is wholly unlyrical, full of 
grand flourishes. The piano tone pro¬ 
duced by him is never out of proper 
proportion, but his tempi, his pauses 
tend to exaggerate. Most importantly, 
the sound of the orchestra is simply too 
rich in its gaudiness and I can only 
blame Ormandy for the excessive gloss. 
The recorded orchestral sound is, of 
course, gorgeous and the playing of 
the orchestra is marvellous; but a cer¬ 
tain reticence, which I believe belongs 
to Schumann’s music, will not be found 
here. 

★ ★ ★ 

BEETHOVEN: Piano Sonatas No. 21, 
C major, op. 53 (“Waldstein” and 

' No. 31, A flat major, op. 110. 
Daniel Barenboim. HMV Stereo 
HQS 1181. 

Both as a conductor and as a pianist. 
Barenboim has always impressed me as 
a man of exceptional good taste, great 
refinement and little sympathy with 
coarseness. If I am less than happy 
with these performances, it is precisely 
because of the artist’s above qualities. 

By the time he wrote opus 110, 
Beethoven’s music bordered on the 
spiritual and Barenboim’s approach is 
not wholly unwelcome. There is, per¬ 
haps, some lack of involvement with 
the problems of daily life, some lack 
of urgency in the outer movements. 
Against this, the sheer beauty of the 
Arioso is utterly right and all one 
could hope for from an artist twice 
Berenboim’s age. 

It is in the “Waldstein” that Baren¬ 
boim seems to me to fail completely. 
This music definitely calls for a degree 
of tempestuosity and however great the 
beauty and refinement of Barenboim’s 
playing, they cannot compensate for 
the apparent lack of temperament. 
There is. in fact, too much of refine¬ 
ment, too little of hankering after 
Madame Kraus’ erratically personal in¬ 
terpretation of this music. I certainly 
prefer the understanding of Beethoven 
shown by such artists as Solomon and 
Backhaus. 

Apart from Mr Barenboim’s musical 
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approach, special mention must be 
made of two aspects: one is the deli¬ 
cacy of his touch, his ability to caress 
the last finesse out of his keyboard; 
the other is the quality of the recorded 
sound which makes this one of the best 
piano recordings I’ve yet heard. 

★ ★ ★ 
MOZART: Clarinet Concerto A major, 

K.622. Alfred Prinz, clarinet; Flute 
& Harp Concerto C major, K.299. 
Werner Tripp, flute; Hubert Jel- 
linek, harp; Vienna Philharmonic 
Orchestra; conductor Karl Mun- 
chinger. Decca Ace of Diamonds 
stereo SDDA 155. 

This is a re-issue of a well-regarded 
1964 release and even though both 
works make frequent appearances, this 
low-price issue is bound to attract in¬ 
terest. As regards the clarinet con¬ 
certo, no one would deny that there 
are other, far more exciting perform¬ 
ances on the disc — as those by de 
Peyer, Lancelot and Walton. None of 
these, however, are really superior in 
accompaniment or the basic sound 
quality. Prinz is, by this performance, 
highly competent, able and conscien¬ 
tious; he is not a great and spectacular 
virtuoso, but he does plav the score 
accurately and well. What matters 
more than his virtuosity is the marvel¬ 
lous support he receives from Mun- 
chinger, from flawless orchestral play¬ 
ing and from the strong Mozartean 
tradition which inspires everyone con¬ 
cerned in this performance. 

The flute and harp concerto, little 
known until recent years, has been 
recorded on several occasions now and 
there are at least two truly first-rate 
versions: that played by Rampal, 
Laskine and the Paillard Orchestra 
(World Record); and the H.M.V. per¬ 
formance by Elaine Shaffer, Marilyn 
Costello and the Philharmonia con¬ 
ducted by Menuhin; this 1964 issue is, 
as far as I know, now deleted. The 
Decca here re-issued is not, I think, in 
quite the same class as either of the 
above. 

The soloists play the music faithfully 
and well, but without a great deal of 
imagination and the performance lacks 
the sparkle that can transform this 
work into something very delightful. 
This apart, the work really comes off 
very well and Munchinger once again 
acquits himself well. The performances 
are stylish throughout and, allowing for 
the age of the recording, the sound is 
very acceptable and the stereo good. 

★ ★ ★ 
BRAHMS: Sonatas for cello and piano 

in E minor, op. 38 and F major, 
op. 99, Jacqueline du Pre and 
Daniel Barenboim. Record Society 
stereo No. 6318. 

Brahms’ cello sonatas are far from 
routine fare and recent years have wit¬ 
nessed but few fine recordings of these 
works; the best, so far, is probably the 
set recorded for DGG by Fournier and 
Firkusny. In their own way, the per¬ 
formers on this latest release are just 
as good, their performances as valid as 
those on. the German disc. Fournier, 
as is his wont, concentrated on classical 
purity of line and he was accurately, 
but rather discreetly partnered by an 
unusually reticent Firkusny who, with 
increasing maturity, controls his flights 
of fancy far more rigorously then he 
used to. 

Miss du Pre belongs to another 
generation and her playing is utterly 
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unlike Fournier’s. As usual in her inter¬ 
pretations, there is a certain degree of 
preoccupation with detail. Her concen¬ 
tration is rewarded with a lush and 
always beautiful string tone, free of 
nasality; whatever might be lost in the 
way of a grand overall design is made 
up for by flashes of uncanny insight. 
Her partner, now her husband, always 
a little wayward when given his 
romantic head, fits her approach sur¬ 
prisingly well. 

The outstanding characteristic of this 
performance is that it is truly great duo 
work, wonderful musicianship resulting 
in one of the most rewarding perform¬ 
ances of any of Brahms’ music for a 
long, long time. There are moments 
when the very flexibility of the players 
threatens to make the whole edifice 
collapse, but it never quite happens and 
careful listening proves that all the 
risks they take are carefully calculated 
ones. Despite the great spontaneity of 
this performance compared to the DGG 
one, there is a discipline in it, albeit a 
new kind of discipline. The recorded 
sound is as beautiful as is the playing 
of this gifted pair and the disc is 
highly recommended. 

★ ★ ★ 
WAGNER: Great Scenes from “Got- 

terdammerung.,, Helen Traubel, 
soprano; Lauritz Melchior, tenor; 
N.B.C. Symphony Orchestra; 
conductor Arturo Toscanini. RCA 
Victrola, mono only VIC 1369. 

Although I have never been a 
Wagner fan, I shall always recall Wag¬ 
ner performances conducted by Tos¬ 
canini as the most exciting events of 
my opera-listening career. Toscanini in 

rehearsal, on the rostrum, even in 
broadcasts and, later, on records, 
spread an air of excitement which is 
reserved for truly great musical events. 

The scenes from “Gotterdam- 
merung” — Daybreak, the duet be¬ 
tween Brunnhilde and Siegfried, Sieg¬ 
fried’s Rhine Journey and Brunn- 
hilde’s Immolation—are well enough 
known and I won’t claim that they are 
necessarily the best of Wagner, but 
they are probably the best choice for 
a summing-up of the “Ring” cycle and 
the music brought out all the best and 
most autocratic in the Maestro. 

The excerpts heard here come from 
two 1941 performances in New York’s 
Carnegie Hall, one being a broadcast, 
the other a recording session. Despite 
the age of the recordings, the sound is 
remarkably fine and free of distortion 
and I do not think the lack of stereo 
will seriously trouble anyone who is 
basically interested in these historic 
performances. 

It is, of course, not only Toscanini 
that makes these recordings historically 
important. Melchior was one of the 
greatest and most successful of Wag¬ 
nerian tenors, a true “Heldentenor,” 
and this recording does full justice to 
his beautiful and powerful voice and 
to his great artistry even if, regret¬ 
tably, it leaves us without his powerful 
stage presence. 

Helen Traubel, the Met’s celebrated 
Wagnerian soprano, has not fared par¬ 
ticularly well on some recent re-issues 
and I am happy to report that, on this 
disc, she emerges more successfully. I 
never heard her on stage and cannot 
tell whether a recording such as this 

one does her full justice; I do not think 
that she can, at any time, have been a 
serious rival for Flagstad and her 
Brunnhilde sounds less convincing than 
Nilsson’s, dramatically. 

At all events, this is an important 
disc for others than just Wagner fans 
and one of the best yet of the Tos¬ 
canini re-issues. 

★ ★ ★ 
STRAUSS: Don Quixote, op.35. 

Vienna Philharmonic Orchestra; 
conductor Lorin Maazel. Decca 
stereo SXL 6367. 

It really seems rather odd that, after 
musicians and music writers have been 
denigrating Strauss and his orchestral 
“tone-poems” for years, these are the 
very pieces that continue to be played 
with great regularity, suggesting that 
there is a steady public demand and 
support for them. In addition, these 
works are excellent “conductor’s 
music” and it is not surprising that 
several of the younger and more 
flamboyant conductors frequently turn 
to these scores. 

While many of Strauss’ large 
orchestral works have shown this 
trend, “Don Quixote,” this great set 
of “Fantastic Variations” has remained 
relatively neglected and is far less well 
known. This score calls for a solo 
viola and solo cello at a virtuoso level 
and is not as obviously an orchestral 
bravura piece as some of the other 
symphonic poems. 

Strauss, on this occasion, adhered to 
a tightly constructed program and the 
musical episodes are wholly based 
on Cervantes’ great novel. The two 
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solo parts are played by Emanuel 
Brabec, a veteran Viennese cellist and 
erstwhile friend of Strauss and violist 
Josef Staar, whom I had not previously 
heard; both of them play beautifully, 
devotedly and with great effect. The 
rest of the score is complex and highly 
accomplished, difficult to play and in¬ 
deed a pleasure to hear once again. 

The performance by the Vienna 
Philharmonic, on this disc, is truly 
masterful and one of Maazel’s greatest 
achievements. He is an ambitious con¬ 
ductor and has steadily improved over 
recent years, gradually placing himself 
firmly in the forefront of Europe’s con¬ 
ductors. The recorded sound is very 
brilliant, stereo excellent and the disc 
one of the best to come from Decca 
recently. The set can be confidently 
recommended as a valuable addition to 
the Strauss repertoire and the best re¬ 
corded version of this interesting work 
currently on issue. 

★ ★ ★ 

NICOLAI GEDDA: Popular Arias 
from L’Africaine, Aida, Un Bailo 
in Maschera, La Boheme, Eugene 
Onegin, Faust, La Gioconda, 
Manon Lescaut, Tosca, Turandot; 
with the Royal Opera House Or¬ 
chestra, Covent Garden, conduct¬ 
ed by Giuseppe Patane. H.M.V. 
stereo OASD 2445. 

It looks like standard popular arias 
from the usual repertoire and I ap¬ 
proached this disc with some 
reluctance. Luckily, I was wrong; many 
of the arias are indeed the same old 
war-horses, but even they sound quite 
interesting when they get the Gedda 
treatment. The beautiful voice is 
wholly expected, of course, but Gedda 
always sings with dramatic conviction 
... In Gedda’s recital, “E lucevan le 
s telle” becomes much more than a 
famous aria — we really hear Calvaro- 
dossi’s cry from the heart. 

What pleased me even more was the 
discovery that, despite the record’s title, 
not all the arias are popular favourites. 
Some of them in fact are quite un¬ 
hackneyed. Lenski’s great aria from 
“Eugene Onegin'” is certainly not every¬ 
day fare and I have rarely heard 
Tchaikovsky better sung, even by 
Russian tenors. Similarly, the two arias 
from “iMasked Ball” are outside the 
standard repertoire and Gedda does this 
fine music full justice. 

Apart from the tenor’s very fine sing¬ 
ing and his excellent dramatic charac¬ 
terisations, especial mention must be 
made of the orchestral playing which 
is several cuts above what one usually 
expects on such a recital disc. Patane’s 
direction is never less than competent 
and, in places, quite brilliant. As well, 
the recording is uncommonly well made 
and H.M.V. have enclosed a leaflet 
with the full texts of the arias. 

It is perhaps not the accepted thing to 
be following the texts in a recital of 
arias, but it now seems to me that other 
manufacturers might do well to follow 
the lead given by E.M.I. However well- 
known a popular aria may be, few of 
us own a library of libretti and I doubt 
that many listeners are familiar with the 
verbal content of their favourites. I 
found that the music becomes much 
more meaningful with this little aid. 
For this, and the quality of the record¬ 
ing, full marks to E.M.I.; for a won¬ 
derful recital, top marks to Mr 
Gedda! Q 
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By HARRY TYRER, FORBES CAMERON, NEVILLE WILLIAMS 

Devotional recordings 
ONE HUNDRED AND TWO 

STRINGS, Volume Two, con¬ 
ducted by Ralph Carmichael. 
Stereo, Sacred LPS-74051. (From 
Sacred Productions Aust, 181 
Clarence Street, Sydney, and other 
capitals). 
Interest: Singing strings — devo¬ 
tional. 
Performance: Easy on the ear. 
Quality: Excellent. 
Stereo: Normal. 

In his jacket notes, Ralph Car¬ 
michael reminds us that his “One 
Hundred and Two Strings, Vol. 1” 
was woven around old titles and a 
sweeping rubato style. By contrast, 
this new album is devoted entirely to 
comparatively recent devotional songs 
composed by Carmichael himself. 
They will be well enough known to 
young people who frequent weekend 
Gospel rallies, though it is safe to say 
that they will seldom have been heard 
in the lush string settings, as here. 
However, the sound should equally 
please those to whom the titles are 
unfamiliar and, helpfully, the words 
are printed on the jacket: He’s Every¬ 
thing To Me—For By Grace-—Love Is 
Surrender—I Looked Into His Face— 
Reach Out For Jesus—All My Life— 
Beyond All Time—For Ever and Ever 
—Precious The Moments—A Quiet 

A very pleasant record, well re¬ 
corded and playiing for about 30 
minutes. (W.N.W.) 

* + * 
MUSIC FOR HOLY WEEK. The 

Ambrosian Singers, conducted by 
John McCarthy. His Master’s 
Voice 7E.M.I.) stereo OASD 7551. 

(King John IV of Portugal)—Easter 
Saturday. Responsory “O Vos Omnes” 
(Richard Deering); Responsory “Ecce 
Quomodo” (Jacob Handl) — Easter 
Sunday. Gradual and Alleluia ‘TIaec 
Dies” (Byrd). 

Space does not permit a discussion 
of each item, but particularly interest¬ 
ing are Gesualdo’s “Jesum Traditit,” 
one of the acknowledged masterpieces 
of its type, which has some very 
moving passages; and the two pieces 
by English composer William Byrd— 
the “Lamentiones” is tautly tragic, 
while his “Haec Dies'” for Easter Sun¬ 
day is a joyful outburst which pro¬ 
vides a welcome relief from the pre¬ 
dominantly gloomy atmosphere cf the 
disc as a whole. In fact, this point 
deserves comment. As Easter is, with 
Christmas, one of the two great Feasts 
of the Church calendar, one would 
have expected rather more of the joy¬ 
ful feelings associated with the Re¬ 
surrection, rather than the almost 
total preoccupation with the sorrows 
of Lent. 

The performance of the Ambrosian 
Singers does not call for much com¬ 
ment. They are a very experienced 
group in this kind of antiphonal and 
modal music, and perform as com¬ 
petently as one would expect. The re¬ 
cording itself is slightly disappointing. 
The sound is as clean as one would 
wish, but the acoustic is non-rever- 
berant, and the tone of the singers 
sounds on the thin side. This could 
be because of the small numbers em¬ 
ployed. As far as I could judge, each 
part is taken only by one singer, so 
that numbers vary from four to six. 

The absence of an organ accompani¬ 
ment may also be felt by some. 
(H.A.T.) 

* ★ ★ 
OUR GREAT SAVIOUR. The John 

Lundberg Male Choir, Stereo, 
Word WST-8453-LP. (From Sac¬ 
red Productions Aust., 181 Clar¬ 
ence Street, Sydney and other 
capitals). 
Interest: Male choir. 
Performance: Notable vocal 
musicianship. 
Quality: Excellent. 
Stereo: Normal spread. 

John Lundberg, conductor of this 
excellent male choir, was himself first 
tenor for many years of The Old 
Fashioned Revival Hour Quartet, fea¬ 
tured on a world-wide network of 
radio station. In the meantime, how¬ 
ever, he has pursued an academic 
career, specialising in vocal music. He 
is currently Minister of Music at the 
famed Los Angeles Church of the 
Open Door. 

The arrangements in the album, by 
John Lundberg, emphasise his prefer¬ 
ence for three-part harmony, as being 
more appropriate than four-part har¬ 
mony for the limited compass of male 
voices. 

Most of the hymns are well known: 
O Could I Speak—The Beauty Of The 
Earth—Dear Lord And Father Of 
Mankind — The God Of Abraham 
Praise — Our Great Saviour — The 
Spacious Firmament — The Lord Is 
Risen Indeed—Break Thou The Bread 
Of Life — How Firm A Foundation— 
Jerusalem The Golden — Glorious 
Things Of Thee Are Spoken — Now 
The Day Is Over. 

Completely without instrumental ac¬ 
companiment or interlude, the per¬ 
formance is sincere, sensitive and one 
that could be given by vocalists no 
less dedicated to their music than the 
conductor himself. It is an album that 
I would readily recommend to all 
interested in choral Gospel work but 
it would also be an excellent addition 
to the library of anyone interested in 
Gospel music generally. 

Technically, the sound quality of 
this wholly imported album is excel¬ 
lent but there is a slight surface 
“prickle,” audible mainly between 
tracks. Don’t let this deter you, how¬ 
ever. (W.N.W.) 

iiimtiiiiiiiimiiiiiiiimiimmiiiiiiuiMtiiiiiiiKiiiimiiiimiiiimiiiiimiiiimiiiiiiiiiiiiiiiiiiiiiiimiiiim 

Instrumental, Vocal and Humour . . 
Interest: Catholic Liturgy. 
Performance: Professional. 
Quality: Clean sound, but non- 
reverberant acoustic. 
Stereo: Normal. 

The title of this disc should be 
“Liturgical Music of the Catholic 
Church for Holy Week. 15th and Early 
16th Centuries,” for this more pre¬ 
cisely is what it contains. The com¬ 
posers are from Italy, England, Spain, 
Portugal and Bohemia, all very known 
in the field of Church music. The 
music is arranged in liturgical se¬ 
quence, as follows: Palm Sunday. An¬ 
tiphons “Hosanna Filio David'*’ (Plain- 
song); “Pueri Hebraeorum Portantes 
(Palestrina); and “Pueri Hebraeorum 
Vestimenta” (Victoria) — Maundy 
Thursday. Responsory for Tenebrae 
“In Monte Oliveti” (Gesualdo) — Good 
Friday. Lamentiones (Byrd); ‘Tene- 
brai Facta Sunt” (Victoria); Respon¬ 
sory “Jesum Traditit” (Gesualdo); Re¬ 
sponsory “Caligaverunt Oculi Mei” 
(Victoria); Antiphon ‘Tmproperia” 
(Palestrina); Antiphon “Crux Fidelis” 

THE PINES OF ROME: THE FOUN¬ 
TAINS OF ROME. (Respighi). 
The Philharmonia Orchestra con¬ 
ducted by Rafael Fruhbeck de 
Burgos. Decca (E.M.I.) stero TWO 
239. 
Interest: Roman pictures. 
Performance: See reyiew. 
Quality: Excellent. 
Stereo: Wlide and smooth. 

I know it is fashionable to sneer at 
these pieces as pretty picture post¬ 
cards, but I have always had a taste 
for colourful postcard views and I find 
considerable pleasure in listening to 
these musical equivalents. Not that the 
description is entirely justified, any¬ 
way. There is some fine music, beauti¬ 
ful themes and certainly masterly or¬ 
chestration in this music. The last 
movement of the “Pines” suite, repre¬ 
senting the slow approach and trium¬ 
phant procession of Roman legions in 

a misty dawn setting, is entirely satisfy¬ 
ing, both musically and emotionally. 
The “Fountains” suite also has many 
fine moments. 

This performance lays great 
emphasis on the more romantic aspects 
of the music, but tends to underplay 
the climaxes. As such, it will possibly 
not satisfy those accustomed to per¬ 
formances by the American orchestras, 
whose conductors tend to the opposite. 
Those who have no preconceived ideas 
about the music should find little to 
complain about. I regard the present 
Philharmonia Orchestra as one of the 
world’s best and they are particularly 
good in the more lush and romantic 
section. However, if you really want to 
hear how the climaxes should sound, 
you must go to the Toscanini perfor¬ 
mances on RCA discs. Incidentally, this 
disc has a generous fill, in the form of 
two of Stravinsky’s lighthearted pieces: 
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NEW TROUBADOR MODEL 598 
A turntable system designed exclusively for the new low-tracking-force cartridges that won't wear 
out your records, this unbelievable record playback device exceeds every National Association of 
Broadcasters specification for professional playback equipment. 

1. This extraordinary Troubador system features the Empire 990 
— world’s most perfect playback arm. Built to last with rugged 
precision foolproof adjustments. Arm friction measures a 
minute 1 milligram. A tone arm that applies no more drag 
than a feather held lightly against a record groove. 

2. Arm fully stereo balanced — front as well as rear of pivots. 
3. Sealed instrument ball-bearing races for horizontal as well as 

vertical motion. 
4. Stylus force dialled with calibrated clock main-springs — 

more accurate than any commercially available pressure gauge. 
5. Lowest fundamental resonance of any arm, an inaudible 6 Hz. 

makes it impossible to induce acoustic feedback in the system 
even when you turn up the gain base. 

11. World’s finest turntable motor, hysteresis synchronous type, 
self cooling, high torque with inside-out rotor; reaches full 
speed in less than 1/3 of a revolution and locks in on AC 
line frequency; maintains speed accuracy with zero error. Built- 
in strobe disc and pitch control. 

12. Flexible belt drive precision groupd to plus-minus .0001 in. 
tolerance. 

13. 12-inch turntable platter and 4-in-thick balanced drive fly-wheel 
— most massive ever used in a home system. 

14. Microhoned oilite bearing and lapped chrome steel shafts 
machined as individually matched pairs — no production-line 
tolerances. 

TECHNICAL SPECIFICATIONS 

Empire 598 Turntable. 
3 speeds — 33 1/3, 45, 78 r.p.m. Push-button power control 
built-in 45 r.p.m. spindle. 

Overall dimensions (with base and dust cover): 17Viin W x 15 l/8in 
D x 8in H. 

Dimensions (without base and dust cover): Width 16in, Depth 
13V4in, Height above mounting surface 3!4in. 
Depth required below base plate 3V4in. 

Swiss ground gold finish. 

6. Empire’s exclusive Dyna Lift automatically lifts the arm off 
the record at the end of the music. 

7. Micrometer calibrated anti-skating adjustment can be set exactly 
to match any operating force for conical or elliptical styli. 

Eliminates uneven record or stylus wear. 
8. Instant cartridge demount and interchange. 
9. In-line-stylus-to-pivot axis. No warp, wow or cosine-error dis¬ 

tortion. 
10. 5-wire circuit eliminates ground loops. 

15. Lowest rumble of any turntable tested minus 90 DB (RRLL). 
Wow and flutter an almost numerous .01%. 

16. Customised record mat holds records by outer rim. The playing 
grooves never touch the mat on any size record. 

17. Empire’s exclusive pneumatic suspension combines pistons and 
stretched springs. You can dance, jump or rock without 
bouncing the stylus off the record. Tracks the world’s finest 
cartridges as low as .1 gram. 

18. Dead centre cueing control — tone arm floats down or lifts 
up from a record surface bathed in light. Pick out the exact 
selection you want — even in a darkened room. 

TROUBADOR 598 PLAYBACK SYSTEM, MADE IN U.S.A., FOR FREE COLOUR BROCHURE WRITE TO RECORDED 
MUSIC SALON, SOLE AGENTS FOR AUSTRALIA 

THE CARTRIDGE DESIGNED FOR CHECKING TEST RECORDS 
Each I000ZE cartridge is individually calibrated to have a flat fre¬ 
quency response within ±: IDB from 20 to 20,000 Hz. There are 
no electrical or mechanical resonant peaks and total IM distortion 
at the standard 3.54 cm/sec groove velocity does not exceed .05 

p.c. at any frequency within the full spectrum. Stereo separation is 
better than 35 DB at I KC and remains at least 25 DB or better 

all the way out to 20,000 Hz. Overall frequency response 4 to 40,000 
Hz. Output voltage 5 mv per channel. 
The calibration standard I000ZE stereo cartridge was designed to 
provide professional users such as recording studios, radio stations, scientific and engineering laboratories as well as serious 

audio-philes with the ideal standard for record playback evaluation. 

The I000ZE tracks egectively at stylus forces as low as 0.1 grm and never subjects the disc, whether it is vinyl pres¬ 

sing or master lacquer, to any visible wear or groove deformation. 
The Empire I0O0ZE Stereo Calibration Standard, price in U.S.A. $99.95. 
Price in Australia, $100.00. 

SOLE AGENTS FOR WORLD'S BEST HI-FI RECORD-PLAYING EQUIPMENT 

RECORDED MUSIC SALON 
C, PINCZEWSKI TRUE FIDELITY Telephone 63-6257 
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Fireworks, and Circus Polka. Neither 
is very significant, but worth having as 
noyelty items. (H.A.T.) 

★ ★ ★ 
MOZART’S GREATEST HITS. Van- 

ous artists and orchestras. C.B.S, 
stereo SBR235329. 
Interest: Popular Mozart. 
Performance: High standard. 
Quality: Very good 
Stereo: Normal spread. 

As an introduction to the music of 
Mozart, this disc could hardly be im¬ 
proved upon. The pieces are all from 
those which exercise an immediate 
appeal. In fact, I should say that 
every one of these pieces is among 
those which awakened my interest in 
Mozart in my early youth. The open¬ 
ing piece is the Andante from the 
Piano Concerto No. 21, which has 
recently become popular because of the 
use of its theme m the film “Elvira 
Madigan.” The longest work is “Eine 
Kleine Nachtmusik” played in full by 
the Philadelphia Orchestra under 
Ormandy (and played in much too 
matter-of-fact fashion for my taste). 
Piano music is represented by the first 
movement from the charming little 
Sonata in C (“Sonata Facile”) played 
by Glen Gould, and the “Turkish 
March” movement from the Sonata in 
A, played by Philippe Entremont. 
Other works are Overture to “Marriage 
of Figaro”—Menuet from “Don Gio¬ 
vanni” and Menuet from Divertimento 
in D. A pleasing selection, performed 
by leading artists and orchestras, 
(H.A.T.) 

BEETHOVEN’S GREATEST HITS. 
Various artists and orchestras. 
C.B.S. stereo SBR235333. 
Interest: Beethoven sampler. 
Performance: Very competent. 
Quality: Very good. 
Stereo: Normal. 

The second side of this disc is taken 
up entirely by the last movement of 
the choral movement of the Ninth 
Symphony, a somewhat strange choice 
for a disc aimed at those with an 
awakening interest in the classiics. 
When I myself first heard this work, 
at a time when my knowledge of the 
classic literature was limited, I could 
make little of it, and it was several 
years before I could appreciate it. The 
rest of the program is appropriate 
enough. The disc starts with the first 
movement of the Flifth Symphony, 
which has introduced countless listeners 
to Beethoven, Also included are the 

first movement of the “Moonlight” 
Sonata (Philippe Entremont), piano), 
Minuet in G, Bagatelle “Fur Elise,” 
and Turkish March from “Ruins of 
Athens.” The orchestras are the Phil¬ 
adelphia under Ormandy, the New 
York Philharmonic with Bernstein, and 
the choir is the Morman Tabernacle. 
With such eminent performers, intend¬ 
ing purchasers need have no doubts 
about the performances. (H.A.T.) 

★ ★ ★ 
SWITCHED ON CLASSICS. Japanese 

artists and orchestra conducted by 
Takatoshi Naito. King Records 
(Festival). Stereo SFL-933,276. 
Available in mono. 
Interest: Swung classics. 
Performance: Tastefully executed. 
Quality: High standard. 
Stereo: Well spread. 

Allowing for the difference between 
a full orchestra and a piano, bass 
and drums trio, there is a similarity 
of style between the “modem inter¬ 
pretations” given on this disc by a 
Japanese group and those of the 
Jacques Loussier “Play Bach” group. 
The material consists of well-known 
classics, presented in something like 
a modem progressive jazz style, but 
maintaining the feel of the original 
melody throughout. As with the 
French group, the execution is entirely 
tasteful and restrained. The arrange¬ 
ments are skilfully done and the per¬ 
formers are of excellent standard. I 
agree with the sleeve note, that this 
is “a thoroughly enjoyable L.P.” 

The original classics upon which the 
material is based include: Autumn 
from “The Four Seasons” (Vivaldi)— 
Piano Concerto No. 2 (Rachmaninoff) 
— Ma Mere L’Oye (Ravel) — Dance 
of the Blessed Spirits from “Orpheus” 
(Gluck) — Violin Concerto (Sibelius) 
— Adagio (Albinoni) — Clair de Lune 
(Debussy). The recording, by King 
Records, Japan, is of excellent quality. 
(H.A.T.) 

★ ★ ★ 
CLASSICS FOR CHILDREN. Stories 

with music. Stories narrated by 
Art Gilmore and Don Wilson. 
Musk played by The Continental 
Symphony Orchestra. Encore 
(E.M.I.) mono only. Two discs, 
Vol. I ENC 9525, Vol. 2 ENC 
9526. 
Interest: For young children. 
Performance: Adequate. 
Quality: Satisfactory. 

The idea here is to interest young 
children in classical music by dressing 
up each excerpt with a story—the jam 
around the pill technique. Volume 1 
has excerpts from Carmen (Bizet) — 
The Seasons (Glazunov) — Love for 
Three Oranges (Prokofiev) — Peer 
Gynt (Grieg). Volume 2 has: Lieu¬ 
tenant Kije (Prokofiev) —- Sleeping 
Beauty, Swan Lake and Nutcracker 
Suite Tchaikowsky) — Les Sylphides 
(Chopin) — Invitation to the Dance 
(Weber) — The Three Cornered Hat 
(Falla). The excerpts in each case are 
quite short. 

In assessing records of this type, the 
intentions of the manufacturers must 
be considered: I quote: “Classics for 
Children offers the best loved classical 
music, recorded by the finest musicians 
—and woven into the music is a simple 
story to intrigue the child, assuring 
attention and enjoyment. There is just 
enough story to hold interest. The 
music is not ‘adapted’ for children, or 
performed by small groups, but comes 

More details from 
your dealer or 

Engineering 
Products 
Division 

SYDNEY MELBOURNE 
67 9161 

ADELAIDE 

72 2366 

LAUNCESTON 

2 1804 

BRISBANE 

41 1631 

PERTH 

28 6400 

It® 
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Sinclair products for the electronic constructor— 

Z.12 INTEGRATED 12-WATT 
HIGH FIDELITY AMPLIFIER 

Technical specification 
Output: Class B, ultra-linear, with 
generous negative feed-back. 
Output Power: 12 watts R.M.S. con¬ 
tinuous sine wave (24 watts peak); 15 
watts R.M.S. music power (30 watts 
peak). 
Frequency Response: 15 to 50,000 c/s, 
Hh ldB. Input Sensitivity: 2 mV KO. 
Signal to Noise Ratio: Better than 
60dB. 
Output Impedance: Suitable for 3, 7.5 
and 15 ohm loudspeakers. Two 3 ohm 
speakers may be used in parallel. 
Power Requirements: 6 to 20 volts 
D.C. or Sinclair PZ.4 Mains Power 
Supply Unit. 
Quiescent Current Consumption: 15mA. 
Size: 3in x Hin x liin (7.6 x 4.45 x 
3.2cm). Weight: 3oz (85gm.). 
Ready Built and Tested with Manual, 

$13.60, plus sales tax. 
Z12 Power Supply, Ready Built, 

$13.60, plus sales tax. 

MICROMATIC 
WORLD’S SMALLEST RADIO 

Technical specification 

Size: 1 13-16in x 1 7-16in x *in (46 
x 33 x 13mm). 
Weight including batteries: loz (28.35 
gms) approx. 
Transistors: High gain silicon types. 

Circuit: Five stage reflex. 
Aerial: Self-contained ferrite rod. 
Earpiece: High-fidelity magnetic type 
for best possible quality. 
Battery requirements: Two Mallory 
Mercury Cells, type RM 675, giving 
extra long working life. 

Complete Kit with Instructions. 
$7 plus sales tax. 

r><? 
^iriclair-_ 

DELIVERY: All items ex stock at 
present. Micromatic supplies limited. 

Sole Australian Agents: 

CENTRAL IMPORTS PTY. LTD 
196 ADELAIDE TERRACE, PERTH, W.A. 
MANUFACTURER AND DISTRIBUTOR. 

STEREO 25 PRE-AMPLIFIER 
Technical specification 

Performance figures obtained from 
using the Sinclair Stereo 25, two 
Z.12’s and a Z12 Power Supply Unit. 
Sensitivity for 10 watts into 1.5 ohms 
load per channel. Mic.: 2mV into 50 
K ohms. Pick up: 3 mV into 50 K 
ohms. Radio: 20 mV into 10 K ohms. 
Frequency Response (Mic. and Radio): 
25 c/s to 30 kc/s ± ldB extending to 
100 kc/s ± 3dB. 

Equalisation for P.U.: Correct to 
within ± ldB on RIAA curve from 
50 c/s to 20 kc/s. 

Tone Controls: Treble -4- 12dB to 
— lOdB at 10 kc/s. Bass 4-15dB to 
—12dB at 100 c/s. 
Size: 6iin x 2£in x 2*in (14.5 x 6.3 
x 6.3cm) overall, plus* knobs. 
Finish: Front panel in brushed and 
polished solid aluminium with solid 
aluminium knobs. Black figuring on 
front panel. 

Ready Built and Tested with Manual, 
$29.80, plus sales tax. 

PHONE 23-5103 
INQUIRIES WELCOMED. 

Deitron 
31-5430 
31-6/86 

4-6 TAYLOR ST., TAYLOR SQUARE, DARLINGHURST. N.S.W., 2010 

Cable Address: “DEITRONICS”, SYDNEY. 

ELECTRONICS 
MULTITESTERS 

DE-200H.$11.50 
DE-MVA-4.$16.50 
DE-MVA100 .. .. $39.50 
DE-CT-500 .. . . $14.95 

DIODES 
TYPE PIV(V) 1(25 C) PRICE 10-99 

MB1 100 V 2A $1.85 $1.50 
MB4 400V 2A $2.25 $2.00 
MB6 600V 2A $2.85 $2.50 
MB8 800V 2A $3.57 $2.25 

MB10 1000V 2A $4.70 $4.20 

BATTERY OPERATED 
FLUORESCENT LIGHT 

6 volt 1.25A 6 watt $16.00 
12 volt .6A 6 watt . $16.50 
12 volt 1 A 8 watt $16.80 
12 volt 1.25A 13 watt $18.00 

Type STOCK RANGE OF VALUES OF POTENTIOMETERS Price ea 10-99 

DE.VCT TAB MTD. “A” Taper. Screw driver slot front and rear for easy access. 
500, IK, 2K, 3K„ 5K, 10K, 20K, 25K, 50K, 100K, 250K, 500K, 1M, 2M, 2.5M, 3M, 5M. 50c 40c 

DE-VCU (“A”) 500, IK, 5K, 10K, 25K, 50K, 100K, 250K, 500K, 1M, 2M, 3M, 5M. 
(‘C”) IK, 5K, 10K, 25K, 50K, 100K, 250K, 500K, 1M, 2M, 500K Tap 40K, 1M Tap 400K. 70e 50c 

DE-VCS STD 2.1/4” Bush mounted DPST Switch control (LOG ‘C’) 
IK, 5K, 10K, 25K, 50K, 100K, 250K, 500K, 1M, 2M, 500K Tap 40K, 1M Tap 400K. 1.20 90c 

DE-VGU (“A”) 2x1 OK, 2x25K, 2x50K, 2xlOOK, 2x250K, 2x500K, 2xlM, 2x2M. 
i“C”) 2x1 OK, 2x25K, 2x50K, 2xlOOK, 2x250K, 2xlM, 2x2M. 2.50 1.80 

DE-VCT — Tab Pot. DE-VCU — Standard Pot 

DE-VCS — Switch Pot, DE-VGU — Gang Pot 

DE500 Signal Tracer — $4.50 
DE-250 Signal Injector—$5.50 

WRITE TO BE 
PLACED ON OUR 

MAILING LIST 

REFER TO THE NOVEMBER 1969 ISSUE 

PAGES 101-108 (incl.) 
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to the child in its original full beauty 
of sound, exactly . . The idea is 
sound enough, but in miy opinion does 
not work out as intended. 

Leaving aside such quibbles as to 
whether the Continental Symphony 
Orchestra can be classified as 
the “finest musicians,” I have my 
doubts about the abilities of children 
to discern the music when it is kept 
at a very low level while a loud voice 
keeps up a constant patter of story¬ 
telling. Not once is the music given 
a chance to speak for itself, and as 
a musical appreciation material I rate 
these discs on the low side. As a 
collection of simple stories the discs 
may have some entertainment value 
for young children up to albout 10 
years old, but most children would, 
I believe, prefer some of the estab¬ 
lished stories from the children’s reper¬ 
toire. (H.A.T.) 

★ ★ ★ 
FESTIVAL OF SPANISH OVER¬ 

TURES. The Madrid Symphony 
Orchestra conducted by Pablo 
Sorozabal. C.B.S. Stereo SBR 
235321. 
Interest: Spanish light music. 
Performance: Adequate. 
Quality: Good standard. 
Stereo: Normal. 

What the operetta is to the Viennese, 
the zarzuela is to the Spaniard — that 
is, a kind of lighthearted musical play, 
usually of the “boy , meets girl” type, 
with virtue always triumphing at the 
end. Each zarzuela had an overture, 
containing a summary of the main 
tunes, and it is a collection of these 
overtures which are presented here. 
The music is essentially Spanish, 
having the unmistakable Andalusian 
character, often featuring flamenco 
rhythms and castanets. As one who has 
always been attracted to Spanish 
music, I found this collection entirely 
enchanting. Why record companies, 
with their hunger for new material, 
have neglected this source of delightful 
music is quite unaccountable, and 
makes this issue doubly welcome. 

The overtures here are by the fore¬ 
most zarzuela composers; R. Chapi 
(“La Revoltosa” and “El Tambor de 
Granaderos”) — J. Gimenez (“El Baile 
de Luis Alonso” and “La Boda de Luis 
Alonso”) — T. Breton (La Verbena de 
la Paloma” and “La Dolores”) — F. 
Ohueca (“Agua, Azucariilas y 
Aguardiente”) — Caballero (“Gigantes 
y Cabezudos”). If you favour the 
Andalusian style of music, you cannot 
fail to enjoy this disc. The orchestra is 
by no means in the same class as the 
leading ones, but are well able to give 
a good account of themselves in this 
lighthearted material. The recording 
quality is adequate. (H.A.T.) 

★ ★ ★ 
STRING SPECTACULAR. Tamae 

Koh (harpsichord) and the Sym¬ 
phonic Stereo Strings, conducted 
by Hiroshi Ishimaru. King 
Records (Festival ) stereo SFL- 
933,480. 
Interest: Singing strings. 
Performance: Excellent. 
Quality: Excellent. 
Stereo: Well spread. 

A performance of currently popular 
songs, in the “singing strings” type of 
performance — but excellently done, 
and very listenable indeed. The selec¬ 
tion comprises: Yesterday — A 
Whiter Shade of Pale — The Last 
Waltz — I Love Paris — Scarborough 

OLIVER — "Excellent 
THE WORLD OF OLIVER! Original 

cast recording from the New 
Theatre, London. Decca (E.M.I.). 
Stereo SPA 30. 

Interest: Popular show tunes. 
Performance: One of/the best. 

Quality: Excellent. 

Stereo: Well spread. 

This version of the pipular musical 
“Oliver” has the original London cast, 
and I am told by E.M.I. that it has 
been a consistently good seller ever 
since its first introduction. Now that it 
has been re-issued on the Decca $2.50 
label, it should have even more attrac¬ 
tions. The cast has Keith Hamshere 

Fair — Fascination — Strangers in 
the Night — Shenandoah — Love is 
Blue — Moon River — Greensleeves 
— More. If this selection appeals, the 
disc can be safely recommended, as the 
performance cannot be faulted, and the 
arrangements are appealing and taste¬ 
ful. The recording, by King Records, 
Japan, is of excellent quality. (H.A.T.) 

★ ★ ★ 
SONGS FROM HEIDI. Original 

soundtrack album, arranged and 
conducted by Camarata. Mono, 
Disneyland DQ-1327. (Released 
through E.M.I. Australia). 
Interest: Music from the film. 
Performance: To usual Disney¬ 

land standard. 
Quality: See below. 

As with many — -perhaps most — 
soundtrack albums, this one will mean 
most to these who have seen and 
enjoyed the film, and who will quite 
automatically fit the scenes to the 
sound. Particularly will this be the case 
with side 2, where much of the instru¬ 
mental and choral sound has appar¬ 
ently been taken on location in Switzer¬ 
land, under conditions somewhat less 
than optimum in the technical sense. 

By contrast, the songs on side 1 
have a sparkling, studio quality and, 
perhaps wisely, have been grouped to¬ 
gether: I Am Wearing A Rainbow — 
I’m Thankful — The Places That I 
Love —■ Mrs Rottenmeier’s Rules — 
Off To The Hottentots You’ll Go — 
Heidi. 

rr 
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as Oliver sounding suitably thin voiced 
and weak in the early numbers, but 
more lively later on; Ron Moody, giv¬ 
ing a very good characterisation as 
Fagin; Danny Sewell, as a ferocious 
Bill Sykes; Paul Whitsun-Jones as the 
Beadle, and Hope Jackman as Mrs 
Corney the Matron, both oozing hypo¬ 
crisy; Martin Horsey as the Artful 
Dodger; Georgia Brown as Nancy. All 
parts are played very competently, 
although the vocal achievements of 
some of the players are hardly their 
outstanding feature. The full list of the 
shows songs is presented. The techni¬ 
cal excellence of the disc makes it an 
excellent buy at the price. (H.A.T.) 

iiiiiiiiiiiimiiniiimiiMiiimiMitmimmimmimiiiiitiiiiiMmiiiiiiiiiiiniiMiMillll 

For those who did not see the film, 
the jacket carries a brief but helpful 
synopsis of this essentially children’s 
story but I imagine that the people 
most likely to buy the album will not 
need the storyline. (W.N.W.) 

★ ★ ★ 
HELLO, DOLLY! The music from the 

film with Barbra Streisand. 20th 
Century Fox Records (Festival), 
stereo. 
Interest: Mainly Streisand. 
Performance: Successful on disc. 
Quality: Very good. 
Stereo: Effective. 

One of the most popular shows of 
the 1960s, “Hello, Dolly!” will almost 
certainly be one of the big cinema 
hits, since it has the enchanting Barbra 
Streisand in the title roley regardless 
of any other merits it may have. And 
we may be sure that the sets will be 
lavishly mounted and the costumes will 
be gorgeous. However, these are attri¬ 
butes which cannot be presented on a 
gramophone record. Here, we are left 
with the songs from the show, and it is 
on this alone that the disc must be 
judged. I can say categorically that the 
disc is quite able to stand in its own 
right as entertainment. Miss Streisand is 
as delightful as ever, and receives high 
quality support from the remainder of 
the cast and the orchestra. Normally, 
I find film sound track music one big 
yawn, but not this one. All the show 
tunes are there; I am sure it is not 
necessary for me to list them. (H.A.T.) 

REPLACEMENT LONG LIFE CARTRIDGES 

Acos 90 Series — a family of pickup cartridges, 
covering all fhe main fypes needed today, each 
fitted with Diamond Stylus at no extra cost. w .. 

GP91-1 MONO CRYSTAL Stereo Compatible .. $5.95 JL 
GP91-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible.$5.95 
GP92 MONO CERAMIC Stereo Compatible .. $6.55 
GP93 STEREO CRYSTAL. $7.55 
GP94-1 STEREO CERAMIC.$7.95 f*ttjjj wjth 

GP94-5 STEREO CERAMIC FOR TRANSISTOR StH ' % ™ JJJJ JL 
AMPLIFIERS.$8.95 Mv'us at n° extra cost 

TECHNICAL DATA SHEETS SENT FREE ON REQUEST 

Sole Australian Agents: 

AMPLI0N (A’SIA) PTY. LTD. 
29 Majors Bay Rd., Concord, 

Sydney. N.SW. Phone 731227 
■ 
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342 Kent St 

SYDNEYfi 

29-673 7 

Opposite 2UW between KING 8. MARKET Sts. AE01/102 

. . . FEATURES 
High signal/noise ratio is maintained with a tuned RF stage. 
Separate Oscillator minimises frequency shift. 
Overall bandwidths are selected by "broad"/"sharp" front con¬ 
trols, allowing the selection of "wide" or "narrow" bandwidths for 
local and distant stations, as desired. 
A local/distant switch is provided to attenuate excessively high 
aerial inputs which could create cross modulation. 
The illuminated tuning meter ensures optimum tuning. Two outputs 
via a DIN socket. One is at a fixed 100 m/V level and the other 
may be preset from 0 to lOOm/V. 

. . . TECHNICAL SPECIFICATIONS 
Tuning range: 525-1605kHz. 
Sensitivity: 2 Microvolts for lOdB signal/noise ratio.. (Settings: 

Attenuator on distant; selectivity on narrow). Bandwidths: at 
1600 kHz input I mV. 

Wide: 8.7 kHz ± 3 dB. 

Narrow: 3kHz ± 3 dB. 

Local/Distant: Attenuation: 26 dB. 

ASC characteristic: Less than 6 dB variation in output for an 
input level change of IOuV to 10 mV (broad and distant 
selected). 

Weight: 5lb. 

Size: 16" x 4*" x 7*". 

Controls: Tuning. Output level (rear preset). 

Press buttons: I.—Distant. 2.—Local. 3.—Wide band. 4.—Narrow 
Band. 5.—Power on/Off. 

Power requirement: 240 volts A.C. 5 watts. 

PRICE ON APPLICATION. 

LONG AWAITED-BUT HERE 

NOW! 
THE HIGH QUALITY TUNER UNIT 

BROADCAST TUNER MODEL AM3 

BLUE MATTER — Savoy Brown 
Decca (EMI) Stereo SKLA 4994. 
Interest: English blues band. 
Performance: Excellent L.P. 
Quality: Well recorded. 
Stereo: Adds little. 

This new Savoy Browin L.P., their 
second to be released in Australia, is 
quite superb. Indeed, on the strength of 
these tracks, Savoy Brown is a much 
under-rated blues group on the scene 
today. 

The first side was recorded in the 
studios and Chris Youldens singing 
dominates each of the five tracks. 
Particularly good are two Youlden 
originals, “Tolling Bells” and “She’s 
Got A Ring In His Nose.” But 
Youlden receives very sympathetic and 
accomplished backings from the rest 
of the group, particularly Bob Hall on 
piano and Kim Simmonds on lead 
guitar. 

The three tracks on the second side 
were recorded “live’” — and very well 
— at the Leicester College of Educa¬ 
tion last December. Unfortunately, 
Chris Youlden was absent through ill¬ 
ness but Lonesome Dave, the second 
guitarist, took over the vocals with 
great success. The Muddy Waters 
composition “Louisiana Blues” is the 
outstanding track on this side. 

But the whole L.P. is very success¬ 
ful and can be recommended to all 
readers with an interest in contem¬ 
porary English blues. (T.F.C.) 

★ ★ ★ 
UPTIGHT—Booker T and the M.G.’s. 

Stax Records (Festival) Stereo 
SKL 933174 (also in mono). 
Interest: Film sound-track. 
Performance: Enjoyable L.P. 
Quality: Very well recorded. 
Stereo: Normal separation. 

This album contains the sound-track 
music which Booker T. Jones wrote 
for Jules Dassin’s film, “Uptight.” As 
with the majority of sound-track 
recordings, this album clearly suffers 
out-of-context from the film. But it is, 
nevertheless, a thoroughly enjoyable 

Booker T and the M.G.s are per¬ 
haps the imost accomplished and 
successful recording and session group 
on the scene today. Their musician- 
ship is of a very high order and, in 
addition, Booker T. Jones himself 
demonstrates a very considerable talent 
for composition. 

Already one track, “Time is Tight” 
has become a smash hit for the quartet 
all over the world and, as soon as the 
film is released in Australia, this re¬ 
commended LP should become very 
popular. (T.F.C.) 

★ ★ ★ 
HOTCHA-MA-CHA-CHA! Harry Roy 

and his Band. Music for Pleasure 
MFP-A8082, mono only. 
Interest: Mainly mid-1930s. 
Performance: Nostalgic. 
Quality: Well remastered. 

The 1930s in England, as in Amer¬ 
ica, were the golden years of the great 
Swing/Dance bands, with great names 
like Geraldo, Ambrose, Lew Stone, Roy 
Fox and Harry Roy dominating the 
field in the U.K. Their bands were gen¬ 
erally resident at leading hotels and 
restaurants in London but they also 
undertook national and international 
tours, playing for ballroom dancers and 
theatre audiences. The quality of the 
musicianship and arrangements was, in 
the main, very high and these orches- 
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Katchen —■"delightful" 
ENCORES. Julius Katchen, piano. 

World Record Club stereo S/4558. 
Interest: Piano miniatures. 
Performance: Delightful. 
Quality: Very good. 
Stereo: Not significant. 

Most music lovers will know by now 
that the brilliant American pianist 
Julius Katchen died last year at the 
age ot 43 — a tragic loss to the 
world of music. World Record Club 
is releasing his complete recording of 
Brahms’ piano works next year, so this 
disc of pleasing trifles may be regarded 
almost as a curtain raiser. As the title 
suggests, none of the pieces is very 
substantial, but they are all pieces of 
merit. Jesu, Joy of Man’s Desiring 
(Bach, arr, Myra Hess) — Rhapsody 
No. 2 in G minor (Brahms) — Adagio 
Cantabile from “Pathetique” Sonata 
(Beethoven) — Hungarian Rhapsody 
No. 12 (Liszt) — On Wings of Song 
(Mendelssohn, arr. Liszt) — First 
Movement, Sonata in C major (Mozart) 
— Rondo Capriccioso (Mendelssohn) 
— Polonaise in A flat (Chopin) — 
Fantaisie Impromptu (Chopin) — 
(Claire de Lune (Debussy) — Ritual 
Fire Dance (Falla). Beautifully play¬ 
ed, and well recorded, this disc should 
give great pleasure to those who ap¬ 
preciate this lighter kind of ptiano fare. 
(H.A.T.) 
iiiiiitiiiiiiiuiiimiiiiiimiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiumimmittiiiiMMiii 

tras provided a valuable training- 
ground for many of the leading British 
musicians in the postwar years. 

This album contains 12 tracks by 
the Harry Roy Band, most of which 
were recorded in 1933-34. No person¬ 
nel is given but the band certainly fea¬ 
tured the famous duo pianists Ivor 
Moreton and Dave Kaye, together with 
a very fine trumpet soloist. The tracks 
include most of Roy’s big successes of 
the 1930s, like “Bugle Call Rag,’’ 
“Casa Loma Stomp,” “Canadian Cap¬ 
ers,’ “Tiger Rag” and “Roy Rag.” 

The music on this L.P. may sound 
dated and corny to younger readers 
but, for collectors of 1930s swing and 
dance music, it represents exceptional 
value at $1.99. (T.F.C.) 

★ ★ ★ 
MISTER LE ROY PLAYS THE 

WURLITZER STEREO ORGAN. 
Stereo, Disques Vogue (Festival) 
SVL933,454. 
Interest: Versatile electronic 
organ. 
Performance: Excellent theatre 
style. 
Quality: Rather boomy. 
Stereo: No doubt about it. 
The Wurlitzer stereo organ has a 

wide selection of voices and effects 
and Mister Le Roy has selected a pro¬ 
gram that gives him the opportunity 
to demonstrate them and, incidentally, 
his own considerable abilities at the 
keyboard. His style is very much that 
of a traditional theatre organist. The 
program, occupying about 32 minutes, 
includes: Toy Trumpet — Paradise — 
Waves Of The Danube — Solveig’s 
Song — Jalousie — In A Monastery 
Garden — In A Persian Market — 
Solitude — Fairy On The Clock — 
Espana — March Of The Aegipans 
— Tritsch-Tratsch Polka. 

How does this electric Wurlitzer com¬ 
pare with its acoustic ancestors? Well, 
it’s available, it costs but a fraction 

of the price, it needs little maintenance, 
and it has a few sounds of its own 
that reminds one of the Moog Syn¬ 
thesiser. But, while it can also simulate 
traditional Wurlitzer voicings, the lis- 
ener will never be in any doubt that 
he is listening to loudspeakers, echo 
and sustain — not pipes in an auditor¬ 
ium. 

However, as electronic organ record¬ 
ings go, it rates quite well and holds 
a good deal of interest in the technical 
sense. (W.N.W.) 

★ ★ ★ 
DANCING HAMMOND. Bobby As- 

tor. Universal Record Club stereo 
U-1009. 
Interest: Hammond for dancing. 
Performance: Should appeal. 
Quality: Good. 
Stereo: Unusual features. 

There are plenty of records of 
Hammond organs; there are plenty of 
records for dancing. This disc will 

obviously appeal mainly to those who 
combine these enthusiasms, although I 
should point out that it also has 
considerable listener appeal. Bobby 
Hammond has a sophisticated style 
which relies on careful and sparing 
choice of stops to avoid thickening of 
the sound. He also achieves some 
unusual effects, notably a “Waa Waa” 
sound in one track. 

The sleeve note tells us that his 
organ has specially designed electronic 
circuitry which divides the range of 
the Hammond into five distinct chan¬ 
nels. This is arranged to place the 
bass sounds on the left, and the treble 
on the right, with the others arranged 
in between in frequency order. In 
some tracks, the channels are arranged 
differently for special effects. I doubt 
whether the average listener is going 
to care very much about this aspect 
of the disc, but they will certainly 
appreciate the skill of the performer, 
and the tunes are good too: I Left My 

High precision chassis at 
under $4 each can solve 
your production problem 

Plessey manufacture for short and 
medium runs, cad plated and silk 
screened chassis that offer 
distinct price advantages. The 
example illustrated with folded 
and welded sides costs under $4 
each for a run of 100. 

Accuracy is assured by using a 
sophisticated fabricator that 
reproduces the finished part to 
within .005". Take advantage of 
thisuniqueservice. Consult Plessey 
now for on-time deliveries 
that will guarantee profit gains. 

PLESSEY 
Rola 

Plessey Rola Pty Limited 
The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW PO Box 2 Villawood 2163 
Telephone 72 0133 AR 24 
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AUSTRALIA'S 
BEST VALUE! 

“BRAND 5”—unconditionally guar¬ 
anteed and manufactured to highest 
USA professional standards. It’s 
sensationally priced at half that of 
comparable tapes. 
“BRAND 5” has high remanence 
iron oxide emulsion coated to high¬ 
est grade Acetate or Mylar base 
material. 
“BRAND 5” ensures unmatched 
results in high fidelity mono and 
stereo recordings, with certain pro¬ 
tection against head wear, squeal 
and gumming of heads. 

BOX 3040, G.P.O. SYDNEY, N.S.W. 2001 I 

ADDRESS 

STATE CODE 

WITH 
YOUR 
ORDER 

DIRECT TAPE DISTRIBUTORS 

LENGTH TYPE No. DESCRIPTION 
& MIL. THICKNESS 

7" REELS 
1200' 15D7 1.5 ACETATE 6.60 3.00 
1800' 10D7 1.0 ACETATE 7.25 3.25 
1800' 10D7M 1.0 MYLAR 9.15 3.99 
2400' 5D7M .5 MYLAR 10.40. 4.75 
2400' 5D7MT .5 TENSIL MYLAR 11.90 5.25 
3600' 5D7MS .33 MYLAR 13.20 6.75 

5}" REELS 
1200' 10D57 1.0 ACETATE 5.50 2.55 
1200' 10D57M 1.0 MYLAR 6.00 2.95 
1800' 5D57M .5 MYLAR 8.90 3.75 

5" REELS ! 

600' 15D5 1.5 ACETATE 3.40 1.80 
900' 10D5 1.0 ACETATE 4.15 1.98 
900' 10D5M 1.0 MYLAR 5.32 2.25 

1200' 5D5M .5 MYLAR 6.95 2.50 
1200' 5D5MT .5 TENSIL MYLAR 8.70 2.75 
1800' 5D5MS .33 MYLAR 9.60 3.75 

CORRESPONDENCE TAPES 

3*" REELS 
900' 3D32MS .33 MYLAR 3.90 1.95 

3" REELS 
150' 15D3 1.5 ACETATE .95 .50 
225' 10D3 1.0 ACETATE 1.20 .65 
225' 10D3M 1.0 MYLAR 1.65 .70 
300' 5D3M .5 MYLAR 1.95 .85 
600' 3D3MS .33 MYLAR 3.30 1.60 

CASSETTES 
C30 
C60 
C90 

3.10 
3.50 
4.75 

1.55 
1.65 
2.65 

1 

TOO 

——iff~i 1— !■ 
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Heart in San Francisco — Cuando 
Caliente el Sol — Chattanooga Shoe 
Shine Boy — Canadian Sunset — Till 
— On the Sunny Side of the Street — 
Stranger on the Shore — Red Roses • 
for a Blue Lady — Perfidia — Carib¬ 
bean Melody — Twilight Time — 
Meet You at the Expo — Everybody 
Loves Somebody — Bei Mir Bist Du 
Schon. Playing time is a generous 40 
minutes. (H.A.T.) 

★ ★ ★ 
WILBUR KENTWELL AT THE 

CONN THEATRE ORGAN. 
Stereo, RCA Camden CAMS-145. 
Interest: Kentwell on the Conn. 
Performance: Capable. 
Quality: Normal. 
Stereo: Modest. 

Through the years, Wilbur Kent- 
well, a school-time friend of this re¬ 
viewer, has made many recordings, 
mainly using Hammonds. In this, his 
first album for RCA, he uses the 
Conn theatre model; the recording 
itself was made in the studios of TVQ 
Channel 0 in Brisbane, the TV station 
of which he is currently musical 
director. 

Although Wilbur ranges pretty free¬ 
ly through the voices and the percus¬ 
sion facilities of the Conn theatre 
model, he makes no spedial attempt to 
produce a theatre pipe sound. In fact, 
for most of the time the sound is de¬ 
liberately and unmistakably electronic. 
And whether it’s the organ or the new 
situation I’m not sure but, to my ear, 
the performance suffered somewhat 
from excessive modulation of the “ex¬ 
pression” pedal. 

Be that as it may, the numbers will 
have their own appeal: Donkey Sere¬ 
nade — Somewhere My Love—Theme 
from Exodus — Fascination — Dream 
A Little Dream Of Me—Almost Like 

English blues xMiiiiiiiitmiiitmuiiiiiiiiiimii 

BLUES ANYTIME VOLUME 3. Im¬ 
mediate (EMI) Mono IMLP 019. 
Interest: Mainly for serious collec¬ 
tors. 
Performance: Important collec¬ 
tion. 
Quality: Rough in parts. 

Volume 3 of Immediate’s Blues Any¬ 
time Series is, I think, the most im¬ 
portant to date. 

These recordings were made in¬ 
formally and, in parts, the music is 
experimental and lacking in polish. 
But for the serious collector of Eng¬ 
lish blues, this represents an important 
musical documentation. 

The outstanding track on the LP 
is Little Walter’s “Someday Baby” by 
the late Cyril Davies and his All 
Stars, but the tracks on the first side 
also feature three magnificent guitar¬ 
ists in Jeff Beck, Jimmy Page and 
Eric Clapton. The finest of the British 
blues pianists, Nicky Hopkins, also 
plays superbly on all six tracks on 
this side. 

The remaining five tracks on the 
LP are slightly inferior, apart from a 
fascinating duet between Clapton and 
Page. Three tracks feature the Santa 
Barbera Machine Head, a rough and 
raw blues group led by organist Jon 
Lord of “Deep Purple” fame. But there 
is still more than enough important 
material on the album to make it a 
recommended purchase for all collec¬ 
tors of early English blues. (T.F.C.) 

mimMiiimimiimtimmiimiminiiiiiiminiimiiiiiiiiiiiiiiiiiMMmmmmmi 

Being In Love—Jealousy—Hello Dolly 
—If Ever I Would Leave You— 
Seventy-Six Trombones. 

An album that is most likely to 
appeal for dining-cum-relaxation. 
(W.N.W.) 

★ ★ ★ 
MOCKINGBIRD—Inez and Charlie 

Foxx. United Artists (Festival) 
Stereo SUAL 933,293 (also in 
mono). 
Interest: 12 reissue tracks. 
Performance: Dated and dull. 
Quality: Flat sound. 
Stereo: Adds little. 

Two or three years ago, it would 
have been inconceivable that an Aus¬ 
tralian record company would consider 
the issue of this album. To that extent, 
things have improved considerably with 
regard to local pop releases. 

Inez and Charlie Foxx were at the 
height of their popularity in America 
(.and Britain) in the mid-1960s with 
their 1963 hit single “Mockingbird,” 
the title track of this album. Most of 
the tracks on the album are, in fact, 
reissues of their American singles and 
they include “Sittin’ Here,’1’ “Ask Me,” 
‘Broken Hearted Fool,” “Hurt By 

Love” and “Down By The Seashore.” 
Their music is on the raw side, 

rather unsophisticated Rhythm and 
Blues, and it now sounds dated. 
Neither Inez nor Charlie Foxx are par¬ 
ticularly convincing or compelling 
singers on record but, by all accounts, 
they are very exciting on stage. The 
backings, too, on these tracks are thin 
and dull. 

These recordings, all but two of 
which were written by Charlie Foxx, 

undoubtedly have their place in the 
history of R and B but it is hard to 
see this L.P. causing much interest on 
the contemporary scene. (T.F.C.) 

★ ★ ★ 
THE TONY TOUCH. Tony Mottola, 

guitar, with orchestra. Project 
Three (Festival) stereo SPJL-933,- 
521. Available in mono. 
Interest: Swinging guitar. 
Performance: Expert. 
Quality: Excellent. 
Stereo: Well spread. 

The release of this latest disc from 
Tony Mottola provides an opportunity 
to compare his style of a few years 
ago, as demonstrated in “Roman Gui¬ 
tar” reviewed overleaf, with his pre¬ 
sent-day performances. I should say the 
modem style is more sophisticated, not 
quite so relaxed and using more ela¬ 
borate harmonies, while the finger work 
is more slick. In other words, he has 
developed as one would expect into a 
more mature musician. I think the 
final decision as to whether you buy 
this disc or any of the many others 
he has made in recent years wiill de¬ 
pend on your reaction to the choice of 
material. The selection here comprises: 
Help Yourself — Georgia On My 
Mind — Can’t Take My Eyes Off 
You — Cry Me a River — I’ll Never 
Fall in Love Again — Goin’ Out of 
My Head — This Guy’s in Love With 
You — Those Were the Days — 
Dream a Little Dream of Me — Lush 
and Lovely — Come Pfiima — Do You 
Know the Way to San Jose? 

The lively, reverberant sound is of 
the high quality we have come to 
expect of Enoch Light on his Project 
Three recordings. (H.A.T.) 

plllllllllliillllllllllllllllllllllllllllllllllllllllllllM 

| SELECT YOUR STEREO SYSTEM ( 
j in relaxed and peaceful surroundings 1 
| We are happy to discuss , explain and advise without | 
I obligation on your part. 

1 We have on display a range of turntables, amplifiers and g 
| speaker systems including—Labcraft, P.E., Orpheous, Si I- 1 
| cron, J.P., Garrard, National, Rapar, Lux, Cosmos, Pion- g 
| eer, Lafayette, Richard Allan, Magnavox, Rola, Celestion, g 
| Sunwood, Criterion and many others. 1 

[ Speaker enclosures and cabinets finely crafted to your I 
i requirements. 1 

1 Large record stock featuring high quality stereo instru- § 
| mentals for the enthusiast. 

i Extensive stock of top brand recording tapes at keen prices | 

| All sorts of hard-to-get plugs, sockets, cables and adaptor | 
1 leads. 1 

i Microphones—mike stands—P.A. amplifiers and systems. §j 

1 We hire all types of sound equipment. jj 

1 Escape the tensions and pressures of the city and relax at | 

I McPHERSON'S HI-FI MUSIC CENTRE ( 
227 DORSET ROAD, BORONIA. VIC. 762-1056 | 

| OUR BUSINESS IS SOUND f 

IiiiiiiiiiiniiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiH 
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REPRODUCERS CO 
293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 

TELEPHONE: 277-3066 

Agents tor — ADC Cartridges end Amplifiers, 
is, TRANSCRIPTOR TURNTABLES end the pop 

revieiv in the July 1967 “Gramo¬ 
phone” (U.K.), Here are just a 
few excerpts:— 

. . is due to the almost unbelievable 

smoothness between 1000 and 10,000 

Hz . . . the accompanying frequency 

response curve is within plus or minus 

2.5 db between 50 and 15,000 Hz AND 
IS CERTAINLY THE FLATTEST 
LOUDSPEAKER CURVE RE¬ 
CORDED TO DATE IN THE NORTH- 
ERN POLYTECHNIC ANECHOIC 
CHAMBER . . . even at 10 kHz equal 

distribution covers an angle of plus or 

minus 25 degrees ... its bass perform¬ 

ance is outstandingly good, deep organ 

pedal notes in particular being repro¬ 

duced with the dynamic range one norm¬ 

ally associates with an enclosure 

SEVERAL TIMES THIS VOLUME 

. . . transients such as cymbals, glocken¬ 

spiel and harpsichord are reproduced 

with remarkable fidelity . . . overall bal¬ 

ance is fully integrated . . . speech is 

reproduced without any chestiness or 

over-sibilance and, indeed, IT IS DIFFI¬ 
CULT TO TELL WHETHER IT IS 
THE ACTUAL OR REPRODUCED 
VOICE ... it is doubtful if any two- 

unit design will be able to improve on 

the Concord.” 

Harmony is easily recognised in nature, 

but equally important in a loudspeaker, 

only much more difficult to find. If you 

are looking for NATURAL harmony in 

sound, hear a KEF “CONCORD.” 

Compare it carefully with its competitors 

and we have little doubt as to your 

opinion. 

102 ELECTRONICS Australia, January, 1970 



ROMAN GUITAR. Tony Mottola, 
guitar, with orchestra. Stateside 
(EM.I.) stereo SOSL 10056. 
Interest: Italian melodies. 
Performance: One of the best. 
Quality: Excellent. 
Stereo: Good spread and balance. 

“Roman Guitar” was originally re¬ 
leased four or five years ago under the 
Command label when the company be¬ 
longed to Enoch Light. It is one of 
Tony Mottola’s most successful discs 
and I am §lad that E.M.I. have 
decided to re-issue it on the Stateside 
label, now that they have taken over 
the Australian distributorship of the 
Command catalogue. Mottola is of 
Italian parentage, and uses his swinging 
guitar to very good effect in this selec¬ 
tion of Italian melodies, both tradi¬ 
tional and modern: Roman Guitar — 
La Strada — Anna — Arrivederci 
Roma — Sorrento — Violetta — 
Volare — Italian Serenade — Nea¬ 
politan Tarantella — Non Dimenticar 
— Woodpecker Song — Na Voce. The 
Enoch Light touch is plainly discern¬ 
ible in the high standard of perfor¬ 
mance and fine arrangements. A most 
enjoyable disc which I have no hesita¬ 
tion in recommending. (H.A.T.) 

RAW BLUES—Johnnie Taylor. Stax 
Records (Festival) Stereo SKL- 
933,281 (also in mono). 
Interest: Young blues singer. 
Performance: Well worth hearing. 
Quality: First-rate recording. 
Stereo: Well balanced. 

Johnnie Taylor is a new name to me 
and, so far as I know, these are his 
first recordings to have been released 
on the Australian market. Judging by 
the brief sleeve-note, this 32-year-old 
blues singer from Arkansas has already 
achieved a fair measure of success in 
America. 

His singing style can be loosely 
compared with blues/gospel/soul 
singers like Ray Charles and Sam 
Cooke. However, his voice lacks that 
indefinable greatness which sustains 
interest over two sides on an L.P. In 
addition, the majority of the eleven 
songs on the album are slow and a 
bit on the dull side. The anonymous 
backings, on the other hand, are 
crisply arranged and well played. 

Blues and soul collectors should 
make a point of at least hearing this 
L.P. With better material, Johnnie 
Taylor could well become a major 
force on the scene today. (T.F.C.) 

Popular Jazz iiiiiimmimiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiimiiiiiiimiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiimtiiiiiiiimiiiiimii 

THE BEGINNING—Duke Ellington 
and His Orchestra Calendar (Fes¬ 
tival) Jazz Heritage Series. Stereo 
SR66-9637 (also in mono). 
Interest: Early Ellington (1926-28) 
Performance: Important years for 

his music. 
Quality: Poorly transferred. 
Stereo: Electronically re-mastered. 
Interest: Early Ellington. 

The tracks on the first side of this 

tra. Unfortunately, the partnership is 
never really successful, due mainly to 
the unimaginative and unduly heavy 
textures of Nelson’s writing. 

Monk has not recorded with a big 
band on many occasions but Nelson 
should have been guided by Hall 
Overton’s arrangements for Monk’s 10- 
piece band at his famous 1959 New 
York Town Hall Concert. As it is, 
Monk is virtually a piano soloist in 

bargain-priced reissue were recorded front of an unsympathetic studio or- 
during Ellington’s residency at the Ken- chestra and this misses the subtleties 

tucky Club; and the second side during 
the band’s very successful years at the 
Cotton Club. 

Nine of the 14 Vocalion and Bruns¬ 
wick tracks on the L.P. are Ellington 
compositions and, of these, only “Black 
and Tan Fantasy,” “East St. Louis 
Toodle-oo” and “Black Beauty” have 
really survived the years. But almost 
all the tracks, including “Birmingham 
Breakdown,” “Yellow Dog Blues” and 
“Jubilee Stomp” are valuable and re¬ 
warding in a period when Ellington 
was showing rather more concern for 
structure and texture in his writing. 
Nevertheless, at this early stage the 
emphasis was still directed mainly to 
the great soloists in the Orchestra like 
Miley, Nanton, Hodges and Bigard. 

At the Calendar price of $2.95, this 
album can only be warmly 
recommended to all serious collectors 
of Ellington. (T.F.C.) 

★ ★ ★ 

MONK’S BLUES. Thelonius Monk. 
CBS stereo SBP 233686. 
Interest: With Oliver Nelson. 
Performance: Unsuccessful. 
Quality: Good bright recording. 
Stereo: Well balanced. 

It would, I think, be generally agreed 
that Monk’s recent Quartet albums for 
Columbia have become rather tired. 
Long-time producer, Teo Macero, is 
well aware of this and on this Holly¬ 
wood-recorded L.P., he has teamed 
Monk with the Oliver Nelson Orches- 

chestra and this misses the subtleties 
of Monk’s compositions and playing. 

All but two of the tracks (“Conse¬ 
cutive Seconds” and “Just A Glance at 
Love” by Teo Macero) were written by 
Monk and he is, of course, the main 
soloist. Indeed, Monk plays very well 
on all 9 tracks. The personnel of the 
Nelson Orchestra is not listed, but 
Monk’s tenorist, Charlie Rouse, is cer¬ 
tainly featured on “Brilliant Comers,” 
“Consecutive Seconds,” “Monk's Point, 
“Trinkle Tinkle” and “Straight No 
Chaser.” The only other soloist of 
substance is a trumpeter on “Rootle 
Tootie” and “Monk’s Point.” 

The 45 minutes of this album must, 
I suggest, be regarded as a brave but 
unsuccessful attempt to lift Thelonius 
Monk out of the recording rut into 
which he has slipped. (T.F.C.). 

★ ★ ★ 
SESSION FOR SIX/ EASY DOES IT. 

Benny Goodman. Capitol (E.M.I.) 
Encore series mono ENC 9508. 
Interest: Small groups, mainly 
1947. 
Performance: Excellent. 
Quality: Very well recorded. 

These Benny Goodman small group 
tracks were recorded at a time when 
he was experiencing a schizophrenic, 
love-hate relationship with bop, the 
new revolutionary jazz which was 
emerging with the work of musicians 
like Charlie Parker, Bud Powell and 
Thelonious Monk. On some of the 
tracks, notably “Small Hotel,” “How 
High the Moon1” and “Blue Lou” (fea 

COMPLETE HI-FI 
RADIOGRAM- 

TAPE RECORDER 
ALL IN ONE 

MODEL TR9 

#1 

AS AN AMPLIFIER. .. 
• Frequency response, 20-20,000 

cps. 

• 7 Watts RMS. output per chan¬ 

nel. 

• Distortion less than .25% 

• Separate treble and bass con¬ 

trols. 

AS A RADIO... 
• Being fully transistorised, can be 

switched on all day at full out¬ 
put without heat problems. Pro¬ 

gram can be recorded on tape 
without any external connections. 

AS A TAPE RECORDER.. 
• Freq. response 30*18,000 cps. 

• Retractaple Pinch wheel for easy 

threading 

• Automatic Record switch 

• 3 speeds. Meter level indicator. 

• Push button operation. 

• Superimposing. 

PRICES: 

2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 

RADIO TUNER CAN BE FITTED TO 
ANY MODEL OF THE ABOVE 

MODELS FOR $28 EXTRA. 

TAPE DECKS 
for the home constructor, complete 

with speed change switch wafers fit- 

ted . . . 

2 tracks $48. 4 tracks $55 

SPECIAL LOW IMPEDANCE HEADS 
for transistorised tape amplifier 

circuits (Mullard) available. 

Classic Tape Recorders 
93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

Telephone 79-2618 
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Exclusive stereo control centre— 

sony TC-230W 
i 

Just add speakers and a player and you have 

complete 
Hi-Fi 

a 

Call the TC-230W an integrated stereo amplifier with 
a built-in tape recorder, or a tape recorder with a 
built-in stereo amplifier . . . either way you have the 
most advanced compact tape and music system to 
ever come along. Handsomely encased in an oiled 
walnut cabinet the TC-230W offers the look of elegant 
furniture for the most fashion conscious home. 

FEATURES 
■ 4-track stereo/monophonic recording and playback 
system ■ Solid state stereo preamplifier and power- 
amplifier ■ Convenient front panel switching for instant 
selection of musical source for listening or recording— 
microphone, tape, tuner and phono ■ Instant tape 
threading with retractable pinch roller ■ Left, right 
and stereo mode switch for stereo or 4-track mono¬ 
phonic recording ■ 3 speeds; 7" reel capacity; dual 
VU meters for professional recording control; automatic 
shut-off switch; continuous tone control; noise sup¬ 
pressor; digital tape counter; stereo headphone jack; 
speaker on/off switch; lockable instant stop. 

SPECIFICATIONS 

Recording systems: 

Reel capacity: 

Frequency response: 

Signal to noise ratio: 

Flutter and wow: 

Power output: 

Dimensions: 

Weight: 

4-track stereo/mono 
recording and playback 

7" or smaller 

40-18,000 Hz at 7% ips 
40-12,000 Hz at 334 ips 
40-6,000 Hz at 1% ips 

Better than 46 dB 

LessthanO.17% at7i/2 ips 
Less than 0.3% at 3% ips 
Less than 0.4% at 1 % ips 

4 watts (RMS) per channel 

1534" x 71/2" x 131/2" 

22 lbs. 

Distributed by: 

JACOBY# 
MiTCHELL 

SYDNEY • MELBOURNE • BRISBANE • ADELAIDE 

I-I 
I To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent St., I 
| Sydney, 2000. 
r Please send me information on Sony Tape Recorders and ■; 
■ nearest Sony retailer. 

NAME... 
ADDRESS... 

' .JMS/7-69 EA170 
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turing the great tenor player Wardell 
Gray), traces of bop creep into the 
playing of Goodman and his musicians. 
But the majority of these tracks could 
easily have been recorded in the 1930s. 

Goodman, himself, is in splendid 
form throughout the album and he re- 
ceives strong and sympathetic support 
from people like Red Norvo, Mel 
Powell, A1 Hendrickson, Jess Stacy and 
Jimmy Rowles. The groups range in 
size from trio to octet and the tracks 
include standards like “Nagasaki,” 
“Varsity Drag,” “I Can’t Get Started,” 
“Sweet Georgia Brown” and “That’s 
A’Plenty.” The sleeve note contains a 
very useful personnel table for the 
various small groups but no recording 
dates are given. In fact 14 of the 16 
tracks were recorded between February 
and December, 1947. while “Blue Lou” 
and ‘There’s A Small Hotel” were re¬ 
corded in April, 1949. 

With a playing time of 47 minutes 
and the budget-price of $2.50, this L.P. 
should be a very attractive purchase 
for Goodman enthusiasts. (T.F.C.) 

★ ★ ★ 

SON OF A PREACHER MAN. Nancy 
Wilson. Capitol (EMI) stereo ST- 
234. 
Interest: Contemporary vocals. 
Performance: Excellent. 
Ouality: Superbly recorded. 
Stereo: Well balanced. 

Nancy Wilson is one of the most 
talented of the contemporary pomilar 
singers. Her voice has true quality— 
flawless intonation, distinctive style and 
great warmth and feeling. This latest 
album by Miss Wilson is one of her 
most successful, due partly to the 
strength of the material and partly to 
the excellence of the arrangements, the 
majority of which were done bv the 
jazz pianist and writer, Jimmy Jones. 

The album includes Jim Webb’s “By 
the Time I Get to Phoenix” (a beauti¬ 
ful, sensitive performance); the recent 
Dusty Springfield hit, “Son Of A 
Preacher Man”: Roger Miller’s “Hus¬ 
bands And Wives”; and two Bobby 
Russell compositions, “Little Green 
Apples” and the lesser-known “I Made 
You This Way.” Nancy Wilson’s ver¬ 

satility is further demonstrated by her 
bluesy treatment of Richard M. Jones’ 
traditional jazz standard “Trouble In 
Mind.” 

This L.P., which plays for 33* min¬ 
utes, can safely be recommended to all 
admirers of this very talented artist. 
(T.F.C.) 

★ ★ ★ 
THE BLUES AND ALL THAT JAZZ 

(1937-47). Calendar (Festival) Jazz 
Heritage Series. Stereo SR66-9656 
(also in mono). 
Interest: Both vocals and backings. 
Performance: Generally very good. 
Quality: Well remastered. 
Stereo: Rechannelled for “stereo.” 

Side one of this recommended album 
contains eight tracks by female blues 
singers recorded between October, 
1937, and April. 1940, when the small 
band Jazz scene in America was rela¬ 
tively stagnant and depressed. Rosetta 
Howard, Trixie Smith and Blue Lu 
Barker have two tracks and Rosetta 
Crawford and Georgia White one each. 

In the tradition of the 1920s, the 
backings tend to be at least as interest¬ 
ing as the vocals. On “Rosetta Blues,” 
for example, Rosetta Howard is ac¬ 
companied by the magnificent Harlem 
Hamfats and some of the other great 
musicians include Henry Allen, Bar¬ 
ney Bigard, Tommy Ladnier, Sidney 
Bechet and Teddy Bunn. 

Vocally, the second side is a bit in¬ 
ferior with two poor tracks by Johnny 
Temple and two rather disappointing 
vocals by Peetie Wheatstraw. But to 
compensate for this, Joe Turner is 
featured with Willie The Lion Smith 
on “Doggin’ the Dogs” and with a 
superb Art Tatum band (including Joe 
Thomas and Ed Hall) on “Last Good¬ 
bye Blues.” Even on the inferior tracks 
on this side, there are some magnificent 
accompaniments by Sam Price, Jonah 
Jones, Sid Catlett, Henry Allen and 
Buster Bailey. 

This L.P. was released in Australia 
only a year ago at the normal Festival 
price of $5.75. Even with two or three 
relatively dull tracks, it still represents 
excellent value (particularly for the 
backings) at the Calendar price of 
$2.95 (T.F.C.) 

Miles Davis "recommended" iiimmimmiiiiimiimiimiiiiiimtiiiiii’iinimimi 

GREATEST HITS. Miles Davis. 
CBS stereo SBP 233685. 

Interest: Reissues 1956-65. 
Performance: Recommended. 
Quality: Mixed, particularly with 
“live” session. 
Stereo: Normal balance. 

Collectors of Miles Davis, the most 
significant trumpeter of the past 20 
years, will be familiar with the tracks 
on this collection. The earliest record¬ 
ing is “Round Midnight” from Sep¬ 
tember, 1956, when John Coltrane 
worked in the Quintet. “Someday My 
Prince Will Come” was recorded in 
March. 1961 (and is from the album 
of that title) and this also features 
John Coltrane as well as Hank Mob¬ 
ley, a very underrated tenor player. 
From the same year, “So What” is 
taken from Davis’ magnificent Carnegie 
Hall Concert with the Gil Evans Or¬ 
chestra and this is one of the best 
tracks on the album. Two 1963 re¬ 
cordings are included — “Seven Steps 

to Heaven,” the title track of a rather 
disappointing album, and the excellent 
“Walkin’ ” from the “Live In Europe” 

Two tracks from Miles Davis’ 1964 
album “My Funny Valentine” have 
been selected for this collection — the 
title track and “All Blues,” both of 
which are among Davis’ finest record¬ 
ings in recent years. The L.P. is com¬ 
pleted by “ESP” from the 1965 album 
of the same name. 

It is interesting to hear 8 tracks by 
the Miles Davis Quintet spanning a 
ten-year period, during which the 
modal influence in his playing gra¬ 
dually became dominant. Although 
there is not a weak track on this L.P. 
the inclusion of tracks, for example, 
from “Porgy and Bess” and “Kind of 
Blue” albums would have rounded out 
this collection. 

The playing-time of 52* minutes 
should be an added attraction to 
readers who are looking for a repre¬ 
sentative Miles Davis album. (T.F.C.). H 
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"INNERBOND" 

(Regd.) 

BONDED 
ACETATE 
FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

A now r«*ili«nt Bonded Wadding 

made from ultra fine Cellulose Ace¬ 

tate Fibres that gives high efficiency 

for Sound Absorption. 

“INNERBOND” is light, clean, dust- 

free and easy to handle. Because ell 

the fibres are bonded "INNERBOND” 

will hang as a "curtain” and will not 

fracture or break down due to vibra¬ 

tion. 

"INNERBOND” is odourless, highly 

resistant to attack by bacteria or fun¬ 

gus and is vermin repellent; "INNER- 

BOND” at I6oi sq. yd. has a normal 

thickness of I” and at this density 

is recommended as a packing in 

Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKISTS! 

SYDNEY: Arrow Electronics Pty. Ltd. 342 
Kent St.: Broadway Electronics (Sales) 
Pty. Ltd., 91a York St.: Convoy Inter¬ 
national Pty. Ltd.. 449 Kent St.: Encel 
Electronics Pty Ltd.. 2S7 Clarence St.: 
Kent HI-FI. 432 Kent St.: Mastersound 
Sales Pty. Ltd.. 400 Kent St.: Rad;o 
Despatch Service. 869 George St.: Peter 
Shalley Electronics Pty. Ltd.. 127 York 
St.; Stereo Music Systems. 193 Clarence 
St.; Circuit Components (A/sla) Pty. 
Ltd.. 460 Bexley Rd.. BEXLEY: Classic 
Radio. 245 Parramatta Rd.. HABER- 
FIELD: Dvna Stereo Pty. Ltd.. 331 
Prince’s H’wayx ST. PETERS: Albert 
Wright Radio Service. 795 New Can¬ 
terbury Road. HURLSTONE PARK: H. 
B Radio Products. 103-105 Catherine 
St.. LEICHHARDT. 

CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy Sts.. King¬ 
ston. 

NEWCASTLE: Martin de Launay Pty. Ltd., 
King and Darby Streets: Dynamic 
Sound. 587 Hunter Street. 

WOLLONGONG: Electronic Parts Pty. Ltd.. 
82 Kelra Street: Martin de Launay 
Pty. Ltd.. 270 Kelra Street. 

MELBOURNE: J. H. Magrath and Co. Pty. 
Ltd., 208 Little Lonsdale Street. 

BRISBANE: A. E. Harrold Pty. Ltd.. 123 
Charlotte Street: Brisbane Agencies. 78 
Wickham Street. Fortitude Valley. 

IPSWICH: Robert N. Smallwood. 205 
Brisbane Road. Booval. 

NORTH QUEENSLAND: Alvin Communi¬ 
cations and Electronics. 38 Pegnall 
St.. Pimlico, Townsville. 

ADELAIDE: Duncan Agencies. 57 Woodvllle 
Road, Woodvllle: General Accessories. 
81 Flinders Street: Trustcott Elec¬ 
tronics. 62-64 Hlndmarsh Square. 

PERTH: Atkins (W.A.) Ltd., 894 Hay 
Street: Carlyle and Co. Pty. Ltd.. 1 
Milligan Street: General Accessories. 
46 Milligan Stre-et. 

HOBART: Homecrafts-Tasmania. 199 Collins 
Street. 

If unobtainable 

For 1 jq. yd. a: above lend $2.00 
For 2 iq. yds. a: above send $3.75 
For 4 sq. yds. as above send $6.50 
Postage paid in Australia and Territories 

to the manufacturers. 

WONDER WOOL 
PTY. LTD. 

87 JAMES STREET, LEICHHARDT. 
N.S.W., 2040. 

Bo* 548 — G.P.O., Sydnoy. 2001. 

Phono: 56-2780. 
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AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — 

| GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — 

RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — 

I TRANSISTOR AND VALVE TYPES. 

1967 
ALL WAVE 
3-4-5-6-7 

i 
ANY PART FROM A 
SINGLE RESISTOR 
TO THE FULL KIT 

POPULAR KITS - TOP QUALITY - LOWEST PRICES 
INSTRUMENTS 

C.R.O. 
1. Sin wide rang*. 
2. 1963. 3ln cal. 
3. Audio. 
4. 1966. 3ln. 
5. 1968—Audio. 
6. Electronic SW. 
7. W/band Preamp. 

MULTIMETERS 
and V.T.V.M.a 

8. 20K ohm / Volt 
protected M/M. 

9. Probe for above. 
10. Protected D.C. M/M. 
11. Meterless V/meter. 
12. A.C. Mllllvoltmcter. 
13. A.C. Solid State 

Mlillvoltmeter. 
14. Solid State A.F. 

Mlillvoltmeter. 
15. Noise Distortion 

Mlillvoltmeter. 
16. Standard V.T.V.M. 
17. 1966—V.T.V.M. 
18. 1968—V.T.V.M. 

RRIDGES 
19. Standard R/C. 
20. 1966. R/C. 
21. 1968 R/C and 

Signal Injector. 

TV INST.'e. 
22. Sweep and marker 

Generator. 
23. Dual sweep Gen. 
24. Silicon diode 

sweep Gen. 
25. Silicon diode 

noise Gen. 
26. Pattern Gen. 
27. Trans, pattern Gen. 
28. Wide rang* 

puls* gen 

AUDIO INST.'S 
29. 1960 Audio Osc. 
30. 1962 High perf. 

audio Gen. 
31. Crystal locked std. 
32. Electronic tuning 

standard. 
33. 1965, Solid State 

audio osc. 
34. Direct reading 

A.F. meter. 
35. So. wave Gen. 
36. 1967 transistor 

audio Gen. 
37. Additive frequency 

meter. 
38. A.F. tone burst gen. 
38A. 1968. Solid state 

A.F. Generator. 

R.F. INST.’e. 
39. 6-band service 

oscillator. 
39A. Trans, wav* meter. 
40. “Q" meter. 

Phon« 63-3596 

40A 1969 Dip Osc. Solid 
state. 

41. G.D.O. wide range. 
42. G.D.O. adaptor. 
43. Trans, service osc. 
44. Simple signal 

Injecter. 
45. Transistorised signal 

tracer. 
46. Transistorised osc. 
47. Basic test osc. 
48. Transistor test 

oscillator. 

MISCELLANEOUS 
INST., ETC.. KITS 

49. 1960 Trans. Teeter. 
50. 1968 Transistor 

test set. 
51. Valve and Transistor 

tester. 
52. Electronic Stetho¬ 

scope. 
53. Moisture alarm. 
54. Electronic Pistol 

range. 
55. Transistor Geiger 

Counter. 
56. Light beam alarm. 
57. Burglar alarm. 
56. Flasher unit. 
59. Transistor alarm. 
60. Electronic switch. 
61. Photo' Timer. 
62. Direct reading 

Impedance meter. 
63. Electronic 

anemometer. 
64. S.W.R. Indicator. 
65. Simple proximity 

alarm unit. 
66. Pipe and wiring 

locator. 
67. Electronic 

metronome. 
68. Monophonic organ. 
68A. Keyless organ. 
68B. Theremin. 
68C. Laser unit. 
68D. Color organ. 

BATTERY CHARGERS 
69. Universal unit. 
70. 1 amp unit. 

REGULATED POWER 
SUPPLIES 

71. Transistor. 9v. 
72. Transistor, fully 

protected supply. 
73. 1966 H.T. unit. 
74. 1968 lab. type. 

D-30v. supply 
74A Simple Pwr. supply. 

VOLTAGE,CURRENT 
CONTROL UNITS 

75. Varl-watt unit. 
76. Vari-tach. motor 

speed control. 
77. 2KW auto-light 

dimmer. 
78. 4KW auto, light 

dimmer. 
79. Model train control 

unit. 

•0. Model train control 
unit with simulated 
inertia. 

81. Above-hl-power. 
•2. No. 81 with 

simulated Inertia. 

TACHOMETER UNITS 
83. 6 or 12v Std. 
84. • or 12v Mullard. 
85. 8 or 12v with 

dwell engle. 
86. Tachometer and dwell 

angle unit for 
service stations. 

TRANSISTOR IGNITION 
87. Ro-Fo. 6 or 12v. 
88. HI-FIre 6 or 12v. 

(transformer). 

POWER CONVERTERS 
89. D.C.-D.C. 60w. 
90. D.C.-D.C. 40w. 
91. D.C.-D.C. 40w. 

12v-—Input. 
92. D.C.-D.C. 70w 

l2v—Input. 
93. D.C.-D.C. 10Ow 

12v—Input. 
94. D.C.-D.C. 140w. 

24v—Input. 
95. D.C-O.C. 225w. 

24v—Input. 

HIGH FIDELITY 
AMPLIFIERS 

MONO UNITS 
96. HI-FI 3. 
97. Mullard 3.3. 
98. Mullard 5-10. 
99. Mullard 5-10 

transistor. 
100. Transistor 20w. 
101. Transistor 60w. 

STEREO UNITS 
102. Mullard 2-2. 
103. Mullard (v) 3-3. 
104. Mullard (t) 5-5. 
105. Mullard (t) 5-5. 
106. Mullard (v) 10-10. 
107. Mullard (t) 10-10. 
108. Philips Twin 10. 
109. S.T.C. 10-10. 
110. Wireless world 

transistor 20-20. 
111. HI-FI 60-60. 
112. Playmaster 2-2. 
113. Playmaster 3 plus 3. 
114. Playmaster unit 3. 
115. Playmaster unit 4. 
116. Playmaster 10 plus 10 
117. Playmaster 101. 
118. Playmaster (t) 105. 
119. Playmaster (t) 113. 
120. Playmaster (t) 115. 
121. Playmaster (v) 118. 

P.A. UNITS 
22. 10 watt std. 

123. 25 watt std. 
124. 35 watt std. 
125. 30 watt (t). 
126. 100 watt std. 
127. stereo P.A. 

GUITAR UNITS 
128. io watt std. 
129. 25 watt std. 
130. 35 watt std. 
131. 50 watt std. 
132. 70 watt (t). 
133. Playmaster 102. 
134. Playmaster 103. 
135. Playmaster 40w. 116. 
136. Playmaster 60w 117. 
137. Guitar fuss box. 
138. Guitar Waa-Waa. 
139. Reverb unit, 
140. Guitar preamp. 
140A. Guitar 50w. Solid 

State P/M 125. 

STEREOGRAMS 
141. Playmaster 10S. 
142. Playmaster 106. 
143. Playmaster 107. 
143a Playmaster 124. 

CONTROL UNITS 
144. Playmaster No. 9. 
145. Playmaster No. 10. 
146. Playmaster No. 104. 
147. Playmaster No. 112. 
148. Playmaster No. 120. 
149. Mullard 2v. 
150. Mullard 3v. 
151. Philips Mlnlwatt. 
152. P/M 127. 

PREAMP UNITS 
153. Transistor—Mono. 
154. Transistor—Stereo. 
155. Transistor—Silicon, 

mono. 
156. Transistor F.E.T. 

mono. 
157. Transistor dyn. mlc. 

mono. 
158. Above-Stereo. 
159. Playmaster 115 

F.E.T. Stereo. 
160. Playmaster 118 mag. 
161. Sound projector. 

MIXER UNITS 
162. Trans. 4 ch. 

(1966). 
163. Trans—4 ch. 

(1967). 
164. Valve—4 ch. 

TUNER UNITS 
165. Playmaster u/style. 
166. Playmaster No. 11. 
167. Playmaster No. 114. 
168. Playmaster No. 122, 
169. Playmaster No. 123. 
170. Philips Mlnlwatt. 
180. Trans.—Long range. 

5” E D & E <SVAL,E^Ph ^ fc* PTY. LTD. 
232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 

TAPE UNITS 
181. Trans. Preamp. 
182. Playmaster 110 (M). 
182. Playmaster 110 <S). 
183. Power Unit 110. 
184. Adaptor 110. 
IBS. Playmaster 119 

Adaptor. 
186. Transistor V.O.X. 
187. Tape Actuated relay. 
188. MulJard Trans Tape 

Amp. 

RECEIVERS 
189. Fremodyne 4. 
190. Fremodyne 4 

R.F. Soct only. 
191. Synchrodyne. 
192. Communications RX. 
193. Deltahet RX. 
194. 3 Sand Double 

Change S/het RX. 
195. Explorer VHF Tran- 

slstor RX. 
196. Interceptor 5 Seml- 

Comm. RX. 
197. 1967 All-Wave 2 
198. 1967 All-Wave 3 
199. 1967 All-Wave 9 
200. 1967 All-Wave 6 
201. 1967 All-Wav* 7 
202. Transporta 7 
203. Transistor 8 

3 Band. 
204. 3 Band 2V RX. 
205. 3 Band 3V RX. 
206. Interstate S 
207. Versatile Mantel Set. 
208. All-Wave Transistor 3 
209. A.B.C. 3 
210. 1968 F.E.T. 3 
210a. I/C TRF Rx. 
210b. R.F. Preamp. 
210c. ”Q" Multiplier. 

TRANSMITTERS 
144 MHZ SOW. 
Linear Final. 
144 MHs 20W. 
144 MHs 75W. 
144 MHa 16W. 
144 MHs S.S.B. 
3 Band A.M. 
Basic 3 Band. 
5 Band. S.S.B. 
1967 S.S.B. 

CONVERTERS 
50 MHs. 
144. MHs. 
50 and 144 MHs 
Crystal Locked. 
1965 S/W. 
1965 S/W 2 Band. 
1966 3 Band. 
Basic S/W. 

V.F.O. UNITS 
Remote Unit. 
7. 8 and 9 H.F. and 
VHF 
All tranilstor. 

211 

220. 
221, 
222. 
223. 
224. 
225. 
226. 

227. 
228. 

Photi* 63-3596 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 

Playrrmtoi S»e<oo 

PUBLIC ADDRESS and 
GUITAR AMPLIFIERS 

10, 25. 50 and 100 watt 
units I 

P/M 
124 

Stereogram 

1968 Solid State. V.T.V.M. 
ELECTRONICS (Aust.), Dec., 1968. 

BATTERY CHARGER 1A 
ELECTRONICS (Aust.), Feb.. 1966 

PLAYMASTER 116 and 117 
and 125 GUITAR AMP. 

Electronics Australia 
June 1967 — 40 watt 

July — 1967 60 watt 

July 1969 — 50 watt 

3-BAND DOUBLE-CHANGE RECEIVER 
ELECTRONICS (Aust.). April, 1966. 

1966 3in CRO 
ELECTRONICS (Aust.), May, 1966. 

P/M127 
CONTROL 

UNIT 
NOV., 1969. 

3-BAND SHORT-WAVE CONVERTER 
ELECTRONICS (Aust.), May, 1966. 

LAB QUALITY ^ 

Regulated Power Supply (0-30v) 
ELECTRONICS (Aust.). Sep- | \ t 
tember, 1968. MB 

1966 R/C Bridge 
May, 1966. HM 

FOUR-CHANNEL AUDIO MIXER 
ELECTRONICS (Aust.) Feb., 1966 & 1967 

3-BAND 3-RECEIVER 
ELECTRONICS (Aust.). Nov.. 1966/; 

TRANSISTOR MILLIVOLT 
METER ■“"•BSai 

Electronics (Aust.), 'R 
May, 1968. 

MUSICOLOUR 

OPERATE A COLOUR LIGHT SYSTEM FROM 
YOUR AMPLIFIER 

FULL KIT OR INDIVIDUAL PARTS 

MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT 
PARTS--YOU NAME IT-WE WILL QUOTE 

VALVES — TRANSISTORS — ZENER & POWER DIODES — SEMI-CONDUCTORS 
— DIACS — TRIACS — S.C.R'S. — l/C'S. SPEAKERS — MICROPHONES — 
COILS — IFT'S. TRANSFORMERS — INST CASES — METALWORK. PLAYERS 
& CHANGERS — METERS — RELAYS — CONDENSERS — RESISTORS — BEZELS 
— STYL II — CARTRIDGES — RECORDING TAPE — PROBES — INSTRUMENTS 
— POTENTIOMETERS — CRYSTALS — FERRITE BEADS — CORES — BALUNS 
— TERMINALS — CO-AXIAL PLUGS & SOCKETS — MULTI CONNECTORS — 
PRINTED CIRCUIT BOARDS — COPPER WINDING WIRE — ETC. — ETC. — 

(SALES) 
PTY. LTD 

232 FLINDERS LANE, MELBOURNE, VICTORIA 3000 

Phone 63-3596 Phone 63-3596 
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AUSTRALIAN BROADCAST STATIONS 
MEDIUM-WAVE STATIONS 
Frequency Cell 

KHz 
Location Pow«r 

Watt* 

530 2KM Kempsey d 2K 
3UL Warragul d 2K 
4KZ Innisfail-Tully d 2K 
6DL Dalwallinu n 10K 

540 4QL Longreach n 10K 
7SD Scottsdale d 2K 

550 2CR Orange n 50K 
560 2ML Murwillumbah n 200 

4AM Atherton d 2K 
6WA Wagin n 50K 
7BU Bumie 2K1 

580 3WV Horsham n 50K 
590 4QR Brisbane n 50K 
600 4AT Atherton n 4K1 

6NM North am n 200 
6PH Port Hedland n 2K 
7ZL Hobart n 10K 

610 2FC Sydney n 50K 
620 3AR Melbourne n 50K 
630 4QN Townsville n 50K 

7QN Queenstown n 400 
640 5CK Port Pirie n 10K 
650 2NU Tamworth n 10K 

6AL Albany n 400 
8DR Darwin n 2K 

660 2BH Broken Hill 200 
6GF Kalgoorlie n 2K 

670 2CO Albury n 10K 
6BE Broome n 50 
8KN Katherine n 50 

680 2KP Kempsey n 10K 
6BS Busselton n 2K 
8TC Tennant Creek n 50 

690 4KQ Brisbane 2K 
5— Ceduna-Streaky 

2K Bay2 dn 
6WF Perth3 n 50K 

700 2NR Grafton n 50K 
710 4QW St. George dn 10K 

7NT Launceston dn 10K 
720 2TR Taree n 200 

4QA Mackay n 2K 
7QT Queenstown 500 

730 5CL Adelaide n 50K 
740 2BL Sydney n 5 OK 
750 4QS Toowoomba n 10K 
760 2AN Ar mid ale n 50 

2NB Broken Hill n IK 
770 3LO Melbourne n 50K 
780 2KA Katoomba 2K 

4TO Townsville 2K 
6WA Albany 2K 

790 4QG Brisbane n 10K 
800 5RM Renmark 2K 
810 2BA Bega n 10K 

6WN Perth n 10K 
9RB Rabaul n 2K 

820 2GL Glenn Innes n 10K 
830 3GI Sale n 10K 

6GN Geraldton n 2K 
840 4RK Rockhampton n 10K 

6ED Esperance n IK 
850 2CY Canberra n 10K 

6CA Carnarvon n 200 
860 4GR Toowoomba 2K 

6AM North am 2K 
7HO Hobart 2K 

870 2GB Sydney 5K 
6DB Derby n 2K 

880 4WK Warwick 2K1 
6PR Perth 2K 

890 5 AN Adelaide n 50K 
900 2LM Lismore 2K 

6BY Bridgetown 2K 
7 AD Devonport 2K1 

108 ELECTRONICS Austr 

Frequency Call Location Pow«r 
Watts 

910 4QB Maryborough dn 10K 
4QO Eidsvold n 10K 

920 2XL Cooma 2K1 
4VL Charleville 2K1 
6NA Narrogin 2K 

930 3UZ Melbourne 5K 
4CD Gladstone2 d 2K 

940 4QY Cairns n 2K 
7ZR Hobart dn 10K 

950 2UE Sydney 5K 
960 3BO Bendigo 2K 

4AY Ayr4 2K 
6TZ Bunbury 2K 

970 5DN Adelaide 2K 
980 6KG Kalgoorlie 2K 
990 2GZ Orange 2K 

1000 3HA Hamilton 2K 
4RO Rockhampton 2K 
6PM Perth 2K 

1010 4CA Cairns 2K 
4IP Ipswich 2K 
6GE Geraldton 2K 
7 EX Launcesiton 2K 

1020 2KY Sydney 5K 
1030 3DB Melbourne 5K 
1040 2UH Muswellbrook dn IK 

5PI Crystal Brook 2K 
1050 2CA Canberra 2K 
1060 4SB Kingaroy 2K 
1070 2RG Griffith 2K1 

6WB Katanning 2K 
1080 2MO Gunnedah 2K1 

4MI Mount Isa n 200 
6IX Perth 2K 
7HT Hdbart 2K 

1090 3LK Lubeck 2K 
1100 4LG Longreach 2K 

6MD Merredin 2K 
7LA Launceston 2K 

1110 2UW Sydney 5K1 
1120 4BC Brisbane 2K 
1130 2AD Armidale d 2K 

3CS Colac d 2K 
6CI Collie 2K 

1140 2HD Newcastle 2K 
1150 2WG Wagga 2K 
1160 4MB Maryborough 2K 

5PA Penola dn 10K 
1170 2CH Sydney 5K 
1180 3KZ Melbourne 5K 
1190 2NZ Inverell 2K 
1200 4GG Gold Coast d 2K 

5KA Adelaide 2K 
1210 2GF Grafton4 2K 

3YB Warmambool 2K 
6KY Perth 2K 

1220 4AK Oakey 2K 
5EP Port Lincoln3 d 2K 

1230 2NC Newcastle n 10K 
1240 3TR Sale4 2K 

8DN Darwin 2K 
1250 2DU Dubbo 2K 

9PA Port Moresby n 2K 
1260 3SR Shepparton 2K 
1270 2SM Sydney 5K 
1280 3AW Melbourne 5K 
1290 2TM Tamworth 2K 
1300 4BK Brisbane 2K 
1310 5AD Adelaide 2K 
1320 3BA Ballarat 2K 

4NA Nambour d 2K 
1330 3SH Swan Hill 2K 

4BU Bundaberg 2K 

iat January, 1970 

Frequency Call Location Power 
KHi Watts 

1340 2LF Young 2K 
1350 3GL Geelong 2K 

4GY Gympie 2K 
1360 2NX Bolwarra 2K 
1370 2LT Lithgow 500 

4LM Mount Isa 2K 
5SE Mount Gambier5 500 

1380 2GN Goulbum 2K 
4MK Mackay 2K 

1390 4BH Brisbane d 2K 
1400 2PK Parkes 2K 
1410 2KO Newcastle 2K 
1420 3XY Melbourne 5K 
1430 2WL Wollongong 2K 
1440 2MW Murwillumbah 2K 

3CV Maryborough 2K 
1450 2MG Mudgee d 2K 

5AU Port Augusta d 2K 
1460 2NM Muswellbrook 2K1 

5MU Murray Bridge 2K1 
1470 3MA Mildura 2K 
1480 2BE Bega 2K1 

4ZR Roma 2K1 
1490 2AY Albury 2K 
1500 2BS Bathurst d 2K 

3AK Melbourne d 5K 
1510 2NA Newcastle n 10K 
1520 2QN Deniliquin 2K 
1530 2VM Moree 2K1 

5LN Port Lincoln n 200 
8AL Alice Springs n 200 

1540 2CN Canberra n 2K 
1550 4QD Emerald n 5 OK 
1560 2RE Taree 2K 
1570 2CP Cooma n 50 

2LG Lithgow n 200 
3WL Warmambool n 200 
4GM Gympie n 200 

1580 2WN Wollongong n 2K 
5MG Mount Gambier n 200 
5WM Woomera n 50 

1590 4SO Southport n 200 
5MV Renmark n 2K 

1600 3NE Wangaratta 2K1 
All call signs commence with a number 

which indicates the state or territory in 
which the station is located, the numbers 
being allocated: 

2 N.S.W. (including A.C.T.). 
3 Victoria. 
4 Queensland. 
5 South Australia. 
6 Western Australia. 
7 Tasmania. 
8 Northern Territory. 
9 Territory of Papua and 

New Guinea. 

d Uses directional aerial, 
n National Broadcasting Service. 
1 Operates at night or during speci¬ 

fied periods on reduced (usually 
half) power. 

2 Projected station. 
8 Frequency to be changed to 

720KHz in February, 1970. 
* Directional aerial to be installed. 
* Directional aerial to be installed 

and power increased to 2KW. 
A National Broadcasting station is 

to be established in the Bourke- 
Cobar-Brewarrina area of N.S.W. The 
frequency and power are not yet deter¬ 
mined. 



SHORT-WAVE 
STATIONS 

The Australian Broadcasting Commis¬ 
sion has short-wave broadcast stations 
iScate^ -m sevefal States and in Papua/ 
Mew Guinea to provide a service to distant 
sparsely populated areas of the Common¬ 
wealth and Territories. The frequencies 
on which they transmit are varied as 
necessary to obtain optimum results. 

The short-wave service transmits pro¬ 
grams obtained as follows: VLI takes 
N.S.W. regional programs; VLG takes 
Vic. regional programs and relays Radio 
Australia; VLH relays 3AR and VLR 
relays 3LO; VLM and VLQ take Old 
regional programs; VLW takes W. Aust. 
regional programs; VLK and VLT relay 

Power 
Watts 

10K 
10K 
2K 

10K 
10K 
10K 
10K 
10K 

Ca,l Location 

VLG Melbourne 
VLH Melbourne 
VLI Sydney 
VLK Port Moresby 
VLM Brisbane 
VLQ Brisbane 
VLR Melbourne 
VLT Port Moresby 
VLW Perth (two services 

on two frequencies) 
10K and 50K 

Radio Australia 
Transmitters for the overseas service of 

Radio Australia are located at Shepparton, 
Vic. (4 x 100KW, 2 x 50KW and 1 x 
10KW), Lyndhurst, Vic. (2 x 10KW), and 
Darwin, N.T. (3 x 250KW). These 
stations are capable of operating on 
various frequencies and aerials as required 
to give best reception in the selected areas. 
In common with all international broad¬ 
casting stations, Radio Australia has no 
assigned frequencies, but is allocated 
certain frequencies for use during definite 
periods. 

TERRITORIES 
Papua/New Guinea 

In addition to its services on medium- 
wave (9RA and 9RB) and on short-wave 
(VLK and VLT), the Australian Broad¬ 
casting Commission relays the programs 
of 9RB over the following station: 

Location Power 
Watts 

Frequency Call 

5985 VH9RA Rabaul 
The Department of Information and 

Extension Services for the Territory also 
provides a number of short-wave stations, 
as follows: 

KHz 
2410 
2450 
3235 
3245 
3305 
3322.5 
3335 
3385 

Call Location 

9CG Goroka 
9CH Mount Hagen 
8AS Samarai 
8BK Kerema 
8BD Daru 
9BA Kieta 
9CD Wewak 
9BR Rabaul 

>Ik Island 

Power 
Watts 

250 
250 
250 
250 

10K 
2K 

10K 
10K 

A local service is provided by the 
Norfolk Island Administration under the 
technical direction of the Department of 
Civil Aviation. 
Frequency Call Location Power 
KHi Watts 
1570 VL2NI Kingston 50 

Lord Howe Island 
The Department of Civil Aviation pro¬ 

vides a service to inform residents of the 
arrival times of aircraft and shipping. 
Broadcasts are made one hour before the 
scheduled arrival time. 

Location 

PERFECT MATES 

V-15 TYPE II (IMPROVED) $87.50 
SUPER TRACKABILITY PHONO CARTRIDGE 

HIGHER TRACKABILITY IN THE "BACKBONE" REGION OF MUSIC 

The grand structure of orchestral 
music relies heavily upon tympanl, 
tuba, contrabass, bassoon, bass 
drum, and other low register In¬ 
struments to form the solid foun¬ 
dation upon which the harmonies 
and melodic lines are built. Un¬ 
fortunately it is exceedingly diffi¬ 
cult to track these passages when 
they are cut at high velocities. 
Even the Shure V-15 Type II. the 
world’s highest trackabillty cart¬ 
ridge, required raising the track¬ 
ing force when playing recordings 
containing this type of program 
material. We took this as a chal¬ 
lenge and have prevailed. The top 
line of the graph at right shows 
the increased bass and mid-range 
trackabillty of the IMPROVED 
V-15 Type II. Practically speak¬ 
ing. It means you can reduce 1 ’4 
gram tracking force to 1 gram, 
or 1 gram force to \ gram for 
records with high velocity bass 
register material. No increase In 
price ($87.50 net), but you will 
significantly extend record and 
stylus tip life. 
NOTE: You can attain this superior 
bass and mid-range trackabillty 
with your present V-15 Type ll by 
using the IMPROVED VN15E 
stylus at $38.00. Look for the 
word Shure in red letters on the 
stylus grip. 

* V-15 TYPE II (IMPROVED) 

( IGINAl ' V-15 TYF »E II 

<000 U00 1 000 10000 
mOUCNCY M( 

TRACKABILITY CHART (1 GRAM STYLUS FORCE) 

Frequency Call 

640 - Lord Howe Is. 

Power 
Watts 

50 

. . . the best pick-up arm in the world 
SHURE S.M.E. Precision Pick-up Arms offer all these features: • Choice 

of arms length Model 3009 (9") or Model 3012 (12") for still lower 
tracking error—of special importance with elliptical styli # Low inertia 

• High precision ball races and knife-edge bearings for minimum pivot 

friction • Linear offset chosen for lowest distortion • Automatic slow- 

descent with hydraulic control • Bias adjuster calibrated for tracking force 
• Exact overrand adjustment with alignment protractor • Precise tracking 

force from */i-5 grams applied without a gauge • Shielded output socket 
• Low capacity 4' connecting cable with quality plugs • Lightweight shell 

• Camera finish in satin-chrome^ gunblack and anodised alloy. 

Contact vour local HI-FI dealer or any of the following for more Information: 
N.S.W.: Audio Engineers, 342 Kent Street, Sydney. 
Q.’LANDi Ron Jones Pty. Ltd.. 7-9 Merton Road, Wolloongabba. Brisbane. 
VICTORIA: Audio Engineers (Vic.), 2A Hill Street. Thornbury. 44-3295. 
W.A: Athol M. Hill Pty. Ltd., 613-15 Wellington Street. Perth. 
* Recommended Resale Price. 
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Call Chwtntl 
Polarity 

A.C.T. 
Canberra ABC 

CTC 
3-V 
7-V 

New South Wole* 
Sydney ABN 2-H 

ATN 7-H 
TCN 9-H 
TEN 10-H 

Bega-Cooma ABSN 8-V 
Broken Hill ABLN 2-V 

BKN 7-V 
Cent. Tablelands ABCN 1-V 

CBN 8-V 

Cent W. Slopes ABQN 5-V 
CWN 6-V 

Grafton-Kempsey. ABDN , 2-H 
NRN 11-H 

Illawarra WIN 4-H 
ABWN 5A-H 

Manning River ABTN 1-V 
ECN 8-V 

Mungindi AB—1 _a 

Murrumbidgee ABGN 7-H 
MTN 9-H 

Ne wcastle-Hu nter NBN 3-H 
ABHN * 5-H 

Richmond-Tweed ABRN 6-H 

S.W. Slopes and 
RTN 8-H 

E. Riverina ABMN 0-H 
RVN 2-H 

Upper Namoi ABUN 7-H 
NEN 9-H 

Victoria 
Melbourne ATV 0-H 

ABV 2-H 
HSV 7-H 
GTV 9-H 

Ballarat ABRV 3-H 
BTV 6-H 

Bendigo ABEV 1-V 
BCV 8-V 

Goulburn Valley AJBGV 3-V 
GMV 6-V 

Latrobe Valley ABLV 4-H 
GLV 10-H 

Mildura ABMV 4-H 
STV 8-H 

Murray Valley ABSV 2-V 
Upper Murray ABAV 1-H 

AMV 4-H 

Queensland 
Brisbane 

Alpha 
Augathella 
Barcaldine 
Blackall 
Cairns 

Charleville 
Clermont 
Cloncurry 
Connamulla 
Darling Downs 

Dirranbandi 
Emerald 

Goondiwindi 
Hughenden 
Julia Creek 
Longreach 
Mackay 

TVO 
ABQ 
BTO 
QTQ 
AB— 
AB—1 
AB—1 
AB—1 
ABN Q3 
FNQ8 

AB—1 
AB—1 
AB—* 
AB—1 
ABDQ 
DDQ 
AB—1 
AB—1 

AB—1 
AB—1 
AB—1 
AB—1 
ABMQ 
MVQ 

0-H 
2-H 
7-H 
9-H 

9-H 
10-H 

4-H 
6-H 

no 

Ar*» *•" Ch*Pol«rl«Y 

Mary Kathleen AB—1 -■ 
Miles AB—1 -« 

Mitchell AB—1 -* 
Morven AB—1 -8 
Mount Isa ABIQ1 6-H 
Richmond AB—1 -8 

Rockhampton ABRQ 3-H 
RTQ 7-H 

Roma AB—1 _• 

St. George AB—1 -8 
Southern Downs ABSQ 1-H 

SDQ 4-H 
Springsure AB—1 -8 

Townsville ABTQ 3-H 
TNQ 7-H 

Wide Bay ABWQ 6-V 
WBQ 8-V 

Winton AB—1 , a 

South Australia 

Adelaide ABS 2-H 
ADS 7-H 
NWS 9-H 
SAS 10-H 

Ceduna AB—* -* 
Central East ABRS1 3-V 

South East ABGS 1-H 
SES 8-H 

Spencer Gulf N. ABNS 1-V 
GTS 4-V 

Woomera AB—1 -3 

For notes, see after 

j
 Auttralio 

Perth ABW 2-H 
TVW 7-H 
STW 9-H 

Bunbury BTW 3-H 
ABSW 5-H 

Camamah AB—1 _* 
Carnarvon ✓ AB—1 -8 
Cent. Agricultural ABCW 4H 
Dampier AB—1 -1 

Esperance AB—1 -? 

Geraldton ABGW 6-H 
Kalgoorlie ABKW 6-H 
Mingenew AB—1 -8 
Moora AB—1 -8 

Norseman AB—1 _9 

Port Hedland AB—1 -f 

S. Agricultural ABAW 2-V 
GSW 9-V 

S. Cross-Bullfinch AB—1 _» 

Three Springs AB—1 .9 

Tasmania 
Hobart ABT 2-H 

TVT 6-H 
King Island AB—1 -8 

N.E. Tasmania ABNT 3-H 
TNT 9-H 

Northern Territory 
Darwin ABD1 6-H 
Alice Springs 

‘Translator Stations.” 

AB—1 

TRANSLATOR STATIONS 
Ar«a Parent Charm*! / 

Station Polarity 

New South Woles 
Armidale 

Batemans Bay- 
Moruya 

Bega 
Bonalbo 

NEN-9 
ABUN-7 

ABWN-5A1 
WIN-4 
WIN-41 
ABRN-6 
RTN-8 

1-H 
4- H 

9-H 
11-H 

6-V 
3-V 
5- V 

Bourke- 
Brewarrina 

Cobar 

Cooma 

Glen Innes 

Goulburn 

Kandos-Rylstorie 

Kyogle 

Lithgow 

Mudgee 

Murwillumbah 
Nyngan 
Snowy Mountains 

(Khancoban) 
Upper Hunter 
Walcha 

ABQN-51 4-H 
ABQN-51 2-V 
CWN-61 10-V 
ABSN-81 0-M 
CTC-7 10rV 
ABUN-7 0-H 
NEN-9 3-H 
ABC-3 0-V 
CTC-7 10-V 
ABCN-1 0-V 
CBN-8 10-V 
ABRN-6 3-V 
RTN-8 5-V 
ABCN-1 5-V 
CBN-8 6-V 

(Mod — 
CWN-6 

1MHz) 
9-V 

ABQN-5 11-V 
RTN-8 5-H 
ABQN-51 3-V 

AMV-4 10-H 
NBN-31 10-H 
NEN-9 1-H 
ABUN-7 5-H 

Victoria 
Alexandra ABGV-3 5-H 

Eildon (via 
GMV-6 10-H 

Alexandra) ABGV-3 1-H 
GMV-6 3-H 

Myrtleford ABGV-31 2-H 
AMV-41 9-H 

Nhill BTV-61 7-V 
ABRV-31 9-V 

Orbost ABLV-4 2-V 
Portland ABRV-3 4-H 

BTV-6 11-H 
Swan Hill 
Wamambool- 

BCV-8 11-V 

Port Fairy ABRV-3 2-V 
BTV-6 9-V 

Queensland 
Blackwater RTQ-7 10-H 
Bowen TNQ-71 1-H 

ABTQ-31 5-H 
Cardstone Village TNQ-74 5-V 
Cracow RTQ-7 5-H 
Gympie WBQ-81 1-V 

ABWQ-6 4-V 
Monto ABWQ-6 1-V 

WBQ-81 5-V 
North Townsville TNQ-7 9-H 

ABTQ-3 10-H 
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Art# Parent Channel/ 
Station Polarity 

South Australia 
Bordertown ABS-21 2-V 
Cowell ABNS-11 6-V 

Keith 
Port Lincoln 

GTS-41 8-V 
ABS-21 4-V 

(via Cowell) ABNS-11 3-H 
GTS-41 —Hfl 

Western Australia 
Kambalda ABKW-61 5-V 

Tosmonio 
Gowrie Park TNT-9 1-H 

ABNT-3 11-H 
Maydena TVT-6 8-H 
Queenstown-Zeehan ABT-2 4-H 

Rosebery-Renison 
Bell (via 

TVT-6 8-H 

Queenstown) ABT-2 1-H 

St. Marys-Fingal 

TVT-6 10-H 

Valley ABNT-3 1-V 

Savage River-Luina 
TNT-9 11-V 

(via Waratah) ABNT-31 4-H 

Smithton (via 
TNT-9 7-H 

Stanley) ABNT-31 8-V 
TNT-91 11-V 

South Launceston ABNT-3 1-H 
TNT-9 11-H 

Stanley ABNT-3 1-V 

Strahan (via 
TNT-9 6-V 

Queenstown) TVT-61 3-H 
ABT-2 10-H 

Swansea-Bicheno TVT-6 8- 
H-Swansea 
V-Bicheno 

Taroona TVT-6 8-H 
Waratah ABNT-31 2-H 

TNT-9 10-H 

All stations with a call sign commencing 
with AB belong to the National Television 
Service provided by the Australian Broad¬ 
casting Commission. All others are 
privately owned commercial television 
stations operated under licences granted 
by the Postmaster-General. 

The polarity of the aerial is indicated 
by the initial letters: 

H—-Horizontal. 

V—Vertical. 

M—Mixed horizontal and vertical (for 
the projected national translator station 
at Cooma to enable viewers to obtain 
best reception in the most economical 
manner). 

1 Projected station. 

a Not yet determined. 

8 Temporary station. The new installa¬ 
tion at Bellenden Ker should be 
ready for use by the end of 1971. 

4 Temporary station. Its operation will 
be reviewed after the Cairns full- 
power station opens. 

Frequencies 
Channal 

0 

1 

2 

3 

4 

5 

Fluency 

45-52 
56-63 
63-70 
85-92 

94-101 
101-108 

Channel 

5A 
6 
7 
8 
9 

10 

Frequancy 
MHs 

137-144 
174-181 
181-188 
188-195 
195-202 
208-215 

SOLDER 
SUCKER 

A new device introduced by Oryx, 
this de-soldering tool makes it easy 
to remove excess solder from circuit 
boards, from plated-through holes, 
and from terminals, etc. Consisting 
of a miniature Oryx iron to melt the 
solder, and an attached suction bulb 
and a reservoir for the removed 
solder, the unit is small and light 
enough to be used easily with one 
hand. It has its own built-in stand, 
so it can simply be put down on the 
bench between operations. 
Operating on very low voltage for 
greatest safety, it requires only 18 
watts at 6, 12 or 24 volts AC or DC, 
or 25 watts at 12 or 24 volts AC or 
DC. Highly efficient and precision- 
made throughout, the unit is 
extremely effective for use on the 

production line, by servicemen, by 
test technicians, and In prototype 
and breadboarding activities, The 
solder reservoir is stainless steel, 
easily cleaned; the suction tip is 
heavily chrome plated so that solder 
will not adhere. The unit Model 
SS-18-6V is furnished complete 
with an Oryx 18 watt, 6 volt 
miniature soldering iron, ready for 
operation from a suitable 6 volt 
transformer or other 6 volt source. 
For higher temperature operation, 
the 6 volt iron may be removed, and 
any of the following Oryx models 
used in its place — Model 12-6, 
12 or 24 volt AC or DC, or an 
Oryx 25 watt, 12 or 24 volt AC or 
DC, both used in conjunction with 
an Oryx de-soldering adaptor. 

For further particulars please contact your nearest distributor: 

47 YORK STREET SYDNEY 2 0233 

MANUFACTURERS SPECIAL PRODUCTS PTY LTD 

ADELAIDE 
51 0111 

BRISBANE 
31 0341 

HOBART 
34 3836 

LAUNCESTON 
2 1804 

MELBOURNE 
67 9161 

PERTH 
28 3425 

SYDNEY 
533 1277 & 29 7031 

11 215-222 

TRANSFORMERS FOR-©-PROJECTS 
Specialists in the small-batch production of high-quality Trans¬ 

formers for industrial and entertainment equipment. Transformers 
can be produced for any project published, or to your own special 
requirements. 

Facilities available for vacuum impregnation in a wide variety 
of materials or complete encapsulation in Epoxy or Polyester resins. 

Trade and retail enquiries handled throughout Australia, New 
Zealand and the Pacific Islands. 

TRANSFORMER WINDERS LIMITED 
37 CRUMMER ROAD, AUCKLAND, NEW ZEALAND. 
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He’s got his 
General Accessories 

Catalogue... 

have you? 

AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 
116 Clarence Street, Sydney. 
81-97 Flinders Street, Adelaide. 
50-54 Lt. Edward Street, Brisbane. 

443 Concord Rd., Rhodes, N.S.W. 
153 Sturt Street, South Melbourne. 
Cnr. Ingham Rd. & Echlin St., Townsville. 
Homecrafts, Tas P/Ltd. 199 Collins St., Hobart. 
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TELEVISION STATIONS 
Location Oil 

Wellington 
Mt. Kaukau WNTV 

Repeater Stations 
Dawson Falls WNTV 
Mangatarata WNTV 
Mt. Egmont WNTV 
Mt. Erin WNTV 
Opunake WNTV 
Otahoua WNTV 
Pukeiti WNTV 
Takaka Hill WNTV 
Titrangi WNTV 
Tautara WNTV 
Whakapunake WNTV 
Wharite WNTV 

Channel Location Call Channel 

Auckland 
Location Call Channel 

Dunedin 
1 

9 
2 
6 
6 
5 
7 
7 
4 
5 
4 
1 
4 

Waiatarua AKTV 
Repeater Stations 

Hikurangi AKTV 
Horokaka AKTV 
Manawahe AKTV 
Maungataniwha AKTV 
Te Aroha AKTV 

Christchurch 
Sugar Loaf CHTV 

Repeater Station 
Mt. Studholme CHTV 

2 

3 
5 
6 
6 
1 

Highcliff. DNTV 
Repeater Stations 

Hedgehope DNTV 
Kunwao DNTV 

Frequencies 
Channel Frequency 

MHz 
Channel Frequency 

1 44-51 6 188-195 
2 54-61 7 195-202 

3 3 61-68 8 202-209 
4 174-181 9 209-216 

4 5 181-188 

2 

l 
5 

MEDIUM-WAVE B'CAST STATIONS 
Frequency Call 

KHt 
Location Power 

Watts 
Frequency Call Location Power 

Watts 

570 2YA Wellington 100K 
630 2YZ Napier 20K 
640 4YW Alexandria 2K 
660 2YC Wellington 60K 
690 3YA Christchurch 20K 

720 4YZ Invercargill 20K 
750 3ZA Greymouth c 2K 
760 1YA Auckland 20K 
780 4YA Dunedin 20K 
800 2YB Wellington 20K 

820 4ZA Invercargill c 10K 
830 1YX Whangarei 2K 
840 2ZD Masterton c 2K 
860 1YZ Rotorua 10K 
880 1YC Auckland 10K 
900 4YC Dunedin 10K 

920 3YZ Greymouth 10K 
940 2ZA Palmerston North c 2K 
960 3YC Christchurch 10K 
970 1ZN Whangarei c 2K 
980 2ZB Wellington c 20K 

1000 1ZD Tauranga c 10K 

1040 4ZB Dunedin c 10K 
1060 2ZG Gisborne c 2K 
1070 1ZB Auckland c 10K 
1100 3ZB Christchurch c 10K 
1130 2ZM Wellington c 2K 
1140 1YW Hamilton 2K 

1160 3ZC Timaru c 2K 
1180 2YW Gisborne 2K 
1200 2ZW Wanganui c 2K 
1220 1ZE Kaikohe c 2K 
1250 1ZM Auckland c 2K 

1280 2ZC Napier c 2K 
1310 1ZH Hamilton c 2K 
1340 2ZN Nelson c 2K 
1350 1ZC Rotorua c 2K 
1370 2ZP New Plymouth c 2K 

1390 1ZT Turangi c 100 
1400 3ZM Christchurch c 2K 
1420 1ZO Tokoroa c 2K 
1430 4XD Dunedin 250 
1440 1ZK Kaitaia c 2K 

1460 3YW Westport 2K 
1480 — Radio Hauraki* c 2K 
1500 1ZA Taupo c 2K 
1.520 1ZU Taumarunui c IK 
1540 2ZE Blenheim c IK 
1560 2ZH Hawera c IK 

c Commercial advertising stations, 
* Radio Hauraki operates on board M.V. 

Tiri, moored in Colville Channel in 
international waters off the coast of 
Auckland. 
All stations, except 4XD and Radio 
Hauraki, are operated by the New Zea¬ 
land Broadcasting Corporation. 

S-W SERVICE 
Radio New Zealand is a short-wave 

division of the New Zealand Broadcasting 
Corporation and operates two 7iKW 
transmitters located at Titahi Bay, Wel¬ 
lington. 

During the day the programs are relayed 
from the Home Service — the National 
program on week days and part of 2ZB 
program on Sunday. Transmissions are on 
the air from 1700 to 0545GMT beamed 
to the Pacific Islands, and from 2000GMT 
with a service to Australia. Radio New 
Zealand has its own special program for 
the Pacific 0600-0845GMT and to Aus¬ 
tralia 0900-1145GMT. The monthly DX 
program, “Arthur Cushen’s DX World,” 
is broadcast on the first Wednesday of 
each month at 0645 and 1030GMT and 
repeated the following Saturday at 
2315GMT, 

The present schedule is: 
GMT Cell 

To Pacific Islands 
KHz 

1700-1945 ZL23 9755 
ZL3 11780 

2000-2400 ZL21 15110 
0015-0545 ZL4 15280 
0600-0845 ZL2 9540 

ZL3 
To Australia 

11780 

2000-0545 ZL5 17770 
0900-1145 ZL18 9520 

ZL19 11830 
To Antarctica (Sundays only) 

0815-0845 ZL18 9520 

iiiiiiiiiiimiimiiiiiiiimiriiiiiiiiiiiimiiiiiiiiiitiiiHiiiiiiiimiiiiiiiimiJiiimimiii 

Overseas Stations List 
“Electronics Australia” does not publish, 

aor do we have available lists of overseas 
stations, frequencies, broadcast times, etc. 
Phe only information of this type is 
compiled by our DX correspondent, Mr 
Art Cushen, and published monthly in the 
“Listening Around the World” pages. 

For general information on short-wave 
and other stations, reference can be made 
to the “World Radio Handbook,” avail¬ 
able through most large technical book 
sellers. 

luiiiumiiimmtiiuumuiiuiiiiimiiiiuiimimiiiuiiiuiimiuiiiiuuumiuiiiiu 

For Reliable Conn 

RESIN CORE SOLDERS 
O. T. LEMPRIERE & CO. LIMITED 
Head Office: 27-41 Bowden St., Alexandria. N.S.W.. and 

at Melbourne—Brisbane—Adelaide—Perth—Newcastle. 
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Danish. Hi-Fi F3! y. 
Lvtd; 

941 BURKE ROAD, CAMBERWELL 3124, PHONE 82 4839 

TAPE DECKS PAR EXCELLENCE 

BEOCORD 1500 DELUXE 
An excellent quality tape deck with semi-pro¬ 
fessional specification which will record 2-track 
and playback 2 and 4-track, Speeds: l7/8", 
3 3/4" and 7 1/2". Wow and Flutter: less than 
0,07%rms at 71/2\0.11%at 33/4", 0.18% 
at 17/8", Inputs: low impedance; 47 K ohm - 
3 mV/1000 Hz; high impedance: 100 K ohm- 
100 mV/1000 Hz. Mlc: 47 K ohm - 1.6 mV/ 
1000 Hz. Outputs: line: 0.6V±4db-10K 
ohm (adjustable); radio 0,y6V t 4 db - 22 Kohm. 
Professional slack absorber arms are fitted to 
prevent jerky starts. Automatic stop functions at 
endof tape and also incase tape breaks. Finish: 
matt black with chrome plated controls. Fre¬ 
quency response: 71/2": 30 - 20,000 Hz, 
33/4": 30-16,000 Hz, l7/8": 50-8,000 
Hz. 

BEOCORD 1800 
Similar to the above but with mixing facilities 
and better frequency response. Inputs: mic. bal¬ 
anced; 35 mV/10 0 0 Hz. Radio and record 
player: low impedance: 47 Kohm - 2.5 mV/ 
1000 Hz; high impedance: 100 K ohm - 50 mV 
-1000 Hz; line: 47 Kohm-250 mV/1000 Hz. 
Outputs: radio 1,25 V - 25 K ohm, line: 1.25 
V-75Kohm, headphones. Frequency response: 
71/2" 20-20,000 Hz Ct2 dB 30-18,000), 
33/4" 20-15,000 ff 2 dB 30-13,000 Hz), 
17/8" 30-7,500 Hz Ct 2 dB 40-6,000 Hz). 
Mechanical specifications are as for 1500 de¬ 
luxe model. 

POWER AMPLIFIERS 
A range of power amplifiers by Dynaco is avail¬ 
able in either kit form or assembled. These are 
top quality products and will satisfy the most 
fastidious audiophile. 

DYNACO STEREO 35 
An outstanding example of quality and perform¬ 
ance in the low to medium power output class. 
2x17.5 watts rms designed for smooth response, 
low distortion and stability. Frequency response: 
+ 0, - 1dB 8 Hz - 34 kHz'. Harmonic distortion: 
(at 17.1 watt output) less than 1% 23 Hz-18kHz. 

DYNACO STEREO 70 
A conservatively rated dual 35 watts rms amplifier 
with unsurpassed listening qualities. Frequency 
response is + 0.5dB from 10 Hz to 40 kHz. At 
power outputs up to 10 watts distortion is un- 
measurably low and at 1000 Hz it can be driven 
to 43 watts (each channel 0 before it becomes 
appreciable. Hum level is 90 dB below 10 watts. 
IM distortion less than l%at 35 watts per channel. 
Can be switched to mono amplifier providing a 
superb 85 watts (according to Hirsch-Houck lab.) 

DYNACO STEREO 120 
A splendid, top performing solid state unit, fur¬ 
nishing high, very clean power at all output im¬ 
pedance ratings; its distortion for the most part 
is literally unmeasurable. The 2x60 watts rms 
delivered are probably the best you have ever 
heard and no matter what speaker system you are 
using the Dynaco 120 will drive it. With its 
extremely high stability it is one of the very best 

Hi-Fi amplifiers on the market, truly another 
'amplifier great'; itmust be heardto be believed. 

DYNACO STEREO 80 
Not available yet, but coming soon will be this 
superb addition to the Dynaco range; compact but 
handsome enough to display, this fully solid state 
unit will deliver 2 x 40 watts continuous (at 8 
ohms) with less than 0.5% HD from 20-20,000 
Hz. The new patented Dynaco automatic protect¬ 
ion circuit is fitted, a device which will prevent 
damage to your amplifier when accidently shorten¬ 
ing the speaker outputs. We cannot describe the 
sound produced by this amplifier, its smoothness 
and clarity, its crispness and lack of colouration, 
we want you to be the judge-but we are confident 
you will like it just as much as we do. 

SPEAKERS 
The speaker systems listed below have been sel¬ 
ected for their excellence in sound, they vary in 
size from bookshelf to floor units and also in out¬ 
put and price. Common to all, however, is the 
high quality; a listening test will prove that to 
you. 

Peerless 2-20 kits Beovox 2400 systems 
2- 40 kits Beovox 3000 systems 
4-50 kits Beovox 4000 systems 
3- 25 kits Beovox 5000 systems 

Dynaco A-25 systems 

For an extensive range of high grade stereo equip¬ 
ment for records or tape enquire from Danish Hi-Fi, 

The World s Most Versatile Circuit Building System! 

INSTRUCTIONS 

Remove paper backing and place 
adhesive side downwards in the 
selected position. Press down Firmly. 
When used with plain board drill 
from the 'Cir-Kit' side. Pass through 
component lead, bend over and cut 
to length. Solder in usual way. 

When used with 'punched' board 
lay strip between rows of holes, 
pass component leads through holes 
adjacent to strip, bend the leads 
over the strip, cut to length and 
solder in the usual way. Alternatively 
lay strip over the holes and using a 
drawing pin or scriber prick a hole 
in the 'Cir-Kit' in the required 
position. 

‘Cir-Kit’ strip can be bent or curved 
to whatever form you require and 
used on either or both sides of the 
board. When joining two pieces of 
’Cir-Kit’ bend over the end of the 
overlapping strip so that a metal to 
metal contact is made and-eoldcr in 
the usual way. 

Mad* In th* UK. 

SIZES: 1/8" and 1/16" WIDTHS 

LENGTH: 100ft. roll, 5ft. CARD 

IDEAL FOR PROTOTYPE AND 

PRODUCTION CONSTRUCTION 

USEFUL FOR WIRING REPAIRS 

☆ NO DRILLING # FAST # NO MESS 

Available from all Leading Radio 
Houses 

Marketed by— 

ZEPHYR PRODUCTS PTY. LTD. 
70 BATESFORD RD., CHADSTONE.VIC.. 3148 

Telephone 56-7231 

MANUFACTURERS OF RADIO 
AND ELECTRICAL EQUIPMENT 

AND COMPONENTS 
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TRADE REVIEWS 
AND RELEASES 

V-—----y 

Stanton cartridges perform wetl 

Stanton Magnetics, Incorporated is an American manu¬ 
facturer of high quality magnetic cartridges, which are 
relatively new to the Australian market. Leroya Industries 
Pty. Ltd., the Australian distributors, recently submitted for 

review three cartridges in the Stanton line. 

Two of the cartridges submitted were 
from the Stanton 500 range, the 500A 
and 500E. The 500 range have the follow¬ 
ing specifications: 
Frequency response 

.20Hz to lOKHz ±ldB 

.. lOKHz to 20KHz ±2dB 
Channel separation . 35dB 
Load . 47Kohms 
Cable capacitance . 275pF 
Cartridge weight . 5 grams 
Tracking weight (500A and 500E) 
.2-5 grams 

Tracking weight (500AA) _ £-3 grams 
The specifications are notable in that 

few cartridge manufacturers have the con¬ 
fidence to quote decibel limits on the fre¬ 
quency response. The fact that Stanton 
does so indicates that quality control is 
of a high standard—it would have to be. 

The 500A has a spherical stylus with a 
radius of 0.7 mil. The 500E has an 
elliptical stylus with radii of 0.2 and 
0.9 mil. The 5Q0AA has a spherical stylus 
of radius 0.5 mil. 

In each case the stylus assembly, com¬ 
plete with guard and suspension tube, can 
be withdrawn with the fingers, so that 
stylus replacement is a simple matter. The 
body of the cartridge has a gold metal 
flake finish. The mounting bracket is 
suited to headshells having mounting 
centres of 7/16 to iin. 

Mounting hardware and instructions are 
provided with each cartridge. 

The Stanton 500 cartridges are 
identical in appearance and have 
interchangeable stylus assemblies. 

The tracking range of the two “500’* 
series cartridges submitted for review was 
2-5 grams, which is towards the high side 
for really high quality equipment. How¬ 
ever, according to the literature accom¬ 
panying the cartridges, they are used ex¬ 
tensively in American broadcasting studios 
where operating conditions would be far 
more exacting than in the normal 
listener’s home. 

To gain some initial impressions, we set 
the cartridges up in a high quality arm 
and teamed them with a high power 
amplifier and wide range speakers. We 
found that both cartridges tracked all our 
normal “listening test” records quite satis- 

Below is the Stanton 681EE cart¬ 
ridge with its longhair brush and 
above is shown the cartridge in its 

presentation case. 

factorily at 2 grams. They tracked the 
plus 16dB drum lest track of the W&G 
25/2434 test record with only slight em¬ 
barrassment. Increasing the weight to 2i 
grams allowed the cartridges to track this 
band correctly. For all normal records, 
the cartridges could doubtless be used at 
2 grams and we used 2 grams for all 
subsequent tests. 

Frequency response and channel separ¬ 
ation were checked using the CBS STR- 
100 test record and a Hewlett Packard 
distortion analyser. With the cartridges 
loaded with 47K and connecting cable 
capacitance of 280pF, the frequency re¬ 
sponse checked out at plus or minus 
2idB from 20Hz to 20KHz, which, while 
it dpes not quite meet the specification, 
is still very good. It was remarkable how 
similar the frequency response curves 
were for the two separate cartridges. 
Channel balance was within IdB over 
the whole range and channel separation 
was an exact 36dB in each direction at 
lKHz for the 500E. Separation for the 
500A was 33dB in one direction and 
37dB in the other. Waveform on both 
cartridges was good, with some slight 
irregularites in the region from 6 to 

12KHz. In this the respect, the 500E was 
the better of the two. Square wave re¬ 
sponse was good, with very slight, well 
damped ringing. Sensitivity at lKHz was 
5mV at 5cm/sec. 

On music signals both cartridges per¬ 
formed very well. Transient response was 
excellent and the definition on complex 
organ and orchestral passages was par¬ 
ticularly good. 

All in all, the Stanton 500 range per¬ 
forms well and substantially to specifica¬ 
tion. At the prices asked, they are very 
competitive with comparably priced units. 
Price of the 500A is $25 while that of 
the 500E is $35. 

The 681 EE was the other Stanton car¬ 
tridge submitted for review. The 681 range 
is intended to be competitive with other 
manufacturer’s top priced units and in¬ 
deed, it is. Each cartridge is packaged 
with details of its actual performance 
under specified conditions, a knurled 
screw-driver, a small metal case (for spare 
styli) and mounting hardware. 

A unique feature of this cartridge is 
its “longhair” brush which travels in front 
of the stylus and prevents it from becom¬ 
ing clogged with lint and dust. The brush 
also acts to a certain degree as an anti¬ 
skating device so that, with arms incor¬ 
porating anti-skating bias the compensa¬ 
tion must be reduced slightly to achieve 
the best reproduction with the cartridge. 
The brush exerts a force of 1 gram on 
the record and this must be subtracted 
from the tracking force applied by the 
arm’s counterweight and/or spring system. 
Normal tracking range is from I to 11 
grams. 

The calibration data supplied with our 
particular 681 EE showed that it had a 
frequency response flat within plus or 
minus idB from 10Hz to lOKHz; flat 
within li dB from 10Hz to 15KHz and 
within plus or minus 2dB from 15KHz 
to 20KHz. We achieved the following test 
results which closely approximated the 
above: flat within plus or minus idB 
from 20Hz to 6KHz: flat within plus or 
minus HdB to 18KHz and withm plus 
or minus 2dB from 20Hz to 20KHz. No 
further comment is needed here. 

All tests were carried out with an 
effective tracking weight of H grams at 
which the cartridge tracked the plus 16dB 
track of the W&G 25/2434 test record 
with very slight distortion. All normal 
records could be tracked at 1 gram. 
Square wave response was excellent, wave¬ 
form was good over the entire range. 
Sensitivity was as specified—p.7mV/cm/ 
sec. Channel separation was slightly lower 
than the specified 35dB at lKHz but this 
is difficult to measure due to the very 
low signal levels involved. 

As could be expected the cartridge gave 
an excellent performance on music. Tran¬ 
sient response and clarity were the out¬ 
standing characteristics. 

Retail price of the 681EE is $60 and it 
is available, along with cartridges from 
the 500 range, from most hi-fi equipment 
retailers. (L.D.S.). 

iiiiiiiiiiiiiiiitiiimiiiiimiitiiimiiiiiimin 

RF LOAD RESISTORS 
Warburton Franki has available the 

Termaliner RF load resistors manu¬ 
factured by Bird Electronics Corp., 
U.S.A. These dry-air-cooled line termina¬ 
tions are designed for use in any 
position with 50-ohm systems during 
design, maintenance and adjustment 
phases, as well as for absorption 
RF power measurement in conjunction 
with insertion wattmeters. The medium- 
power series includes two 10W units with 
integral male or female N connectors, and 
basic 25W, 100W and 150W units wiith a 
choice of 17 coaxial conneotors each. The 
150W and 100W dry loads weigh 61b and 
31b respectively, and both exhibit a VSWR 
of 1.1 from DC to 1GHZ, and 1.2 to 
2.5GHz. The 25W termination extends to 
3.5GHz with a maximum VSWR of 1.25, 
while the 10W load maintains a low 1.2 
VSWR to 4GHz. Inquiries to Warburton 
Franki Ltd., 372 Eastern Valley Way, 
Chatswood, N.S.W. 2067. 
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A SYMPHOtfY OROESTRA 
11 nil LOUNGE... 
(AND ROOM FOR YOU100.) 

YOU MAY NOT HAVE A ROOM THE SIZE OF CARNEGIE HALL BUT YOU 
CAN REPRODUCE CONCERT HALL SOUND AND CLARITY WITH PIONEER 

The PIONEER AX330 is an imported, solid 
state tuner amplifier for the quality consc¬ 
ious, thrifty Audiophile! The AX330 is.a 
high quality unit for those who don't have 
a living room the size of Carnegie Hall — 
but want Concert Hall clarity and purest 
sound reproduction. 

NOW AVAILABLE FROM YOUR DEALER. 

Contact your State Office of ASTRONICS AUSTRALASIA PTY. LTD. (Sole Australian Agents, and a member 
of the Electronic Industries Limited Group of Companies) for your nearest dealer's address. 

VIC: 161-173 Sturt St. Sth. Melb. Phone 69 0300. 
N.S.W.: 121 Crown St. E. Sydney. Phone 31 6721. 
S.A.: 81-97 Flinders St, Adelaide, Phone 23 4022. 
W.A. 28 Belmont Ave, Belmont. Phone 65 4199. 
TAS: 199 Collins St, Hobart. Phone 2 2711. 
OLD: 50-54 Lt. Edward St, Brisbane. Phone 2 0271. — FOR PURE SOUND 
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AUDIO & DESIGN PICKUP ARM 
The A Gr D M9BA transcription arm incorporates many new 
and unique features in its design, such as magnetic anti¬ 
skating compensation and complete elimination of friction 
due to pickup leads. The arm was submitted for inspection 
and possible review by G.R.D. Instruments Pty. Ltd., the 

Australian distributors. 

optimised for stylus tracking pressures of 
1 gram or so. 

The counterweight can be moved back 
and forth and swivelled to obtain balance 
of arm in vertical and horizontal planes. 
Stylus tracking weight can be applied very 
accurately by moving the counterweight 
with a knurled screwhead — one turn 
corresponds to a tracking weight of i 
gram. 

The carrying arm is available separately 
so that enthusiasts can have several cart¬ 
ridges set up and balanced with the 
counterweight so that changeover is merely 
a matter of swapping arms. If they were 
of differing design the stylus overhang 
would also have to be adjusted. 

The arm base is fitted with the usual 
pickup leads which are terminated with 
phono plugs. 'Diese leads have very low 
capacitance which is a good feature, since 
high lead capacitance can cause a reson¬ 
ance in the audible range with high in¬ 
ductance magnetic cartridge. Unfortunate¬ 
ly, time did not permit us to set up the arm 
with a turntable to make a complete 
evaluation of performance. However, we 
can vouch for the very low pivot friction 
and the helpful assembly instructions. Per¬ 
haps a better mounting template would 
simplify setting up even further. We did 
foresee a problem with the hydraulically 

The arm consists of a lightweight alloy 
tube with a non-removable headshell and 
fitted with a counter-weight for balancing 
and applying the stylus tracking weight. 
To- achieve the lowest possible bearing 
friction, the arm is suspended on a single 
pivot The hearing cup in the arm hub 
consists of a tiny ball-race which rests on 
a cone-tipped pillar fixed to the pedestal. 
Around this needle is a circular bath 
which holds silicone fluid to damp the 
motion of the arm. 

Pickup leads do not add to the bearing 
friction of the arm. Instead, there are four 
mercury baths in the pedestal into which 
dip four pins carried in the arm hub. 
The liquid contacts replace the conven¬ 
tional pickup leads which must inevitably 
add to the pivot friction. The mercury 
contacts also allow easy removal of the 
arm from the pedestal to facilitate 
cartridge mounting or replacement. 

The arm pedestal is mounted on a 
horizontal slide, in much the same way 
as a lathe tool-post, so that it can be 
moved back and forth and clamped for 
exact stylus overhang adjustment. The arm 
is also adjustable for height but there may 
be a problem if the arm is to be used 
with particularly shallow turntables. 

The arm incorporates anti-skating com¬ 
pensation but, instead of using the usual 
hanging weights or spring arrangement, 
the anti-skating force is obtained by the 
attraction between the pins in the arm 
hub and a magnet in the pedestal. Be¬ 
cause of this, the anti-skating is non- 
adjustable but we presume that it has been 
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JUMBO-SIZE NUMERALS 
The Rodan GR-411 indicator tube is made by 

Okaya Electric Industries of Japan and is available 
in Australia through Plessey Difcon Pty. Ltd. It has 
numerals from zero to nine with an effective height of 
5 inches. 

The tube is fitted with a bakelite 12-pin base. 
Minimum recommended supply voltage is 250 volts 
DC for a cathode current of 25mA, maximum. With 
a 250 volt supply a 5Kohm series resistor is used; 
with 300 volts, 7K. Life expectancy of the tube is 
typically 500,000 hours which is long compared with 
normal indicator tubes. The numerical display is very 
bright, sharp and eye catching. It would be ideal 
for use on switch boards, large digital clocks or on 
the score board at indoor sporting events. 

Information regarding price and performance of 
this and other tubes in the Rodan range can be ob¬ 
tained by application on Company letterhead to the 
Professional Components Division, Plessey Ducon Pty. 
Ltd., P.O. Box 2, Villawood, N.S.W. who currently 
have ample stocks. (L.D.S.). 

damped lowering device. This has a very 
small travel so that, in the elevated posi¬ 
tion, the cartridge would only just clear 
the record. This could be a problem with 
warped discs. 

Overall finish of the arm was good. If 
enthusiasts wish to use a low mass arm 
with the lowest pivot friction to obtain 
the highest performance their cartridges 
are capable of, then this arm certainly 
deserves consideration. Retail price of the 
arm is $98 including sales tax. Informa¬ 
tion regarding accessories and availability 
should be directed to the Australian 
distributors, G.R.D. Instruments Pty. Ltd., 
6 Railway Walk, Camberwell, Victoria. 
(L.D.S.) 

TRANSISTOR SERVICE 
All Japanese and 

local sets repaired 
including . . . 

Aristone Aurora Belair 
Berlin Crown Fujiya 
General Hitachi Kenco 
Mariner Mitsubishi Nanaola 
National Nivico Sanyo 
Sony Spica Standard 
Sharp Toshiba Yashica 

We do not sell spare parts 

PETER G. BROUGHTON 
211 George Street, Sydney. 

Tel. 27-5831 (3 lines) 

ALWAYS RELY OH B.D.S. 

SPECIALS 
Matched prs., ACI27/ 

128 trans., $1.00 pair. 

200V pi diodes at 500MA, 
25c nett each. 

STD Stereo plug 3290, 

45c nett. DDPDT Rocker switch No. 
16, 45c nett. 

DPDT Slider switch 3570, 
19c nett. SP53p Stereo plug. Line 
jack. 80c nett. 

Pkts. mixed pots & conds. 

Great value. $1.00 nett. 

AC 127 TRANS. 50c each. 

OA8I DIODES . 15c each. 

The Independent Wholesaler 

RADIO DESPATCH SERVICE 
Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY. 

Corner George and Harris Streets 

Telephone 211-0816, 211-0191 

Open Saturday mornings 
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SPECIAL 

NEW YEAR OFFER 
Deluxe stereo headphones, stereo¬ 
mono switch, individual controls 
8 ohms, 25-l8,OOOcps, amazing 
value 

$12.50 including pos¬ 

tage anywhere in Australia — 

Rush these. 

$99.00 
full price 

TOP BRAND HI-FI SOLID STATE AMPLIFIER 
POWER OUTPUT:— 42 watts total music power (IHF) 

17.5 watts r.m.s. per channel into 8 ohms. 

FREQUENCY RESPONSE:—20-20,000 HZ ± Idb. 

DISTORTION:—0.9 p.c. total at 15 watts r.m.s. 

SIGNAL TO NOISE RATIO:—Phone 60db. Aux. Tuner 

75db. 

INPUT SENSITIVITY:—Phono magnetic 3mv, Phono Cer¬ 

amic 50mv. Aux. I50mv, Tape Record 250mv. 

LOW FILTER:— 80HZ Roll-off. = 

HIGH FILTER:—5.000 HZ Roll-off. = 

BASS CONTROL:—± lOdb (at 50 HZ). = 

TREBLE CONTROL:—± I2db (at 9,000 HZ). 

SPEAKER IMPEDANCE:—4, 8 and 16 ohms. 

BUILT-IN CIRCUITS:—Loudness Control, High Filter, Low £■ 

Filter, Headphone Jack. EE 

DIMENSIONS:—141/2" (W) x 4%" (D). = 

WEIGHT:—I3lbs. | 

Rush this further bulk release of Sansui Model 220 tuner amplifier 
at the amazingly low price of $154 tax paid. 

Limited quantity reserved for mail orders 

Check us last for the lowest discount prices on all tape-recorders 
and Hi-Fi sound. 

DOUGLAS TRADING P/L 
Inc. City Hi Fi — Tape Recorders (Vic.) — BJD Electronics 

191 BOURKE STREET, MELBOURNE 3000—PHONE 63-9321 
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P.M.L CONDENSER MICROPHONE 

P.M.L. Microphones and accessories are manufactured in 
Sweden and distributed in Australia by Encel Electronics 
(Stereo) Pty. Ltd. Pictured is the P.M.L. EC-71 microphone 

and companion windshield and power supply. 

The microphone it¬ 
self is very light and is 
housed in an 11/16 
inch diameter 
aluminium alloy tube. 
The preamplifier uses a 
2N3819 FET to make 
the necessary imped¬ 
ance transformation. 
The EC71 can be had 
with an output imped¬ 
ance of 50 ohms, 200 
ohms or 600 ohms 
balanced, or 50K un¬ 
balanced. Frequency re¬ 
sponse is quoted at 40 
to 18KHz within plus 
or minus 3dB. Sensi¬ 
tivity at 200 ohms is 
minus 58dB referred to 
IV/ dyne/cm/ cm. The 
directional pattern is 
cardioid. 

The companion mains power supply 
contains a transformer and rectifier net¬ 
work for the high and low voltage supplies 
and a multi-impedance microphone trans¬ 
former, the impedance being selected by 
the appropriate pin on the 5-pin DIN 
input plug. The output impedance was 
not quoted. 

Set-up in conjunction with a high- 
quality amplifier and loudspeaker system 
the EC-71 microphone performed very 
well indeed and would appear to justify 
its performance specification. The 

response was smooth and well balanced 
sensitivity was good while vibration sensi¬ 
tivity was quite low. (A full instrument 
check was not possible as we did not 
have the testing facilities.) 

Retail price including sales tax for the 
microphone plus power supply is $103. 
For further information on the P.M.L. 
range of microphones, inquiries should be 
directed to the Australian distributors, 
Encel Electronics (Stereo) Pty. Ltd., 257 
Clarence St, Sydney, N.S.W. or their 
interstate branches (L.D.S.) 

NOISE MONITOR 
The Rohde and Schwarz Aircraft-Noise 

Monitor, type MFA, permits objective 
observation of noise produced by aircraft 
in affected areas including fly-over noise. 
The results from permanent checking can 
be used to control aircraft noise. It auto¬ 
matically measures, weighs, and records 
noise levels, and (in a modified 
form) lends itself for monitoring of road 
traffic and industrial noise. The first MFA 
system was installed at the Rhein-Main 
Airport at Frankfurt in 1964 with six 
check points. This is now being increased 
to 12 check points. 

The system comprises several acoustic 
check points in the approach and depar¬ 
ture corridors and a central station in the 
airport building. The noise at the check 
points is picked up by microphones and 
converted to audio frequencies, between 
300 and 3000Hz, proportional to 
the measured loudness level. The coded 
signals are then transmitted to the central 
station via ordinary post-office lines or an 
RF link. 

At the central station the levels mea¬ 
sured at the individual check points are 
divided into five 2.5 or 5dB classes and, 
together with any departure from given 
reference values, are indicated by lamps 
on a monitoring panel. The classification of 
levels permits a differential weighing of 
the various types of aircraft and also 
enables special influences, such as weather 
conditions, to be recorded. 

Printers record the level classes, flight 
numbers and landing times. Separate 
cumulative noise counters determine the 
overall duration in seconds of 
noise exceeding the reference level. Level 
recorders show the level curve for each 
check point. 

Further information on the Rohde and 
Schwarz system by contacting Astronics 
Australasia Pty. Ltd., 161-173 Sturt Street, 
South Melbourne, Vic. 3205. 

TRADE RELEASES - in brief 
A & R TRANSFORMERS PTY. LTD., 

P.O. Box 170, Box Hill, Vic. 3128. 
Power Transformer type 6672. Suitable 
for small power supplies, etc., this trans- 
former is constructed in a manner such 
that, when mounted in a suitable enclo¬ 
sure, it conforms to the requirements laid 
down by approval authorities for extra 
low voltage transformers regarding insu¬ 
lation and construction of windings. Speci¬ 
fications: primary 240V, 50Hz; secondary 
30V tapped at 27.5, 24, 20, 17.5, 15V at 
1A; rectified secondary voltages for full 
30V secondary — bridge rectifier 36.9V 
DC 0.6A (with lOOOuF capacitor), 25.5V 
DC 0.85A (with resistive load), full wave 

centre tap rectifier (15-0-15) 17.6V DC 
1.0A (lOOOuF), 12.5V DC 1.25A (resis¬ 
tive); size — height 2iin, width 2-5/16in, 
length 3-9/16in; weight 21b approxi¬ 
mately. 

up to 
ten times 
longer life 

ft ~ 
■ >*ax H Bi» 

MAXELL Alkaline Dry Cell — this unique 
new design concept features high cap 
acity and durability that surpasses the 
performance of the world's top dry cell 
batteries. The construction of the Maxell 
Alkaline Dry Cell differs greatly from 
conventional types of carbon ZINC cells. 
However, the Maxell Alkaline cells can 
be used where you normally use a carbon 
ZINCcell. MAXELL ALKALINE CELLS 
are especially suitable where there is a 
demand for increased current, combined 
with durability and little voltage drop. 
Even near the end of the cell life the 
discharge capacity is large and stabilized. 

Metal spring 

® Outer can 
<3) Inner can 

®Cathode 

S Separator 

©Polyethylene film 
(vent hole) 

Anode zinc paste 

Potassium hydroxi 
de electrolyte 

® Anode current 
collector 

Rubber packing 

.© Bottom plate 

Exclusive new construction mini¬ 
mises leakage. Double cans are used 
and rubber sealing with the unique 
spring safety device, (see diagram) 

Interior drying is prevented by her¬ 
metic sealing, therefore long storage 
periods are possible (over two years). 
Even then Maxell Alkaline cells are 
in the same condition as when they 
left the production line. These cells 
will withstand severe temperature 
changes. Rigid tests have shown ex¬ 
tremely stabilized capacities from 
the low temperature of -4F to the 
high temperature oflSOFat which 
temperatures dry cells would fail to 
operate satisfactorily. 

Prices: 

AMI .75c 
AM2.50c 
AM3.40c 

Trade enquiries to 

TASMANEX PTY. LTD. 

376 Pittwater Road, Harbord 2096 
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NEW ALL TRANSISTOR STEREO AMPLIFIERS 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 
USING ALL SILICON TRANSISTORS 

36 WATTS-RMS 
SPECIFICATIONS: 
POWER OUTPUT: 18 watts per channel R.M.S. 

Total output 36 watts R.M.S. 
FREQUENCY RESPONSE: From 20 cycles to 20,000 

± ldb. 
HARMONIC DISTORTION: Less than 1 per cent at 

14 watts output. 
HUM AND NOISE: Aux. 70db. Mag. 50db. 
INPUT SENSITIVITY. Mag. 3mv. Aux. and tuner 

200 mv. 
SPEAKER IMPEDANCE: 8 oms. 
EQUALISED: Mag. RIAA. 
TONE CONTROLS: Bass 50 c/s ± 12db. Treble 

10 kc/s ± 12db. 
LOUDNESS CONTROL: 50 c/s lOdb. 
SCRATCH FILTER: (High filter) at 10 kc/s 9db. 
RUMBLE FILTER: (Low filter) at 50 c/s 5db. 
PROVISION FOR TAPE RECORDER. Record or 

play-back with din plug connnection. 
PROVISION FOR HEADPHONES with headphone/ 

speaker switch on front panel. 

$119.00 
MODEL C300/20 

FREIGHT EXTRA. 

DIMENSIONS: 16jin v 5iin x 11 in deep. _ 

Mounted in oiled walnut or teak veneered cabinet, 
with metal trim and matching knobs. 

THE CIRCUIT INCORPORATES regular power 
supply with transistor switching protection for 
output transistors. 26 silicon transistors plus 5 
diodes are used. 

MODEL C300/20/T 
12 WATT RMS PER CHANNEL VERSION OF ABOV 
ALSO AVAILABLE. $134.00 WITH TUNER. 

ABOVE AMPLIFIER 
WITH INBUILT A.M. 

TUNER 

$144.00 
FREIGHT 
EXTRA 

E AMPLIFIERS AS PREVIOUSLY ADVERTISED 

NEW 24 WATT R.M.S. TRANSISTOR AMPLIFIER WITH INBUILT A.M. TUNER 
SPECIFICATIONS: 
POWER OUTPUT. 12 watts per channel 24 watts R.M.S. total 

(48 watts music power). 
FREQUENCY RESPONSE. 20 Cycles to 20,000 ± ldb. 
HARMONIC DISTORTION. Less than 1% at 10 watts. 
HUM AND NOISE. Aux. 70db. Mag. 50db. 
INPUT SENSITIVITY. Mag. 3mv. Aux. 200mv. 
SPEAKER IMPEDANCE. 8 ohms. 
EQUALIZED. Mag. RIAA. 
TONE CONTROLS. Bass 50c/s ± 12db. treble lOkc. ± 12db. 
LOUDNESS CONTROL. 50c/s lOdb. 
SCRATCH FILTER. (High filter) at lOkc. 9db. 
PROVISION FOR TAPE RECORDER. Record or play back with 

standard din plug connection. 
TUNER. This unit can be supplied with either valve or transistor 

tuner with a coverage of 530 to 1,600 K.C. Calibrated dial 
available for all States. 

MODEL C200V. BASED ON THE 
PLAYMASTER 118 WITH TUNER 

Dimension 16±in x 5Hn x llin. 

CABINET IN OILED WALNUT OR TEAK WITH 
METAL TRIM. 

This amplifier is based on the Playmaster 118 circuit as featured in “Electronics Australia,’’ to which has been 
added the following features: 

• Inbuilt high gain A.M. tuner with a coverage of 530 to 1,600 K.C. 
• Loudness control giving bass boost at low volume. 
• Provision for tape, record and play-back, with din connector. 
• Calibrated dial available for all States. 
• EM84 tuning indicator giving accurate tuning with- ease. 

POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20,000 cycles incorporating 
Ferguson O.P.412 gain oriented output transformers. VALVES USED: 4-6GW8, 12AX7 or 12AU7, 6AN7, 
6N8, EM84 and 2 silicon diodes. 

CLASSIC RADIO 
245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 

mam 

MODEL C250 

$118.00 FREIGHT 
EXTRA 

DIMENSIONS 152in x 4*in x llin deep. 
Cover finished in teak or walnut wood grain. 

Incorporates 24 low noise silicon transistors plus 
5 diodes. 

16 f: i f t f 

$118.00 FREIGHT 
EXTRA. 

120 ELECTRONICS Australia, January, 7970 



MAJOR ACOUSTIC INSTALLATION 
RCA Ltd. recently 

completed a major 
sound installation at the 
United Grand Lodge of 
Victoria’s new building 
in Albert Street, Mel¬ 
bourne. The equip¬ 
ment includes a cluster 
of 13 loudspeakers sus¬ 
pended precisely in an 
acoustically perfect 
auditorium. The instal¬ 
lation includes the latest 
RCA audio console 
with eight microphone 
inputs, four high level 
inputs, and two inde¬ 
pendently controlled 
outputs each feeding up 
to four 600-ohm lines. 
The basic sound rein¬ 
forcement system is designed round four type PA-100 solid state 100W RMS power 
amplifiers. The design goal was a uniformity of coverage of not exceeding plus or 
minus 4dB over the entire hall of 2,300 seats in the frequency range 40Hz to 8KHz. 

The technical specifications of the electronic equipment from microphone input 
to power amplifier output are: overall gain llOdB; signal to noise ratio 75dB; distor¬ 
tion less than lpc between 30Hz and lOKHz; frequency response (plus or minus 
1.5dB) from 30Hz to lOKHz. Full information is available from RCA Ltd., 11 
Khartoum Road, North Ryde, N.S.W. 2113. 
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RACAL ELECTRONICS PTY. LTD., 
47 Talavera Road, North Ryde, N.S.W. 
2113. Selective Calling System. Com¬ 
prises a base station network control unit 
type LA 7911 and subscriber outstation 
units type LA 7912. It may be used over a 
variety of communication networks, in¬ 
cluding AM, FM, SSB, etc. or over tele¬ 
phone lines. The system allows the base 
station operator to selectively call any 
outstation; alternatively, any outstation 
subscriber may call the base station 
operator who can connect him to an ex¬ 
ternal telephone line or to any other sub¬ 
scriber in the network. Once a call is 
established, a “Busy” signal locks out 
other outstations ensuring privacy. Should 
an emergency arise, an outstation sub¬ 
scriber may alert the base by depressing 
his “Call” button, but is unable to hear 
until the base has cleared the network. 

Selective calling is accomplished with 
two-tone frequency combinations in ex¬ 
junction with time integrated detection 
and narrow band filters, ensuring reliable 
noise-immune performance. For operation 
over SSB links where frequency shifts 
may be encountered, a 2.1KHz sub¬ 
carrier is used and the signalling fre¬ 
quency range is restricted to 270 to 800- 
Hz. A wide range AF AGC circuit pre¬ 
vents variations in the transmission path 
affecting the tone detection circuitry. The 
base and outstation transmitters and re¬ 
ceivers in a radio network may be 
changed from day to night channel 
frequency by operation of push buttons 
on the front panel of the network control 
unit. Remote dialling and monitoring 
facilities are provided. 

Two versions of the network control 
unit are available: the LA 7911A incor¬ 
porates a standard telephone dial, and the 
LA 791 IB has push buttons for out¬ 
station selection. The “A’* version caters 
for up to 21 outstations, and the “B” for 
up to 38. Solid state and integrated cir¬ 
cuitry techniques have been used through¬ 
out for low power consumption and high 
reliability over a wide range of ambient 
conditions. Both units are constructed in 
modular form, are completely self-con¬ 
tained and only require connection to the 
associated transmitter/receiver and to an 
AC or DC power source. 

KODAK (AUSTRALASIA) PTY. 
LTD., branches in all States. Orange 
Scribing Plate. For the generation of 
micro-photography masters, precision 
printed circuits, and other applications 
requiring extremely clean, sharp lines. 
The specially formulated orange coating 
is opaque to blue light which can expose 

orthochromatic-sensitive photographic re¬ 
production materials, yet it is transparent 
enough to allow tracing of copy beneath 
one of the plates on a light table. The 
scribing surface also accepts pencil nota¬ 
tions, or draughting, if required. 

Scribing is easily done with chisel¬ 
shaped hand-held or mechanical scribing 
tools. The orange coating is capable of 
very high resolution at circle tangents, 
line intersections scribed at very small 
angles, and where lines are very closely 
spaced. Line widths are very uniform, due 
to the ease of scribing op the glass base 
and the excellent adhesion and scribing 
properties of the coating. The smooth 
glass surface completely eliminates goug¬ 
ing of the scribing material. Orange 
Scribing Plate is available in various sizes 
up to 30 inches wide. 

ERH COMPONENTS PTY. LTD., The 
Crescent, Kingsgrove, N.S.W. 2208. 
Agents for Emerson and Cuming Inc., 
U.S.A. Eccosorb FDS. A high-loss flex¬ 
ible material based on silicone rubber 
which, when bonded to a metal surface, 
will effectively prevent the flow of micro- 
wave currents. It, therefore, reduces the 
backscatter or reflectivity of metal struc¬ 
tures where these are caused by surface 
currents. It can also be draped over 
objects to alter the reflectivity characteris¬ 
tics. 

RUTHERFORD ELECTRONICS PTY. 
LTD., P.O. Box 30, North Balwyn, Vic. 
3104. Agents for National Semiconductor 
Corporation, U.S.A. TTL Digital Counter 
Display Kit CSD 17. Allows quick and 
easy assembly by anyone reasonably skill¬ 
ed with a soldering tool. May also be pur¬ 
chased already assembled. Each counter 
display kit is mounted in a printed wiring 
connector for easy insertion and removal; 
they may be mounted close together, three 
digits in only two inches. The units are 
said to have all the inherent advantages 
of Transistor Transistor Logic (TTL) over 
other forms of logic systems, and are 
the National equivalent to the standard 
54/74 series TTL. Features: high noise 
immunity; high speed; easy interfacing; 
complex functions available; high relia¬ 
bility. The full kit containing decade coun¬ 
ter, quad latch, decoder/driver, numerical 
indicator tube, connector, printed circuit 
board, and other minor components costs 
only $32.50 for 100 up quantities, provid¬ 
ing as well as the counting and display 
facilities BCD outputs to ancillary equip¬ 
ments. The many possible arrangements 
are described more fully in an applica¬ 
tion note available from Rutherford. 

ELECTRONIC 
DESPATCH 

P.O. BOX 149, AUBURN 2144 

9- 1 DAILY AND SAT. 

16 SHERIDEN ST., GRANVILLE, 

MAIL ORDERS WELCOME 
Please Add Postage 

RESISTORS from 1 ohm to 10 ohms 
now in stock, iW at 8c, iW at 6c. 
1W 1-10 ohm 8c. 

TRANSISTORS 
The following are 
BC 107 .. . 70c 
BC 108 .. . 60c 
BC 109 .. . 75c 
BC 148 .. . 55c 
BC 178 SI PNP 
.65c 

Comp, to 108 
AD 161/162 $3.60 
AD 161 .. $1.80 
AD 162 . . $1.80 
SCR BTY 79/400R 
OA 91 ,. . . 27c 

always in stock: 
OCP 71 . . $3.50 
AC 127 .. . 95c 
AC 128 .. . 85c 
AC 127/128 $1.80 
BF 179 . . $1.50 
200 V Video amp 
BF 115 .. . 70c 
FET 2N 549 $1.20 

(MPF 105) 
UJT D13T1 $1.20 
2N 3055 . . $2.50 

10A 400 V $3.75 
BA 100 . . . 35c 

bridge si rectifier 
MB 1 . . . $1.60 100V PIV . $1.80 

SPECIAL 
2N 526 (2G 526) GE PNP 

225 MW F 6.5 MHz BV cbo 45V 
BV ceo 30V BV ebo 15V lc 500 MA 

SPECIAL ELECTROS 
80 MFD 4V.15c 
4 MFD 100V.10c 

CO AXIAL FANS 
Ex computers PABST outer 

rotor motors 240V.$5.00 
Large range of silver mica capacitors 
in stock 20 per cent to 1 10c 10 per 
cent and better 15c. Please ask for full 
list. 
For personal shoppers large range of 
computer parts in stock. Power Sup¬ 
plies, transformers, edge connectors, 
contactors, tape decks, memory cores 
and various other parts. 

COMPUTER BOARDS 
10c per transistor. 

21c per diode 
Data sheet for most transistors and 

diodes supplied. 
Reed relays 

Hamlin DRG2 1A 250V DC .. 80c 

SPECIAL TRANSFORMERS 
190-220-23 5V input. 

Isolated output 110V 10A, 220 V 5A 
and 24-26V at 5A, $25. Free on rail. 

TORRINGTON BLOWERS 
Twin blower 200 cfm each side 

Motor 240 V 0.4A. $10.00. 

Edge Connectors, single units . . 50c 
16 pin 0.1”, block of 8.50c 
Plug in Cards with wires cut. 
Gold plated Contacts.25c 
Fuse Holders ex computer .. 20c 
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Consult the 

SOUND EXPERTS! 
To achieve the optimum in stereo reproduction each com¬ 
ponent must be perfectly compatible with the other. This 
is a service offered by Convoy Technocentre, allowing 
you to select from our exclusive range of integrated 
stereo components. Each a leader in its class. 

BUILD YOUR SYSTEM NOW FROM ONLY QUALITY GUARANTEED 

COMPONENTS, $200 - $2,000. 

Available NOW! 

# flO PIONEER 

SX-440 
Pioneer's new advance in AM 

circuitry, sensitivity only 
8jjV using FET RF stage, and 3 

gang variable capacitor. 15W RMS 
per channel. 

S/N 85dB.Multi speaker selector. 

$250 
voiuwl >jt SA-500 

High power performance, incorporating 
Pioneer's exclusive design features— 
* 12W RMS per channel 
* Less than 0.5% distortion 
* 20Hz to 50KHz t IdB 
* Full tape channel selection 
* New low price ! 

$145 

STOP PRESS! AX330 AM-ONLY TUNER AMPLIFIER 

JUST RELEASED.$185.00 

Convoy Technocentre 
FOR SOUND SA'I ISFACTIC )N . 

1. 

CONVOY INTERNATIONAL PTY. LTD., 449 KENT ST. SYDNEY 

(NR. TOWN HALL) 29 6475. 
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INDUSTRIAL INVENTIONS INC., RD2, 463 U S. Route 
1, Monmouth Junction, New Jersey 08852, U.S.A. Logalog 
Strobed Latching Monitor model 33. Allows simultaneous 
monitoring of 10 changing binary circuit points and, when 
strobed, will store and display the data at the time of strobe. 
Strobing can be done by hi^h or low levels, or it can be 
done manually from the instrument. The instrument is 
compatible with TTL, DTL and RTL circuitry, and can be 
used to 7,5MHz. The Logalog can also be used to monitor 
10 slowly changing data points indicating a logic “1” or “0” 
condition. A strobe lock allows strobing on the first strobe 
pulse only, and will lock out any additional pulses. Clearing 
of the indicators and internal circuitry can only be accom¬ 
plished manually. 

TEKTRONIX AUSTRALIA PTY. 
LTD., 80 Waterloo Road, North Ryde, 
N.S.W. 2113. Field effect Transistor Probe, 
type P6051. Designed for use with real¬ 
time and sampling oscilloscopes. Features: 
DC to 1GHz bandwidth; 0.35mS risetime; 
1M input resistance and 2.8pF input capa¬ 
citance (50 ohms at probe output); offset 
capability to allow the viewing of AC 
signals with DC potentials up to 5V 
(200V with a 40 x attenuator). The P6051 
can be powered from the probe power of 
the 7000 series mainframe or by an acces¬ 
sory power supply unit, such as the type 
1101. Accessory Power Supply, type 1101. 
Designed to supply power for up to four 
probes with outputs featuring short-circuit 
protection. Three output voltages: plus 
15V; minus 15V; plus 5V. Each supply is 
rated at 400mA. 

M-0 VALVE CO. LTD., Brook Green 
Works, London W.6, England. Instrument 
Cathode Ray Tube type 1400B. A single 
gun, mesh-P.D.A., high performance type 
with a display of 10cm x 8cm and an 
overall length of only 13iin. The X- 
sensitivity is HV/cm and the Y-sensitivity 
5V/cm. Deflection linearity is better than 
5 per cent. Typical final anode voltage is 
12KV, and under these conditions it can 
be used in oscilloscopes with bandwidths 
of 100MHz. 

FAIRCHILD AUSTRALIA PTY. 
LTD., P.O., Box 151, Croydon, Vic. 3136. 
Bi-Mesar Power Transistor, type 2N3055. 
A high-power silicon transistor manu¬ 
factured by the new Fairchild process 
called Bi-Mesar. This is a high-volume, 
low-cost process producing exceptionally 
reliable power amplifiers and switches. 
The process uses double (BI) epitaxial 
growth, with a mesa (MES) collector-base 
etch, and a Planar (AR) emitter-base. 
Features: high forward and reverse bias 
safe area; leakage levels approaching 
Planar structures because of a Vapox 
protection of the mesa collector-base 
junction; high voltage; typical frequency 
response 2 to 7MHz; excellent switching 
performance in speed and saturation 
characteristics. 

GRANGER ASSOCIATES PTY. LTD., 
1 Dale Street, Brookvale, N.S.W. 2100. 
Australian agents for Hatfield Instruments 
Ltd., U.K. RF Switched Attenuator. Hous¬ 
ed in a die-cast aluminium box fitted with 
nine switches, nine attenuator pads, and 
two coaxial sockets. Features: attenuation 
0 to lOOdB in steps of ldB; switch 
sequence 1,2,2,5,20,20,20; impedance 50, 
75, and 600 ohms; frequency range DC to 
250MHz (50 and 75 ohms), DC to 5MHz 
(600 ohms); connectors BNC; size 5i x 
1-5/8 x 2iin; weight 15i ounces. 

Hatfield switched attenuator. 

ASTRONICS AUSTRALIA PTY. 
LTD., 161-173 Sturt Street, South Mel¬ 
bourne, Vic. 3205. Agents for Rohde and 
Schwarz, West Germany. VHF Direc¬ 
tional Antenna Elements, type HA 52. 
These dipole elements, covering 60 to 
174MHz, can be mounted on masts and 
towers of practically any cross section in 
such a way that omni-directional or direc¬ 
tional patterns are obtained as desired. 
The power gain of a vertically polarised 
omni-directional array is approximately 
1.1 with reference to a half-wave dipole. 
To obtain greater gain, several arrays can 
be stacked. 

The elements are extremely robust, 
lightning-protected, and suitable for use 
in any climate. All parts of the welded 
steel structure are dip-galvanised and 
weatherproofed by several coats of paint. 
Individual elements are connected by 
means of junction boxes which consist of 
printed circuits of high power handling 
capacity. 

WARBURTON FRANKI LTD., 372 
Eastern Valley Way, Chatswood, N.S.W. 
2067. Agents for Narda Microwave Cor¬ 
poration, U.S.A. Electromagnetic Radia¬ 
tion Survey Meter model 8100. The unit 
combines a metering unit and a probe 
unit, and is designed to accurately test 
and check radiation emanating from con¬ 
sumer microwave ovens, industrial and 
commercial dryers and cookers, medical 
diathermy equipment, and other micro- 
wave equipment in the ranges of 915MHz 
and 2450MHz. A choice of three probes 
and metering unit range selection enable 
measurements in four density ranges in 
lOdB segments from a minimum of 
lOuW/sq. cm to 200mW/sq. cm. 

An alarm will sound if the level of 
field intensity is greater than a preset 
level. If the test instrument becomes in¬ 
operative for any reason, including failure 
to connect a probe, an alarm sounds auto¬ 
matically to notify and protect the opera¬ 
tor. To ensure consistency of measure¬ 
ment, each probe is fitted with a 2-inch 
spacer which enables the user to main¬ 
tain a precise distance from the point 

being measured. Specifications include: 
directty calibrated at 915MHz and 
2450MHz; automatic selection of sensi¬ 
tivity range when probe is connected; 
direct reading to ldB accuracy; battery or 
AC operation; recorder output for per¬ 
manent record and maintenance; portable, 
lightweight, only 3i pounds. Price, duty 
free, $725 including one probe. 

DISTRIBUTORS CORPORATION 
PTY, LTD., 24 Johnston Street, Fitzroy, 
Vic., 3065. Australian distributors for 
Atomichron Inc., U.S.A. Atomichron 
model 3501 Atomic Clock. A compact, 
solid-state, self contained, caesium beam 
primary time and frequency standard with 
an accuracy of 1 part in 1011 designed 
primarily for military applications. A high 
quality quartz crystal oscillator, operating 
at a sub-harmonic of die transition fre¬ 
quency (9192MHz), is locked to the transi¬ 
tion frequency by means of an electronic 
servo-control system. Output frequencies 
are synthesised from this primary loop 
oscillator. Units can be simply switched 
from the atomic time scale to the uni¬ 
versal time scale by throwing a toggle 
switch and setting the unit to self calibra¬ 
tion 

SIMON GRAY PTY. LTD., 22 Ridge 
Street, North Sydney, N.S.W. 2060, has 
been appointed exclusive distributor for 
Sansui Electric Co. Ltd., Tokyo, Japan, 
in N.S.W., Victoria, Queensland, South 
Australia, Tasmania, A.C.T. and Northern 
Territory. Sansui manufacture stereo 
amplifiers, stereo amplifier tuners, loud¬ 
speaker systems, and disc reproducing 
equipment including turntables and pick¬ 
ups. Previously, Sansui was represented 
in Australia by two companies on a split 
distribution basis. 

HY-Q ELECTRONICS PTY. LTD., 
10-12 Rosella Street, Frankston, Vic. 3199, 
has appointed Mr Peter J. Tennick to the 
position of senior production engineer. Mr 
Tennick was, until recently, a member of 
the engineering staff of Cathode Crystals 
Ltd., a U.K. crystal manufacturing com¬ 
pany. 

ALL GOODS AS USUAL BY MAIL 
WE STOCK: 
Resistors Amplifiers Tuners 
Condensers Speakers Converters 
Semi-Conductors Turntables Kits 

BARGAIN SPECIAL — 1 MONTH ONLY 
400V 1 Amp Silicon Rectifier 

25c each OR 10 for $2.25 

WILLIS TRADING CO. 
PERTH G.P.O., BOX No. X2217, W.A. 6001 
BOX HILL P.O., BOX No. 263, VIC. 3128. 
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LET THE WORLD OF, 
POSTAL BXJCAnON 
TRAIN YOU FOR 
ATOP JOB 

BRANCHES 
THROUGHOUT 
THE WORLD 
Great Britain, Canada, Israel, 
Singapore, Hong Kong, Thailand, 
India, Ceylon, South Africa, Sudan, 
Kenya, Rhodesia, Zambia, Tanzania, 
Malawi, Lebanon, Malta, Italy, 
Netherlands, U.S.A., Australia, 
New Zealand, British West Indies. 

TODAY CHECK THESE FEATURES: 
there are wonderful Opportunities for the forward-looking man 
and woman. However, the best jobs go to those who have the 
foresight to prepare themselves by proper training. 
British Institutes have already trained some 300,000 men and 
women who have reached the top of the ladder. Therefore, it is 
up to YOU to make something of yourself. Don't delay, act 
NOW. Remember that an enquiry places you under no obliga¬ 
tion but could be the turning point in YOUR career. 

■ Modern streamlined methods ... you learn the fast way and 
make rapid progress. 

■ Courses based on STANDARD TEXTBOOKS . . . Lessons 
and Model Answers written and planned by experts. 

■ We provide all necessary text-books which remain your own 
property. 1 

■ Moderate fees payable by small monthly sums. Written 
guarantee. 

■ Courses can be "tailored" to individual requirements. 

OVER 500 COURSES offered by British Institutes include:— 

TECHNICAL 
Aero Engineering 
Air Conditioning 
Architecture 
Arch. Drawing & Design 
Auto. Engineering 
Building (all branches) 
Carpentry &• Joinery 
Chemical Engineering 
Civil Engineering 
Computers 
Die & Press Tools 
Diesel Engineering 
Draughtsmanship 
Electrical Engineering 

Elec. Installations 
Electrical Machinery 
Electricity Supply 
Electronics 
Foremanship 
Foundry Practice 
Garage Management 
Geology 
Hydraulics 
Illuminating Eng. 
Industrial Chemistry 
Jig &■ Tool Design 
Machine Drwg. & Design 
Maintenance Eng. 
Management 

Marine Engineering 
Mechanical Eng. 
Metallurgy 
Municipal Engineering 
Naval Architecture 
Painting &■ Decorating 
Petroleum Technology 
Plastics 
Production Engineering 
Radio Engineering 
Radio Servicing 
Refrigeration 
Reinforced Concrete 
Road Engineering 
Rubber Technology 

Sanitary Engineering 
Structural Engineering 
Surveying 
Telecommunications 
Television Servicing 
Timber Technology 
Tracing 
Welding Technology 

COMMERCIAL 
Accounting 
Advertising 
Auditing 
Banking 
Book-keeping 
Business Management 
Commercial Art 
Commercial Law 

Computer Programming 
Costing 
Data Processing 
Economics 
Fiction Writing 
Journalism 
Office Management 
Personnel Management 
Salesmanship 
Secretaryship 
Shipping 
Travel 

GENERAL 
European Languages 
Mathematics 
Shorthand 
Typewriting 

And many other Subjects. 
Details of Engineering and Commercial Exams., Certs, of Competency, Matriculation, etc. 

r 
■ 
■ 
a 
■ 
■ 
■ 

SECURE 
ONE OF 
THESE 
BOOKS 

POST 
COUPON 
NOW! 

British Institute of Careers 
Dept, m6o College House, 
113 Pacific Highway, North Sydney, 2060 
I am interested in_ 
Please send me the appropriate Career-Book. 

Name (Please print)_ 

Address_ 

Occupation. .Age. 

BRITISH 
INSTITUTE 
OF 
CAREERS 
In association with 
British Institute of 
Engineering Technology 

THE B.I.C. GROUP LEADS THE WORLD IN POSTAL TRAINING 
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RANK XEROX 
(AUSTRALIA) PTY. 
LTD., 49 Market Street, 
Sydney, 2000, offers a 
service for the high 
speed duplication of 
computer output fan- 
folds. The company’s 
latest product, the Com¬ 
puter Forms Printer, is 
used for this service 
with a production rate 
of 40 dry copies per 
minute. The device 
duplicates small fan- 
folds same size and re¬ 
duces larger fanfolds to 
a convenient quarto 
size, collating the copies 
into sets as it produces 
them. Rank Xerox 
claims that the new 
method is four times as 
fast and half as expensive as other methods which they have offered in the past. 
The cost, including collation, is based on a two mode scale. The longer the 
run-length, however, the lower the cost per copy. 

iiimiiiiiimiiiiiimiiimiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiimimiiiiiiiiitmitiimiiiiiiiiiimimiiiiiiiii 

HOWELL ENGINEERING PTY. LTD., 
Kylta Road, West Heidelberg, Vic. 3081, 
has been appointed Australian represen¬ 
tative for Blue Giant Equipment of 
Canada Ltd., Brampton, Ontario. The 
product line includes manual and self- 
propelled trucks, narrow aisle stackers, 
electric lift trucks, mechanical and hyd¬ 
raulic dock levellers, hydraulic scissor 
lift tables, and elevating docks, as well as 
the personnel carrier called the “Mini 
Skoot.” The products were recently in¬ 
troduced to the Australian market at the 
5th International Engineering Show in 
Melbourne. Howell Engineering will manu¬ 
facture the Blue Giant equipment under 
license in a new plant, scheduled for early 
this year. In the meantime,* equipment and 
a complete service depot will be set up 
from Canadian stock. 

PHILIPS TELECOMMUNICATIONS 
OF AUSTRALIA LTD., 113 Tapleys Hill 
Road, Hendon, S.A., has announced an 
increase of 320 per cent in the volume 
of exports in the past five years. Sales for 
the first three months of this financial 
year (July to September) have already 
exceeded last year’s total exports by over 
$55,000. In the last financial year equip¬ 
ment was exported to 15 countries com¬ 
pared with five in 1964-65. 

NATIONAL CASH REGISTER CO. 
PTY. LTD., 14-16 York Street, Sydney, 
2000, Australian agents for Mohawk Data 
Sciences Corporation of the U.S.A., has 
announced that Mr Walt J. Milas has been 
appointed Mohawk regional manager for 
Australia, New Zealand and South East 
Asia. Established in August, 1964, 
Mohawk is now one of the leading manu¬ 
facturers of off-line computer peripheral 
equipment. 

Mr Walt J. Milas, Mohawk re¬ 
gional manager, inspects a Mo¬ 
hawk magnetic tape encoder at 
NCR’s headquarters in Sydney. 

YOSPER LTD., the U.K. shipbuilding 
and engineering company within the David 
Brown Corporation, has set up an Aus¬ 
tralian subsidiary company, Vosper Pty. 
Ltd., with offices at 12 Parramatta Road, 
Stanmore, N.S.W. 2048. The new com¬ 
pany is a joint venture in which Vosper 
Ltd. holds 60 per cent of the shares and 
David Brown Corporation of Aust. Pty. 
Ltd. 40 per cent. Vosper Pty. Ltd. will 
design, manufacture, and market in Aus¬ 
tralia and Zealand the products of Vos¬ 
per Ltd. and its subsidiaries. Among the 
first to be marketed will be Vesper’s 
Mini-fin stabiliser for power craft in the 
40-60ft range. 

IRH INDUST¬ 
RIES LTD. has ap¬ 
pointed Mr W. D. 
Claren as manager 
of Sauter automatic 
control products ac¬ 
tivities within the 
equipment division 
of the company. Be¬ 
fore joining IRH, 
Mr Claren was for 
13 years export sales 
manager of the 
Swiss manufacturer 
of control equip¬ 
ment, Sauter A. G., 
of Basle. 

FAIRCHILD AUSTRALIA PTY. 
LTD., 420 Mount Dandenong Road, Croy¬ 
don, Vic., 3136, has announced the fol¬ 
lowing appointments: Mr David Finch, 
formerly Fairchild sales engineer in 
N.S.W., to the position of sales manager, 
Fairchild Ltd., Hong Kong; Mr Phil 
Cohen, formerly Fairchild sales engineer 
in Victoria, to the position of national 
sales manager for Australia and New Zea¬ 
land; Mr Bob Hunt, formerly sales engi¬ 
neer in Melbourne, to the same position 
in N.S.W.; Mr Bryen Tanner and Mr Dan 
McLachlan to the positions of sales engi¬ 
neers in N.S.W. and Victoria respectively. 

MATSUSHITA ELECTRIC CO. 
(AUST.) PTY. LTD. has opened a new 
sales and service centre at 30 Russell 
Street, Melbourne. Mr Robert Murrie has 
been appointed Victorian sales manager, 
and Mr Graeme Duncan service manager 
of the new branch. As in Sydney, Mat¬ 
sushita organised a series of trade func¬ 
tions to introduce the new National tele¬ 
vision sets to retailers. 

UNITED DATA CENTRES PTY. 
LTD., A.D.C. House, 189 Kent Street, 
Sydney, 2000, has appointed Mr G. Firth 
to the newly created position of data 
processing manager. Mr Firth, who will 
be located at the company’s Rydalmere 
centre, will be in charge of computer 
processing activities at both the city and 
Rydalmere centres. The group’s operations 
system team and the two centre managers 
are responsible to Mr Firth. S 

Mr W. D. Claren 

RESISTORS 
(Carbon Film ±5 P.C. ToU 

V4w 
Viw 
lw 

1—99 
4c 
4c 
7c 

100—999 1000— 
3c 2.1c 
3c 2.3c 
3.3c 4.2c 

RANGE: Vx and Viw 1 ohm—10 met. 
lw 5 ohms—1 meg. 

NOTE: Values maybe mixed — We lupply 
to your list. 

YELLOW-CAP Ceramic capacitors, lOOv. 
Range 2.2PF—820PF 6c each or $5.00 
per 100. Your selection in above range. 
Values may be mixed. 

POLYESTER 
100VW Tjp«»- 

_±10% 

CAPACITORS 
-Fully Guaranteed 

MFD 
Price 
1—9 18 + MFD 

Price 
1—9 10 + 

0.001 7c 6c 0.033 9c 8c 
0.0022 7c 6c 0.047 10c Be 
0.0033 7c 6e 0.05 11c 9c 
0.0047 7c 6c 0.068 11c 9c 
0.005 7c 6c 0.08 11c 9c 
0.0068 7c 6c 0.1 12c 10c 
0.01 7c 6c 0.22 14c 12c 
0.022 7c 6c 0.33 21c 17e 
0.03 9c 8c 0.47 23c 19c 

ELECTROLYTIC 
CAPACITORS 

Miniature Type 
Tj 

25 VW 1-9 
5mf 16c 

lOmf 
25mf 19c 

... 13c 
18c 14c 

Price Type 
10-99 10VW 

__. 16c 
50mf 21c 18c 

lOOmf 25c 21c 
200mf 29c 23c 
500mf 40c 35c 

lOOOmf 60c 53c 
2000m! 98c 90c 

Top Grade 
Price 

1-9 10-99 
Smf 12c 

lOmf 13c 
25mf 14c 

11c 
11c 
12c 

30mf 15c 13c 
50mf 17c 14c 

lOOmf 19c 15c 
200mf 25c 21c 
500mf 33c 27c 

lOOOmf 49c 42c 

POTENTIOMETERS 
Price 35c each or 10 for S2.85. 

Low noise, 2“ shafts Vi” diameter. Valves 
available (linear only). IK, 2.5K, 5K. 10K, 
25K, <0K, 100K 250K. 500K and 1M. 

SLIDE SWITCHES 
Type 3: 2 position single pole 15mm. 

long 16c each or 10 for $1.30 
Type 21: 2 position 2 pole 35mm long 

23c each or 10 for $1.95 

TRANSISTORS 
AC125 . 74c OC44 . 48c 
AC 126 . 76c OC71 .48c 
AC127/128 
AC187/188 
AD 149 .. .. $1.45 
AD161/162 . $2.75 
BC108 . 50c 
BC109 . 55c 2N2696 . 

$1 JO OC72 
$1.90 OC74N . 

OC81 .. 
2N3638 

48c 
. . 80c 
.. 60c 

... 50c 
. . 75c 

NOTE: All our transistors are new, guar¬ 
anteed and marked, not rejects. 

DESPATCH: All orders are received at 9 
a.m. at the P.O. and despatched to meet 
the 1 p.m. clearance the same day This 
gives you a 4 hr. service. 

POSTAGE: Add 10c pack/post fee to all 
orders irrespective of size. 

QUALITY: All our parts are new and fully 
guaranteed. No surplus or rejects. 

CATALOGUE: New catalogue now available. 
Send S.A.E. for same. Many new parts. 

KITSETS AUST. 
MAIL ORDER DEPT., 

BOX 176 P.O., DEE WHY, N.S.W, 2099 

SALES DEPT., 
SHOP 14, STONES ARCADE, 

673-675 PITTWATER ROAD, 
DEE WHY, N.S.W., 2099. 
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INDUSTRY IS CLAMOURING FOR 
ELECTRONICS ENGINEERS 
Train now to go 
straight to the top 

THE-DAY-BEFORE-YESTERDAY . 
the projector push-button age was the 
butt of the unimaginative. ^ 
YESTERDAY Woomera had a 
desperate task finding capable per¬ 
sonnel and giving them the training 
to man the electronics functions of 
the space research complexes. 
TODAY all Australian industry is committed to an immediate 
future of electronic concepts. These expose splendid new 
frontiers of production, of work output in commerce, of 
living standards. The lack of skilled personnel alone could 
retard this progression into a totally new world. Eventually the 
lack will and must be overcome. Meantime, Australia will 
search desperately about the world for the people with 
electronic skills. Already there is a dearth of them in Australia, 
and overseas! Trained Australians can choose their workplace 
from the whole world. If you train now with I.C.S., you will be 
rewarded well. You will reach the top of your profession while 
many thousands are just beginning to train. 
Make your decision for success now! 

These specialised 
subjects are available 
from I.C.S. for home study. 
□ Audio: Hi-Fi, Stereo 
□ Automation 

Electronics 
□ Automatic Controls 
□ Industrial 

Applications 
□ Nuclear 

Instrumentation 
□ Digital Techniques 
□ Transistors & Semi* 

Conductors 
□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 
□ Printed Circuits, 

Conventional 
□ Printed Circuits, 

Micro Integrated 
□ Fringe Equipment 

Also Computer Pro¬ 
gramming for Com¬ 
merce, Research, 
Industry. 

Read the 

FREE 
E.C.S. 
Illustrated 
Prospectus 

International Correspondence Schools, 
Dpt. 527, Division of Electronics, 
400 Pacific Highway, Crows Nest, N.S.W. 2065. 
Branches in all States and New Zealand. 
Please send me FREE Prospectus about. 

Name 
(Please print) 

Address. 

.State... 

Postcode.Phone.. 

..Age.. 

Dpt. 527 
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TECHNICAL BOOKS 
AND PUBLICATIONS 
v_____> 

Elementary electronics . . . "good value" 

ELECTRONICS by Roland Worcester. 
Published by Sun Books Pty. Ltd., 
346 St. Kilda Road, Melbourne, 
30-04. Paper covers, 7in x 4-3/8in, 
160 pages, profusely illustrated in 
full colour. Price 99c. 

The activities of the Paul Hamlyn 
publishing group are manifold, and 
this present volume is one of a new 
series of paperbacks which the group 
has launched in Australia. Common to 
all books in the series is the liberal 
use of beautifully prepared illustrations 
in full colour. In the book under 
review, 150 of the 155 pages which 
make up the text proper have at least 
one such illustration, while many have 
three or four. These visual attractions 
will obviously catch the eye of book¬ 
shop browsers, but what of the text? 

In the limited space available, one 
would not expect to find a detailed 
explanation of the many aspects of 
such a wide-ranging subject as elec¬ 
tronics. It is not surprising, therefore, 
to find that all the matters covered are 
discussed quite superficially but, at the 
same time, quite accurately. This itself 
is gratifying since, all too often, simpli¬ 
fied explanations of matters electronic 
contain glaring inaccuracies. In this 

Sound effects 
SOUND EFFECTS ON TAPE by 

Alan Edward Beeby. Published by 
Tape Recording Magazine, 
London. Paper covers, 7iin x 5in, 
64 pages, some illustrations. Price 
in Australia 75c post free. 

This book presupposes that there is 
a body of people who have made tape 
recording their hobby to the extent 
that they make dramatic recordings 
which require the numerous sound 
effects one hears in radio drama, for 
example. Allowing that there is such a 
body of enthusiasts, and also allowing 
that they would scorn to use the sound 
effects records available commercially 
for a few dollars, here is a book which 
should meet their needs for practical 
instruction in the simulation of all 
kinds of sounds, from a gentle breeze 
to a hurricane, from the wheels of a 
carriage turning to an army on the 
march. 

The style of writing is the facetious 
one adopted by many non-professional 
writers, replete with inaoc-urate allu¬ 
sions and faulty metaphores, but this 
hardly matters. The main thing is that 
it does contain a good deal of practical 
advice, based on experience, on a 
highly specialised subject. Chapter 1 
deals with the place of the sound 
effects man in the scheme of things, 
his studio and his equipment, if the 

case, we are told by the publishers 
that the name “Roland Worcester1” is 
a nom de plume for “one of the leading 
authorities in Britain on the theory and 
applications of electronics.” Whatever 
this may signify, the book does impress 
by its accuracy. The style is terse and 
simple, easy to read and assimilate. 

The main part of the text is con¬ 
cerned with giving the reader a brief 
insight into the workings of electronic 
equipment which the average person 
comes into contact with in the course 
of daily life—sound radio, television, 
audio amplifiers and recordings on disc 
and tape. This is preceded by a sum¬ 
mary of basic facts relating to elec¬ 
tricity, magnetism, circuit laws and 
units and components. Some of the 
more specialised aspects of electronics 
are covered in the last part of the 
book—counters, computers, radar, in¬ 
struments, and so on. A short glossary 
of technical terms is provided, and a 
detailed index. 

In summary, this bock should 
admirably meet the needs of those 
with little or no prior knowledge of 
electronics, seeking an introductory 
text. It is extremely good value at 99c. 
(H.A.T.) 

collection of odds and ends used can 
be so called. This theme is developed 
further in the next two chapters, and 
in Chapter 4 comes the real meat— 
the mechanics of producing a wide 
range of miscellaneous sound effects. 
The rest of the chapters deal with more 
specialised sound effects and their 
application; and practical management 
of tapes as a library is built up. 

One weakness which should be 
pointed out is that some of the home¬ 
made equipment described by the 
author did not have accompanying 
illustrations, and it is difficult to envis¬ 
age the construction from his descrip¬ 
tions. Conclusion: A book with some 
faults, but a practical one which should 
be useful to its envisaged readership. 

Our review copy came from the 
agent, who is: B. T. Lovett, 5 Glover 
Street, Willoughby, N.S.W., 2068, from 
whom copies may be ordered by post 
(H.A.T.) 

Power supplies 
ELECTRONIC POWER SUPPLIES, 

by Joseph Grabinski. Published 
by Holt, Rinehart and Winston 
(Aust.) Pty. Ltd. Soft covers, 6in 
x 9in, 233 pages. Price in Aus¬ 
tralia. $4.35. 

Although power supplies are a fun¬ 
damental part of most electronic equip¬ 

ment, they are often treated very brief¬ 
ly in electronics texts of a general 
nature. And, in publications dealing 
with more specific aspects of electronic 
circuit designs, the importance of the 
power supply arrangements again tends 
sometimes to be minimised. 

“Electronic Power Supplies,” how¬ 
ever, is a comprehensive text covering 
the various aspects of power supply 
operation and design, written for 
students of technical colleges and tech¬ 
nological institutions. With a concise 
but easily readable style, the author has 
treated the various topics in some depth 
and has provided revision questions at 
the end of each chapter. 

The chapter headings are: 
1. Single phase rectifier circuits. 
2. Polyphase rectifiers. 
3. Magnetic amplifiers. 
4. Gaseous-tube circuits. 
5. Controlled rectifiers. 
6. Regulators. 

In the preface, the author indicates 
the assumed academic level of the 
reader as an understanding of algebra, 
trigonometry and elementary integral 
calculus, as would be covered in most 
courses of study in electronics. He also 
states that all mathematical derivations 
are given in full, without making irri- 

RADIO 
ENTHUSIASTS 
Learn amateur radio 
in your spare time. 

Whatever your interests are in amateur 
radio, there’s a Stott Radio course for 
you. Easy to follow. Practical. Modern. 
Guidance all the way by top-flight radio 
engineers. 

Radio For Amateurs Course: 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, de¬ 
sign, construction and operation. Let 
Stott’s show you how. 

Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s offer 
an entirely new course that enables you 
to sit for the Amateur Operator’s Certifi¬ 
cate of Proficiency examinations with 
complete confidence. Get full details 
now. 

POST THIS COUPON TODAY ---• 

Stotts W 
TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 3000 
383 George St., Sydney, 2000 

290 Adelaide St., Brisbane. 4000 
45 Gilles St., Adelaide, 5000 

89 St. George’s Terrace, Perth, 6000 

Please send me, free and without obligation, 
full details of your courses in Radio for 
Amateurs. 

Mr, Mrs, Miss. 

Address. 

..Age. 

No sales representative will call 

STC 112 
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Choose from the 

r range of 

Multimeters 
for • HIGH SENSITIVITY 

• ACCURACY 
• FOOLPROOF OPERATION 

(Right) Model 88B: SENSITIVITY: 
20,000 <>/V d.c., 2,000 S2/V a.c. 
RANGES: d.c. volts—0.1 to 2,500. 
25 kv with adaptor Model 488. a.c. 
volts—1 to 2,500. d.c. current— 
0.05 to 10A. a.c. current—1 to 10A. 
Resistance—1 ohm to 50 megohms 
(5 ranges). Decibels— — 10 to 
4- 68 db (8 ranges). Capacitance 
—1,000 pF to 100/zF (4 ranges). 
Inductance—0.2 to 20H (2 ranges). 
ACCURACY: D.C. ranges — ± 2%. 
A.C. voltage ranges—± 3%. MET¬ 
ER: 5" mirror scale. OVERLOAD 
PROTECTION: automatic mechani¬ 
cal cutout. 

(Left) Model 127A: SENSITIVITY: 
20,000 SVV d.c., 1,000 <>/V a.c. 
RANGES: d.c. current—50/zA to 
100mA. d.c. volts—0.15 to 1,000 
a.c. current—100//A. a.c. volts—10 
to 1,000. Resistance—0 ohms to 
20 megohms (3 ranges). Decibels 
__ 10 to + 62 db. ACCURACY: 
D.C. ranges— ± 3%. A.C. ranges— 
± 4%. 

(Left) Model 100A: SENSITIVITY: 
100,000 12/V d.c., 5,000 1>/V a.c. 
RANGES: d.c. voltage—5 to 2,500. 
High voltage probe for 25 kV a.c. 
voltage—10 to 2,500. d.c. current— 
10/zA to 10A. Resistance—0 ohms 
to 200 megohms (4 ranges). Deci¬ 
bels -10dB t o 4- 62db (5 
ranges). ACCURACY: D.C. ranges 
— ±2%. A.C. ranges — ± 3%. 
METER: 8/iA M/C with mirror. 
OVERLOAD PROTECTION: auto¬ 
matic mechanical cutout. REVERSE 
POLARITY. 
Also available: Model 10.1. A sim¬ 
plified version of the 100A, with¬ 
out the 2,500 V measuring ranges, 
the Overload Protection Switch and 
Polarity Reversal Switch. 

Send now for further information to: 

jacoby, mitcheli & co.ptr.Hd. 
469-475 K*nt Str^t, Sydney. 26-2651 

MELBOURNE ADELAIDE BRISBANE PERTH LAUNCESTON 
30-249112 33-6117 2-4467 26-1102 2-S322 

JM/21-69 

tating assumptions or omitting steps. 
On sampling the book, the mathema¬ 
tical treatements do appear to be quite 
complete. 

While the author has given an in¬ 
dication of the minimum academic re¬ 
quirements for the reader, he neverthe¬ 
less begins from fundamentals in the 
first chapter dealing with simple rec¬ 
tifier circuits. But the book goes on to 
cover polyphase rectifier circuits and 
magnetic amplifiers in a comprehensive 
manner and at some depth and, for 
these, the reader would really need to 
have some background in electronics 
and the stated mathematical subjects. 

The chapter on controlled rectifiers 
deals rather well with the fundamentals 
in silicon controlled rectifier operation 
and applications, beginning with a 
brief description of their construction. 
However, there is no mention made 
of the triac as the AC counterpart of 
the SCR. Nevertheless, the book gives 
a thorough treatment of those topics 
covered and at $4.35 represents good 
value for the electronics student and 
technician. Our copy was supplied by 
the publishers. (A.J.L.) 

LITERATURE—in brief 
MULLARD OUTLOOK, Vol. 12, No. 

5, September/October, 1969. Published by 
Mullard-Australia Pty. Ltd., 35-43 Clar¬ 
ence Street, Sydney, 2000. Contents: View¬ 
point with Mullard; Colour television, part 
7 — A solid state colour television re¬ 

ceiver; Electronics in domestic appliances, 
part 3 — Simple speed control and lamp 
dimming circuits; Light units in SI (dis¬ 
cusses photometric units based on the 
metric base unit, the candela); New Mul¬ 
lard reed switch meets British Post Office 
specification; Spark-gaps for protection of 
radio receivers; Power supply with over¬ 
load protection for 20/40W amplifier; 
Pandicon ZM1200 14 decade indicator; 
26in colour tube for 110 degrees deflection; 
Transistor DC-DC Converter — additional 
notes. 

TECHNICAL COMMUNICATIONS, 
Vol. 11, No. 101, September, 1969. Pub¬ 
lished by Mullard Ltd., U.K. Inquiries to 
Mullard-Australia Pty. Ltd., 35-43 Clarence 
Street, Sydney, 2000. Contents; Integrated 
sound intercarrier amplifier and transform¬ 
erless audio stage for colour TV receiver, 
by J. C. Beckley; Matched field effect 
transistors in the differential input stage of 
an operational amplifier, by B.J.M. Over- 
goor; Economical 3W record-player 
amplifier, by D. R. Hyde; Portable AM/ 
FM radio receiver, by A. Garskamp. Also 
included with this issue is the index to 
Vol. 10, Nos. 91 to 100, January, 1968 
to July, 1969. 

PLANAR, November/December, 1969. 
Published by Fairchild Australia Pty. 
Ltd., 420 Mount Dandenong Road, Croy¬ 
don, Vic. 3136. Contents: The small com¬ 
puter is here; Good connections are half 
the battle; Light sensors— how do they 
work?; No little strangers but the Fair- 
child family is growing; Mini skirts are 
good fun, mini computers make good 
sense; The voice of doom; Elco Corpora¬ 
tion offers wide range of connectors. 

IONIZATION POTENTIALS, APPEAR¬ 
ANCE POTENTIALS AND HEATS OF 
FORMATION OF GASEOUS POSITIVE 
IONS, by J. L. Franklin and J. G. 
Dillard, Rice University; H. M. Rosen- 
stock, J. T. Herron and K. Draxl, 
National Bureau of Standards Institute for 
Materials Research; and F. H. Field, Esso 
Research and Engineering Co. National 
Standard Reference Data System NBS-26, 
price $1.25 (U.S.) Orders to Superintend¬ 
ent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402, 
U.SA. This volume covers the literature 
published in this field since 1955. It 
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Draft Australian standards 
The Standards Association of Aus¬ 

tralia, 80 Arthur Street, North Sydney, 
N.S.W. 2060, is seeking comment on a 
number of draft Australian standards. 
Copies of the various documents may be 
obtained, without charge, from the offices 
of the Association in all capital cities 
and Newcastle. 

Doc. 1470. Draft standard specifications 
for power reactors and earthing trans¬ 
formers, based upon I.E.C. recommenda¬ 
tions amended in the light of Australian 
practice. 

Doc. 1471. Draft standard for moulded 
case circuit-breakers having voltage rat¬ 
ings up to and including 600V AC and 
250V DC and interrupting ratings of 
10KA or more, based on an I.E.C. draft 
standard. 

Doc. 1472. Draft “approval and test” 
specifications for mineral-insulated metal- 
sheathed (MIMS) cables. It is a proposed 

revision of AS C351, Part 1, Copper- 
Sheathed Cables with Copper Conduc¬ 
tors, and is intended to become one of a 
series of approval and test specifications 
issued by the Association under Part II of 
the SAA Wiring Rules. 

Doc. 1473. A proposed complementary 
specification to Doc. 1472, it specifies re¬ 
quirements for terminations for MIMS 
cables. 

Doc. 1474. Draft recommendations for 
partial discharge measurements, dealing 
mainly with electrical measurements but 
some reference is also made to non¬ 
electrical methods. 

Comment on the provisions of the 
draft standards is invited from persons 
or organisations experienced in design, 
manufacture, testing, sale and use of the 
respective items. Comment should reach 
the head office or any branch office not 
later than January 31, 1970. 
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PLAN 
YOUR 

FUTURE 
CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 
•JLs Advancement in this modern 
•Y* science demands technical 

ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 
presents essentially all the values of 
appearance potentials of positive ions 
obtained since 1955, provides a set of 
"best” values of heats of formation of 
gaseous ions, and serves as a guide to 
the literature. 

SUN BOOKS PTY. LTD., 346 St. Kilda 
Road, Melbourne, Vic. 3004, has launched 
a new series of original non-fiction all- 
colour paperbacks for which advance 
royalties totalling over $1 million were 
paid by international publishing houses. 
The series was conceived by Mr Paul 
Hamlyn and produced in London at a 
cost of more than $2 million. More than 
100 titles are in preparation, and it is 
intended to expand the range of titles 
every two months, including the first of 
many specifically Australian titles in 1970. 
Sun all-colour paperbacks will be widely 
displayed in bookshops and newsagents 
throughout Australia. A review of the 
first release of Sun books appears earlier 
in this section. 

INVENTUS, Vol. 6, Issue 4, September, 
1969. The Journal of the Inventors’ Asso¬ 
ciation of Australia Ltd., Box 3400, 
G.P.O., Sydney, 2001. Contents: Editorial; 
Inventions for space research and on the 
moon; National President’s address; Head 
office and branch reports; The Hartnett 
Award; Inventors’ corner; Product feasi¬ 
bility studies and cost analyses; Technical 
news. 

NEFF INSTRUMENT CORPORA¬ 
TION, U.S.A., has published an illustrat¬ 
ed 8-page brochure describing its com¬ 
plete line of amplifiers. The catalogue in¬ 
cludes descriptions, specifications and 
photographs. Wide-band and narrow-band, 
differential and single-ended, chopper-stabi¬ 
lised and direct-coupled models are shown. 
Standard accessories are also included as 
well as a quick reference chart for com¬ 
parison of all models. Inquiries to Data- 
matic Pty. Ltd., P.O. Box 171, Crows 
Nest, N.S.W. 2065. 

TELECOMMUNICATION NEWS, 
No. 3. Published by The Marconi Com¬ 
pany Ltd., England. Inquiries to Amalga¬ 
mated Wireless (Australasia) Ltd., P.O. 
Box 96, North Ryde, N.S.W. 2113. Con¬ 
tents: Keeping up to date; Important 
expansion of telecommunications in East 
Africa; Stamp of approval; Star finder 
extraordinary; Telephone line sharing foT 
computer bureaux users; Manager, line 
communications division; Naval communi¬ 
cations; East African earth station; Guy- 
ana-Trinidad tropo link opens; Latest 
order for Marconi PCM is largest yet; 
Space communications hat trick; Tropo¬ 
spheric scatter communications for NATO 
forces; Communication to Kuwait; Mar¬ 
coni “thin-line” tropospheric scatter sys¬ 
tem links Europe and Africa. 

ECCOSPHERES. Published by Emer¬ 
son and Cuming Inc., U.S.A. Inquiries to 
Emerson and Cuming U.K. Ltd., Colville 
Road, Acton, London W.3, England. A 
4-page folder gives a description of the 
company’s line of glass/ceramic micro¬ 
balloons. Eccospheres are free-flowing, 
thin-walled, hollow, glass and ceramic 
spheres ranging from 10 to 300 microns 

in diameter. They provide a controlled 
means of loading resins to increase 
strength while reducing weight. Other ad¬ 
vantages with Eccosphere loading include 
good matching properties, excellent ther¬ 
mal and electrical characteristics, and 
improved flow qualities in the uncured 
resin. The folder lists application and 
property data on six different types of 
Eccospheres, including electrical, indus¬ 
trial and hydrospace grades. 

NEGATIVE DRAFTING SYSTEM. 
Technical Bulletin 1002. Published by 
Bishop Graphics Inc., 7300 Radford 
Avenue, North Hollywood, Calif. 91605, 
U.S.A. Describes and illustrates a method 
of making negative artwork for printed 
wiring board prototypes without photo¬ 
graphy by using negative drafting sym¬ 
bols, components, and opaque masking. 
Invented and recently introduced by 
Bishop Graphics, the r“B” Neg. System 
(patents pending) can also be used to 
"rescue” existing negatives in which circuit 
corrections or missing components must 
be added. Section headings are: What is 
Bishop “B” Neg?; “B” Neg advantages; 
From “B” Neg to ready-to-drill board; To 
change existing negatives with "B” Neg; 
Little special equipment necessary; “B” 
Neg becomes a ready-to-drill board in 
minutes, not days; “B” Neg the quick- 
change artist; Summary; “B” Neg kit; “B” 
Neg artwork patterns. q 

YOU'RE 
GOING 

A = APPLIED SERVICING 
Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cqmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 
Classes are conducted at 
21 Pier Street, Sydney 
(at the foot of Goulburn Street). 

Daily.- 9.30 a.m. to 4.30 p.m. 
Evenings: 6 p.m. to 8.30 p.m. 

or by Home-Study Courses (except 
practical instruction on equipment) 

... STUDY 
\ NOW 

Send for training 

syllabus. There is no obligation***,* 

NAME. 
ADDRESS 

the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 
A Service of Amalgamated Wireless (Australasia) Ltd. 
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BATTERY OPERATED 

MAIL ORDER SPECIALISTS 

CRYSTAL SET BUILDERS 

Coils. 80c 1 Tunings Conds. . $2.00 
Diodes. 35c Terms .. .. Ea. 12c 
Headphones .. .. $2.50 I Plus postage. 

TAPE RECORDER ACCESSORIES 

2Viin Spools 
3in Spools .. 
5in Spools .. 
SVa in Spools 
7in Spools .. 
2Viin x 100ft 

Tape .. .. 
21/ain x 300ft 

Tape 
3in x 600ft 

30c 
35c 
40c 
70c 
50c 

60c 

$1.40 

Tape.$2.35 
SVain x 1,200ft 
Tape.$3.10 

7in x 1,800ft 
Tape.$5.10 

5in Plastic Tape, 
boxes. 60c 

7in Plastic Tape, 
boxes. 90c 

Plus Postage. 
Plus Postage 20c. 

See us for Tape Recorder Patch Cords. 
Adaptors, etc. 

STEREO PLUGS AND JACKS 
Metal Plugs .. 95c i Bakelite ext. 
Bakelite. 70c sockets 70c 

1 Chassis Jacks . . 65c 
Plus Postage 10c. 

Capacitor Substitution Box, 1,000 VW .. $5.00 
Resistor Substitution Box, 1 Watt. 

Plus Post, 20c.$4.50 

Michigan/Collard — Four Track Rec./Play 
Heads.$21.50 

Michigan/Collard — Twin Track Erase Heads 
$3.00 

Michigan/Collard Four Track Erase Heads 
$8.50 

TRANSISTORISED 
CALLING AND TALKBACK SYSTEMS 

TRANSISTOR AERIALS 

5in extends to 39in. 
6in extends to 46in. 
6in extends to 32in. 
6in extends to 28in. 
7in extends to 39in. 
9in extends to 39in. 
6in extends to 4ft 6in. 
7in extends to 5ft 8in. 

Plus Post 15c. 

Table or Wall Mounting 
FOR USE IN OFFICE. FAC¬ 
TORY. HOME. BABY 
MINDING. FRONT DOOR. 
ETC. 

2 Station — 1 Master. 1 
Slave. 1 x 9v Batt.. 
from. $9.00 

3 Station — 1 Master. 2 
Slaves. 1 x 9V Batt.. 
from.$15.00 

4 Station — 1 Master. 3 
Slaves. 1 x 9V Batt.. 
from.$19.00 

7 Station — 1 Master. 6 
Slaves. 6 x Torch 
Batts.$36.00 

All prices include Batteries. 
Cable and Instructions, 
etc. Postage extra. 

3 Station — All Master 
Telephone type. 2 x 
Torch Batts. . . $30.00 

Suitable 5-core Cable 250 yds 
AC Adaptors suitable for 

all types of Inter¬ 
coms. $6.90 

$1.40 
$1.70 
$1.00 
$1.00 
$1.20 

95c 
$1.80 
$3.00 
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RADIO: Unofficial history 
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During the 1939-45 war years every¬ 
thing was in short supply, from food 
and clothing to dry batteries and tech¬ 
nical “know-how.” 

Torch batteries, when available, 
were restricted to two per customer. 
Joe had a portable whose “A” battery 
complement consisted of nine torch 
batteries, but this presented no great 
problem to him. When the local chain 
store had batteries available he would 
buy two, walk around the counter and 
then buy another two, until he had 
the required number. Each time 
around, the girl behind the counter 
would give him a larger smile. Per¬ 
haps the fact that he was wearing an 
R.A.A.F. Flight Sergeant’s uniform 
helped! 

Radio “B” batteries were more diffi¬ 
cult to obtain. It soon became general 
knowledge that a few of the radio 
stores with a repair department reserv¬ 
ed their quota for “repairs.” If you 
were prepared to pay the price, you 
took your radio with flat batteries in 
for repairs. They were replaced, and 
an additional charge was made for 
fitting and testing. Of course, with this 
legalised form of black marketing the 
inevitable sometimes happened. One 
customer took his radio in to a repair 
shop, but failed to make it clear that 
all he really wanted was new batteries. 
You can imagine what he said when 
he collected his radio and was present¬ 
ed with an account for alignment and 
the replacement of a weak valve with 
a note saying, “Sorry, no batteries.” 
The moral of this story, for customer 
and serviceman alike, is still valid to¬ 
day. 

Toward the latter half of the war, 
the Japanese Forces were making their 
way relentlessly southward toward the 
Australian mainland and additional 
troops were stationed in Western Aus¬ 
tralia. The equipment of the Armed 
Services was becoming more sophisti¬ 
cated and the shortage of personnel 
for servicing the radio and telephone 
equipment was becoming more acute. 
The local technical college assisted by 
providing training programs for select¬ 
ed personnel from established units, as 
well as for new recruits. 

The selection of trainees for these 

courses was an ever-pressing problem. 
The Commanding Officers of units 
could ill afford to lose the services of 
their good men, while most potential 
new recruits with any electronic back¬ 
ground had already volunteered or 
were in reserved occupations. 

One new recruit said that the method 
of his selection was as follows: He 
and his fellow inductees were lined up 
one morning and asked for a volunteer 
with some electrical knowledge to 
attend a course for Signal Electricians. 
When no one stepped forward, the 
Sergeant Major looked at him and 
asked, “Can you turn a light switch 
on and off?” 

“Yes,” replied the recruit. 

“Right, you know something about 
electricity, you’ll do.” 

Whether this story is true or not is 
a matter for conjecture, but some 
years later this trainee occupied the 
position of technical representative for 
a large manufacturer of television 
antennas. 

Part of the training program involv¬ 
ed familiarisation with the circuit and 
components of the Army radio recei¬ 
vers. One of the methods originally 
used for this purpose was to send the 
trainees outside of the room while the 
instructor hastily unsoldered and re¬ 
connected one or two of the wires or 
components on an Army 109 type 
radio receiver. Using the circuit 
diagram the trainees were then 
required to find out what changes had 
been made. 

One group had outstanding success 
at this exercise and it was not until 
the wind-up dinner that the secret was 
out. As soon as each trainee returned 
he would quickly run his fingers over 
the soldered joints and find out which 
ones were still warm! Any lack of 
technical know-how on the part of this 
group was certainly compensated by 
native shrewdness. 

Eventually the War was over. Many 
of the Services personnel introduced 
to electronics as a result of war-time 
shortages have remained in the indus¬ 
try as successful engineers, technicians 
or technical sales representatives. (P.E., 
Como, W.A.) 

(Readers are invited to submit contributions to “RADIO: Un¬ 
official History” and a publication fee will be paid for those 
used. Stories must be humorous and they must be true. Letters 
must be signed and the locale of the story indicated as a mark 
of good faith. The Editor reserves the right to re-phrase con¬ 
tributions as necessary to preserve uniformity of style. 
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Navigation Net Around the World 
(Continued from page 17) 

probably be computer controlled and 
would give a direct readout of position. 
The accuracy with which a position can 
be fixed will be limited by the slight 
variability in the positions of the 
hyperbolic phase line. At worst, a 
position may be determined to within 
two kilometres and in many cases 
closer than this. 

Despite these and other difficulties, 
a VLF navigational system seems to be 
a worthwhile proposition. Four stations 

of the Omega network are already in 
existence and have been used for 
detailed measurements along various 
propagation paths. A wealth of ex¬ 
perimental data now exists. We can 
look forward to a time in the early 
1970s when the entire surface of the 
earth will be covered by a matrix of 
constant phase lines and the human 
navigator will be replaced by a com¬ 
puter-controlled Omega receiver giving 
a direct and continuous read-out of 
position. Q 

rr 

OXFORD' 

THE METALWORK 

SPECIALIST 

★ 

HEATING SYSTEMS 

PTY. LTD. 

24 O'RIORDAN STREET, 

ALEXANDRIA 

★ 

WE ARE 

MOVING TO 

19TheBoulevarde, 

Caringbah 2229 

Phone 524-0782 
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127 YORK ST. 
SYDNEY 
29-3767 
29-7021 

PETER SHALLEY 
ELECTRONICS PTY. LTD 

TOKAI TC512 NOW 300 MW 

300mw into final 

1 I Transistors, I Diode, 

2 Thermistors, 

Variable Squelch 

2 Channel Operation possible 

Call signal with Auto Cut Off 

All Metal Case. Plus Cow Hide 

Carrying Case 

BOOSTED TO 300mw 

ONLY $70.00 EACH 

Interstate Distributors: 

QUEENSLAND: L. E. Boughen & Co., 30 Grimes St., Auchenflower. 

VICTORIA: K. J. Kaires & Co. P./L., 4 Hill Court, Macleod. 

WESTERN AUSTRALIA: D. K, Northover, 337 Wellington St., Perth. 

NEW IMPROVED 

30 WATT 
NOMINAL 

34w MAX. 

12v All Transistor 
P. A. AMPLIFIER 

WIRED READY TO OPERATE 
15 ohm output. No. 591 D . . . . $62 
125. 250. 500 ohm. 592D .. .. $62 
Dimensions: S’jln. w. x SUIn. h x 
8’aln d. For 240V. op. $33 extra. 

10 WATT P.A. 
Inputs 5 MV and 100 MV 10w R.M.S. 
at 1%. Frequency 40cy.—30Kc. For use 
wlt+i 1 4 ohm, 2 8 ohm or 4 16 ohm 
speakers In parallel. Same cabinet and 
dimensions as 30w above, complete with 
240v power supply. 
Wired and tested. No. 485 . . $40 

Freight extra In both cases. 

R.C.S. COMPLETE 
DO-IT-YOURSELF 

KITS 
Peak reception, 
low price No ex¬ 
pensive test equip¬ 
ment Everything 
fits. 1964 RF 
Transports 7. 

Complete kit — No. 640 . . $43.50 
Portable car radio. Identical to 640 
above, plus extra switch and car coll. 
etc. No. 642  $46.00 
(Write for booklet on 640 and 642.) 

Postage $1. 

NEW TRANSISTOR PREAMP KIT 

SIZE 3 x 2 x 11n. 2 req. for Stereo. 
LOW IMP. Input 2 trans. 672C $6.50 
Wired ready for use. 672D . . 58.00 
HIGH IMP. 2 tran. 680C . . $6.50 
Wired ready for use. 680D . . $8.00 
HIGH IMP. silicon 3 tran. 682C $8.00 
Wired ready for use, 682D . . $9.50 

Postage 10c each. Write for data. 

HI-FI BROADCAST 
TUNER UNIT 4 

TRANSISTORS — HI 
SENSITIVITY. 

R.F. mixer, I.F., pwr. dectr. stages, adjustable aerial 
coupling. Complete as IIIust.. wired and tested with 461 
dial, knobs and switch pot No. 474D. $31. Postage $1. 

WHISTLE FILTER for above set for 8Kc band width (can 
be altered to 9. 10 or IIKc). No. 128. $4. Post 10c. 

NEW RELEASE 

PRINTED CIRCUITS 
For all R. and H., E.A., Mullard, Philips and other designs. 
Clearly coded. White letters and numbers, easy assembly 
and service, polished and reslned for easy soldering. With 
blueprint parts list. 
SPECIALS: To your drawing — write for particulars ana 
drafting aids. 

New Printed Circuits 
726 3 x 3 or 10 x 10 w 

stereo 68 /A8 . $2.80 
736 B/C tuner EA 

69/TS.$2.50 
727 E and A wide band, 

tuner 68/8T . . . . $3.20 
728 Audio osc.. EA 

68-09  $3.20 
718 Mullard main 
amp..$2.50 

Number Recent Designs 
722 Mullard pre-amp. $3.00 
725 Protected supply $2.50 
734 EA 69 01 gold p. 

organ .$5.00 
709 Pre-amp. 67-P5 $2.50 
684 Pre-amp. 65 P10 $2.50 
737 AWA 10/25W amp 

$2.50 
747 Musl£ colour 
69CIO.$3.00 

-  iz.c- 741 Guitar amp 69 P5 $3.00 

Immediate dispatch. Postage 10c. 

10W STEREO 
MULLARD 10 x 10 

watts R.M.S. 
With output transistor PROTECTION. Frequency response 
40cy. to 30Kc. Distortion 0.5% Treble, bass, boost 20DB 
Complete kit of parts No. 480C.$74.00 
Wired and tested No. 480D.$79.00 
With hl-fl tuner and whistle filter, $35 extra. Freight extra. 
Write for brochure. For spec.al Sat. demo, ring 59-6550. 

MAGNETIC STEREO PRE-AMP 
In 5Mv out 250Mv. Bass and 
treble 20D.B No. 724C $29 
Wired ready for use . . $31 

Postage 30c each. 
For crystal ceramic 

No. 722D.$27 

PERSONAL PORTABLES 
2 TRANSISTORS 

Range 30 miles. 
200 with short 
aerial and earth. 
Earpiece only, no 

speaker. 
Do-it-yourself kit. 
No. 666C . $9.00 

Postage 20c. 

1 TRANSISTOR — 1 
593C Do-lt-yourself kit, $5. 

NOISE 
FILTER 

for radio and TV 
No. 27 line filter. 2 
amp. $6.SO 

No. 29 line filter, 10/ 
20 amp. . . $35 

No. 30 pulse filter. 2 
amp.$11.50 

No. 11 aerial fil¬ 
ter. $13 

Order direct. Pack, and 
_post., 50c._ 

NEW AUDIO AMPLIFIER 
4 transistors, 
’a or 1 watt. 
Small size, cabi¬ 
net 3ln x 2|n x 
11n plastic. 
Suitable crystal 
P./up. Inter¬ 
com.. micro- 

_ Phone. radio. 
-'To*'-etc. (9 volt.) 

DO-IT-YOURSELF KIT 665. $10 (Post 
10c). Wired ready for use 665D $11.50. 

COILS & IF's 455 Kc 
Aer. R.F., OSC. and IF's . . $1.80 ea. 
Ferrite Aer.$2 
No. 255 Universal tape OSC. Coil $6 
Postage 10c. Write for details and prlc*. 

TRANSFORMER 
Tap 6v and 9v DC. at 
100 mllllarnps. 

Filter, condensers, rectifier. resistor, 

case. etc. $6.50, Post 10c. 
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W.I.A. Youth Radio Club Scheme 

Formulated by the Wireless Institute of Australia as a 
means of introducing school students to the technical 
aspects of radio and electronics, the Youth Radio Scheme 

continues to be an outstandingly worthwhile activity. 

by Pierce Healy, VK2APQ 

Each month these notes include news 
of the activities of the Youth Radio Clubs 
in the various States. Recent inquiries re¬ 
garding the scheme have indicated that 
a more general coverage of the project 
would assist in providing information 
necessary to enable preliminary planning 
to be made for the formation of a club, 
prior to the commencement of the school 
year. 

The background of the scheme dates 
back about ten years when members of 
the New South Wales Division of the 
Wireless Institute of Australia realised the 
benefits young people of school age would 
gain by being given the opportunity to 
learn more about radio and electronics 
than that covered by normal school 
curricula. Also, they would be introduced 
to a worthwhile and rewarding hobby— 
amateur radio. 

The scheme was submitted to and 
accepted as a working project by the 
Federal Council of the Institute, at the 
Annual Federal Convention held in Perth 
in 1962. 

The scheme was, then, the latest 
addition to the various educational 
activities of the Institute, which by the 
terms of its “Memorandum and Articles 
of Association,” is obliged to provide “in¬ 
formation, instruction and advice on 
matters pertaining to radio communi¬ 
cation” and to “encourage and assist all 
persons interested in any or all aspects 
of amateur radio and to promote the 
extension of interest and active 
participation in such pursuits.” 

Since 1962 many Government organi¬ 
sations, commercial undertakings and 
public associations have shown a keen 
interest in the progress of the scheme 
and the achievements of the members. 
Among those interested are branches of 
the P.M.G.’s Department, Overseas Tele¬ 
communications Commission, Department 
of Civil Aviation, Education Departments, 
personnel officers of radio and electronic 
manufacturers as well as many local shire 
and municipal bodies. 

Suggestions for club leaders and in¬ 
structors:— 

Conditions vary so greatly from club 
to club that it is inadvisable to be too 
dogmatic about methods which should be 
followed by club leaders and instructors. 
However, there are various schemes which 
iiilimitUlillliiiliiilliiHimiliMiimmniimmmiiiiiiiiniimmiimiiminmiiiii- 

News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 

Bankstown, N.S.W. 2200. 

have been tried and found practicable. 
It is necessary for club leaders to assess 
local conditions and situations and to 
consider age group and ability level of 
club members before embarking on any 
proposed line of activity or follow any 
particular method of instruction or ad¬ 
ministration. 

In some schools, provision is made for 
a definite “Hobbies” period in the class 
timetable. In others, enthusiastic teachers 
are prepared to devote lunch time and 
after school hours to Radio Club 
activities. Some schools have staff mem¬ 
bers who are licensed radio amateur 
operators and who construct and operate 
amateur transmitting stations in conjunc¬ 
tion with their radio clubs. 

Over the years an increasing number 
among school science staff have realised 
that Youth Radio Club activities can use¬ 
fully reinforce certain aspects of the 
formal science courses. 

Whatever the circumstances, the for¬ 
mation of a Youth Radio Club is not 
to be undertaken lightly. A considerable 
amount of preliminary work and organi¬ 
sation must be undertaken in order to 
ensure success. It is important to present 
club members with a very definite pro¬ 
gram of activities which will hold tneir 
interest from the beginning. It is thought 
that the Radio Proficiency Certificate in¬ 
centives can do much to assist club lead¬ 
ers by providing ready-made programs 
and by offering incentives to those who 
attain certain standards of skill and know¬ 
ledge in the radio field. 

Constructional projects are also in¬ 
cluded as part of the scheme’s, activities. 
For each certificate of the basic series, 
candidates must construct various pieces 
of equipment to satisfactory standards of 
workmanship and efficiency. The acquisi¬ 
tion of components for these projects is 
the responsibility of the individual clubs. 
One method which has proved to be effec¬ 
tive is for club leaders to make up kits 
of parts for suitable projects. These are 
issued to members who have reached a 
standard which allows them to cope with 
the particular project. Afterwards, the 
unit is dismantled, and issued to the next 
eligible member. 

Western Australia. In Western Austra¬ 
lia, 1969 has been the most active year 
on record for the Youth Radio Scheme. 
There are seven active Clubs and a num¬ 
ber of smaller groups that show sporadic 
activity. 

The clubs registered with the Scheme 
are: 

Name of Clubs Membership 
Aquinas College 100 
Wesley College 20 

Christmas Island (Indian Ocean) 7 
Bunbury High School 20 
Carmel College (7th Day Adventist) 10 
Christchurch Grammar 10 
Perth Modern School 20 

0|f those listed the most active are: 
Aquinas College: Club Leader, Rev. 

Bro. J. Marks. 
Wesley College: Club Leader, Laurie 

Jessop, VK6ZEA. 
Perth Modern School: Club Leader. 

Tom Tuffin, VK6ZGG. 
Each of these clubs has its own ama¬ 

teur station, licensed to operate on the 
VHF amateur bands, although operation 
is mainly on the 52MHz band. 

During 1969, 97 certificates were award¬ 
ed to members of Western Australian 
Youth Radio Clubs. These consisted of: 

Grade Numbei 
Elementary 72 
Junior 17 
Intermediate 8 

In addition, one member of the Wesley 
College Club passed the examination foi 
the Amateur Operator’s Limited Certifi¬ 
cate of Proficiency. 

Bob Trepp, VK6BT, State supervisor, 
Y.R.C.S., Western Australian Division, 
W.I.A., reports that from the proceeds 
of sale of radio components, unsuitable 
for Y.R.C.S. use, donated to the scheme, 
he was able to distribute $100 to clubs. 

Bob makes the point that the success 
of each club is largely dependent on the 
zeal and enthusiasm of the group leader. 

“Some clubs lack in activity because 
the group leader is not a licensed ama¬ 
teur operator, and therefore the added in¬ 
terest to the club members of ‘getting on 
the air’ is absent,” he says. 

Bob also thinks that if more practising 
amateur operators would take an interest 
in a club, the amateur population would 
show a distinct increase. 

Victoria. During 1969, the number of 
clubs registered with the Y.R.C.S. was 12. 

CALLING ALL 
PROSPECTIVE 

AMATEURS 
The N.S.W. Division of the Wire¬ 
less Institute of Australia an¬ 
nounces that the 1970 personal 
classes will commence on February 
12. Applications will be accepted 
in their order of receipt. 

CORRESPONDENCE COURSES 

ARE AVAILABLE 

THROUGHOUT THE YEAR. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 
14 ATCHISON STREET, 

CROW'S NEST, N.S.W. 2065 
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SATO PARTS 
Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome. 

SATO PARTS CO., LTD. 
HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO, JAPAN TEL: (442) 8506-8 

BANK ACCOUNT: MITSUBISHI BANK 

GENERAL ACCESSORIES 
(A DIVISION OF ELECTRONICS INDUSTRIES) 

116-118 CLARENCE STREET, SYDNEY 443 CONCORD ROAD, RHODES 
BOTH STORES OPEN SATURDAY MORNING 

A vast range of SATO Parts 
For manufacturers 

For TV 

For radio 

For instruments 

For amplifiers 

For kitset builders 

For sound equipment 

For industry 

For stereo equipment 

For educational purposes 

For electronics 

For tape recorders 

Distributed by 
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YOUTH RADIO CLUB SCHEME RULES 
OBJECTIVES 

(a) To develop in young people an 
interest in radio and electronics as a 
vocation or as a hobby throughout 
life. 

(b) To provide school students with 
a hobby activity which will reinforce 
their school activities in science and 
mathematics. 

(c) To assist present and future 
leaders and instructors of Youth Radio 
Clubs and Non-Club Participants by 
providing ready-made programs of 
activity. 

(d) To co-ordinate the activities of 
present and future Youth Radio Clubs 
and Non-Club Participants and to pro¬ 
mote co-operation and interchange of 
ideas among club leaders. 

(e) To co-operate with schools and 
youth organisations in fostering Youth 
Radio Clubs. 

(f) To give encouragement and 
recognition to Youth Radio Club mem¬ 
bers and Non-Club Participants who 
attain certain specified standards of 
skill and knowledge in the field of 
radio. 

ADMINISTRATION 
(a) The Federal Executive of the 

Wireless Institue of Australia has 
appointed a Youth Radio Scheme Co¬ 
ordinator whose duties are: 

(i) To maintain correspondence 
with State Supervisors of the 
Youth Radio Scheme in order to 
ensure uniformity of administra¬ 
tion, procedures and training. 

(ii) To advise Federal Executive on 
matters relating to the Youth 
Radio Scheme. 

(iii) To put into operation any direc¬ 
tives issued by Federal Executive 
relative to the Youth Radio 
Scheme. 

(iv) To submit reports as directed re¬ 
garding the progress of the 
Youth Radio Scheme. 

(v) To compile statistical informa¬ 
tion which Federal Executive 
may require. 

(vi) To perform such other duties and 
functions as directed. 

(b) With the exception of Victoria, 
the State Councils of the various Divi¬ 
sions of the Wireless Institute have 
appointed Youth Radio Scheme Super¬ 
visors, whose duties are: 

(i) To administer the Youth Radio 
Scheme within State Divisions 
and to ensure uniformity of ad¬ 
ministration. procedures and 
training. 

(ii) To advise State Councils on mat¬ 
ters relating to the Youth Radio 
Scheme. 

(iii) To put into operation any direc¬ 
tives issued by the Federal Co¬ 
ordinator and by State Divi¬ 
sional Councils. 

(iv) To submit to State Councils and 
to the Federal Co-ordinator an¬ 
nual reports regarding develon- 
ment and progress of the Youth 
Radio Scheme activities within 
their respective States. 

(v) To compile statistical informa¬ 
tion and maintain registers as 
directed by the Federal Co-ordi¬ 
nator and State Divisional Coun¬ 
cils. 

(vi) To co-opt other qualified persons 
to specific duties in connection 
with the Youth Radio Scheme. 

(vii) To advise Club Leaders and In¬ 
structors on matters relating to 
administration and training. 

(viii) To perform such other duties 
and functions as may be directed. 

(c) In Victoria, the Supervisor is 
elected by a majority vote of financial 
Member Clubs at a Special General 
Meeting convened for that purpose. 
His name is then submitted to the 

Federal Co-ordinator and the Victorian 
Division of the Wireless Institute of 
Australia. Re-election of the Super¬ 
visor takes place every three years and 
his duties are similar to those mention¬ 
ed in section (b) above. 

REGISTRATION 
(a) To entitle Youth Radio Club 

members to participate in the Youth 
Radio Club Scheme activities, club 
leaders must apply in writing to their 
State Supervisor for registration for 
their club. 

(b) Applications for registration 
must be at the beginning of EACH 
YEAR and must include the followin 
information :- 

(i) Name of Club. 
(ii) List of Office-bearers. 

(iii) List of members with ages and 
school classes. 

(iv) Name(s) and qualifications of 
instruotor(s). 

(v) Callsign of club amateur radio 
station (if any). 

(vi) Name and call sign of super¬ 
vising operator. 

(vii) Postal address and telephone 
number of supervising operator. 

(viii) Such other specific information 
as may be required by the Super¬ 
visor. 

(c) Applications for registration of 
school or college radio clubs should 
be countersigned by school principals 
or headmasters. 

NON-CLUB PARTICIPANTS 
(a) To meet the needs of boys who 

are interested in radio and do not be¬ 
long to Youth Radio Clubs provision is 
made for their registration as “Non- 
Club Participants.” As such they are 
entitled to present themselves as can¬ 
didates for the various Radio Profi¬ 
ciency Certificates and to engage in 
competitions and other activities arrang¬ 
ed within the Youth Radio Scheme. 

(b) Non-Club Participants must 
apply in writing to their State Super¬ 
visor and request registration. Such 
applications must include applicant’s 
name, address, age, school and class 
level and where possible nominate an 
adult person who would be willing to 
supervise written examinations. 

CERTIFICATES 
(a) To provide and to give due re¬ 

cognition to members who demonstrate 
specified skills and knowledge, there 
has been developed a basic series of 
Radio Proficiency Certificates on a 
graded basis at the following levels:- 

(i) Elementary, (ii) Junior, (iii) Inter¬ 
mediate. (iv) Senior, (v) Advanced. 

(b) Radio Proficiency Certificates 
may be awarded to the following 
classes of candid ates:- 

(i) Associate members of the Wire¬ 
less Institute of Australia. 

(ii) Financial members of affiliated 
Branches, Sections and Clubs. 

(iii) Registered members of Youth 
Radio Club Scheme. 

(iv) Registered Non-Club Partici¬ 
pants in the Youth Radio Scheme. 

(c) Radio Proficiency Certificates are 
awarded in three Grades, based on re¬ 
sults obtained by candidates in the 
written examination. “Pass Grade” Cer¬ 
tificates are awarded to candidates 
who gain from 70 per cent to 79 per 
cent. “Credit Grade” Certificates are 
awarded to candidates who gain from 
80 per cent to 89 per cent. “Honours 
Grade” Certificates are awarded to can- 
ditates who gain 90 per cent to 100 
per cent. 

FEES 
At the present time fees are levied 

in Victoriaj but due to rising costs and 
other contingencies it is possible that 
other States may follow suit. 

In this regard details should be ob¬ 
tained from Supervisors in each State. 

ON TELEX 
• • • •• • • • •• • •• • • • •• • • • • • • • • • • 
• •• • • • •• • • • ••• • ••• 

from 

0unum^fiaftuJ 

Call . * . 
Melbourne: 

31447 
Sydney: 

21707 
FOR SERVICE. 

Bob Cunningham 

Automatic 
Aerial Rotator 
NEW . . . UNRIVALLED AERIAL 

ROTATING SYSTEM! 

STOLLE Automatic Aerial Rotor 
Complete with direction con¬ 
trol unit — fully synchro¬ 
nised balanced bridge circuit. 

• Rugged—water tight. 
• Hollow shaft, H" diam. 
• Loading: 112 lbs. (max.) 
• Rotation angle: 360 deg. 
• Permanently lubricated. 
• Speed: 1 r.p.m. 
• Magnetic disc brake. 
• 240v. AC (60w.) drive 

42v. 

VIC.: 608 Collins St., Melbourne. 
N.S.W.: 64 Alfred St., Milsons Pt. 
W.A.: 34 Wolya Way, Balga. 
QLD.: L. E. Boughen & Co., 

30 Grimes St., Auchenflower. 
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BUYING WALKIE TALKIES> 
ITS NOT EASY! Best way is an 
‘on site’ demonstration, prefer¬ 
ably with competition from brand 
‘x’—then you KNOW which 
does the job. We know you’ll 
pick TELECON — not just be¬ 
cause it’s best in performance, 
but for service, spares and reli¬ 
ability too. Don’t take our word 
—ask some of the 50 Govern¬ 
ment Departments (and others) 
that use them. Better still, ask 
for a demonstration—now. (User 
list and pamphlets available on 
request. 

FROM .1 to 5 WATTS, 
AND ALL PRICES FROM 
$40 TO $400. VHF AND 
UHF TYPES TOO. Or per¬ 
haps you need a radio page 
system — or antennae — or 
test equipment. We should 
mention, we have the best 
equipped workshop for re¬ 
pairs, and spares to keep 
your equipment running for 
at least five years. 

Australasian Agents: 

Strata Communications Pty. Ltd., 
25 WENTWORTH ST., PARRAMATTA, N.S.W 2150 

Telephone 635-9856, 635-5569. 
TEDCO PTY. LTD., 

579 Murray St., 

Perth, W.A. 6000 

HOMECRAFTS-TAS., 

199 Collins St., 

Hobart, TAS. 7000 

AUSTRALIA SOUND & 

TELEVISION CO., P/L, 

35*39 Yarra Bank Road, 

South Melbourne.VIC. 3000 

FRED HOE & SONS P/L., 

Block 23, Industries Road, 

Salisbury North. Brisbane. 

QLD. 4107 

University 
New "University" Tacho, now available. Universal 
mounting for steering column and under, over or 
in dash. 

Easily fitted on all types of motor vehicles, motor 
bikes and boats etc 

Price each: 
$19.50 plus 15% Sales Tax 

For further informtion, phone, write or call 

Features: 
★ Illuminated dial. 
★ Maximum Rev. pointer. 
★ Positive or Negative earth. 
★ Chromed Bezel. 
★ Backed by '"University" after sales service. 

When ordering please specify: 
★ 2, 4,6 or 8 cylinder. 
★ 6,000 or 8,000 R.P.M. 
★ 6V or 12V system. 

University Graham Instruments Pty. Ltd. 
106 Belmore Road, Riverwood, N.S.W., 2210. Telephone: 53-0644. Telegrams: Raquip, Sydney. 

REPRESENTATIVES: 

Victoria: Logltronlc Sales Pty. Ltd.. 3 Carroll Cres., Glen Iris Melb.. Vic. 3146. 

W.A.: Atkins (W.A.) Ltd. 
894 Hay Street. 
PERTH: W A. 6000. 
TAS.: W. P. Martin and Co. 
202 Argyle Street. 
HCBART: Tas. 7000. 

And 150 Wellington St. 
LAUNCESTON: Tas. 7250. 22-844 
S.A : Compar Distributors Pty. 

i't 33 Market Street. 

ADELAIDE: S.A 5000. 51-6253 
OLD.: Keith Percy 6, Co. Pty 
Ltd.. Waterloo Street. 
NEWSTEAD: Brisb.. Qld. 4006. 
51-6461. 

NEWCASTLE DIS : 
Hunter Engineering Sales Pty. 
Ltd.. Cnr. Gordon Ave. and Parry 
Street. Hamilton. 
NEWCASTLE. N.S.W. 2303. 
Phone 61-4321 
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This was slightly less than in previous 
years, and this is due to a lack of avail¬ 
able instructors to giet the clubs function¬ 
ing on a sound footing. The number of 
students enrolled is 130. 

Thirty-one certificates were issued to 
successful students during 1969. These 
consisted of: 

Grade 
Elementary 
Junior 
Intermediate 
Senior 

Number 
12 

8 
7 
4 

A section of the Youth Radio Club 
Scheme operating from Victoria is the 
Correspondence Course. This section is 
supervised by Bill Tremewen and several 
group leaders. The total enrolment in this 
course is ninety. This section provides a 
service to students throughout Australia 
where there is no organised school club 
operating. Indications are that this aspect 
of the scheme is going to grow into the 
largest single group within the scheme. 

Under the Editorship of Don Reid, 
VK3EI, a bulletin called “Zero-Beat” is 
published. This bulletin contains Y.R.S. 
and short-wave news for DX listeners, as 
well as technical articles and quizz ques¬ 
tions for various grades of Y.R.C.S. mem¬ 
bers. 

The bulletin is published every two 
months and the subscription rate is 60 
cents per year, post paid. 

South Australia: There are 13 active 
clubs registered with the Youth Radio 
Scheme in South Australia with a total of 
156 members. Details of the clubs as sud- 

plied by the State secretary, Y.R.C.S.. 
South Australian Division for 1969 are 
as follows. 

Club Members 
Port Pirie Y.R.C. 25 
Port Augusta Y.R.C. 15 
Elizabeth A.R.C. 20 
Barossa Valley Y.R.C. 8 
Christies Beach Y.R.C. 5 
Plympton High School 24 
Birdwood Y.R.C. 4 
Prince Alfred College 14 
5th Elizabeth Boy’s Brigade 

Company 13 
3rd Adelaide Boy’s Brigade 

Company 12 
1st St. Marys Boy Scouts Y.R.C. 16 

Plans are being finalised for two more 
clubs to begin activities in February. In 
Adelaide there will be the Y.M.C.A. 
Electronics Club at which members of the 
W.I.A. will be instructors. Those interest 
ed in joining the club should contact: 
The Director of Youth Activities. 
Y.M.C.A., 146 Flinders Street, Adelaide. 
5000. The Kadina Radio Club is being 
formed by the Rev. Bob Guthberlet 
VK50D, Y.R.C.S. State Supervisor, who 
is moving to Kadina. 

John Allan, VK5UL, liaison officer for 
the Y.R.C.S. in South Australia, reports 
that where school clubs exist they are en¬ 
couraged by headmasters. Some science 
masters who would otherwise organise a 
club are unable to do so because of extra 
teaching commitments due to the shortage 
of teachers in S.A. 

Youth groups, such as the Boy Scouts, 
Boys Brigade and Y.M.C.A., are show¬ 
ing a greater interest in the scheme than 
before. Fifth year Physics students, 
who have done Y.R.C.S. courses found 
their end of year examination “a piece of 
oake.” 

Parents as well as students realise the 
value of Y.R.C.S. certificates when school- 

leavers are seeking employment. Govern¬ 
ment departments and commercial enter¬ 
prises give favourable consideration to ap¬ 
plicants who have these certificates in 
addition to the necessary academic quali¬ 
fications. 

On the last Sunday of each month, a 
ten-minute segment devoted to Youth 
Radio Scheme activities is included in the 
VK5WI news broadcast on Sunday morn¬ 
ing. 

The executive committee of the South 
Australian Division of the Y.R.C.S. is: 

State Superviser: Rev. Robert C. Guth¬ 
berlet, VK50D. 3 Hay Street, Kadina, S.A. 
5554. 

State Secretary: Allen Dunn, VK5FD, 
18 McKinlay Street, Elizabeth Downs, 
S.A. 5113. 

Y.R.C.S. Liaison Officer: W.I.A. Divi¬ 
sional Council: John Allan, VK5UL, 27 
Devonport Tee. Ovingham S.A. 5082. 

Country Clubs Representative: Lloyd 
Douglas, 126 Flinders Tee. Port Augusta. 
S.A. 5700. 

Metropolitan Clubs Representative: 
Steve Johnston, VK5ZNJ. 

New South Wales: There are 34 Youth 
Radio Clubs registered with the New 
South Wales Division. There are manv 
clubs located in country centres, as well 
as those in the Sydney and Newcastle 
areas. The two largest groups are the 
Westlakes Radio Club at Teralba near 
Newcastle, the president being Keith 
Howard, VK2AKX; and the Maitland 
Radio Club, East Maitland, with president 
Kev Watson, VK2ZKW. Both these clubs 
have memberships in excess of 100 and 
have had outstanding success in the 
number of members who have trained 
their amateur operators certificates. 

A very successful Youth Radio Club 
Scheme get-together was held at the Wire¬ 
less Institute Centre, 14 Atchison Street, 
Crow’s Nest, on Sunday, November 30. 
when 115 members, club leaders and 
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Y.R.C.S. CLASSES 
Classes to train students for certifi¬ 

cates of the Youth Radio Club Scheme 
will commence at the Wireless Insti¬ 
tute Centre, 14 Atchison Street, Crow’s 
Nest, on February 22. 1970, at 1.30 
p.m. Classes will be held every alter¬ 
nate Saturday afternoon from the com¬ 
mencement date. 

The classes are open to any student 
attending a High school where there 
is not a Y.R.C.S. club operating. Ini¬ 
tially 12 students will be enrolled for 
the Elementary Certificate course 
which will take about five months to 
complete. By August, 1970, a further 
12 students (boys or girls) will be en¬ 
rolled. 

Enrolment fees will be $3 per year, 
payable in advance. All notes 
and printed matter for the course will 
be included. There will be lectures on 
theory as well as demonstrations and 
practical workshop training. 

Club officials will be at the Wire¬ 
less Institute Centre on Saturday after¬ 
noon, February 15, at 2.30 p.m., to in¬ 
terview any interested student and/or 
their parents. In the meantime, in¬ 
quiries should be addressed to: Mr J. 
Flynn, Secretary Y.R.C.S., New 
South Wales Division, 30 Sharp Street. 
Belmore, N.S.W. 2192. 

officials were present. This was the first 
gathering of its kind to be held. 

The proceedings were opened by Dave 
Jeanes. VK2BSJ, Supervisor of the Y.R.¬ 
C.S. New South Wales Division. This was 
followed by a series of lectures and 
demonstrations. 

The first was by Jim Webster, 
VK2ZCW, Y.R.C.S. Federal Co-ordinator, 

Jne squirt .. 
frees you from 
switching, troubles 

SERVISOL LTD 

super SERVIS0L 
Instant removal of corrosion and oxidisation from all 
electrical contacts without dismantling. Provides a 
lasting and protective film, removes loosened de¬ 
posits almost instantaneously, resulting in, and 
maintaining, low and noiseless contact resistance. 
Non-toxic, non-inflammable . . . DOES NOT ATTACK 
PLASTIC, PAINT OR RUBBER. 

Use SUPER-SERVISOL for: 
• Variable capacitors • Valve holders and pins • 
Relay contacts • Switches • Turret tuners • Noisy 
volume controls and all contacts in the electrical and 
electronic field • Potentiometers. 

Price: $1.25 per 8 oz. Aerosol Container 
with 6" Applicator from your Electrical 
Wholesaler. 
Distributed by— 

jacoby, mitchell & co pty ltd 

Sydney • Melbourne • Adelaide • Brisbane 

+E.-R.-I4 
2 Pope St., Ryde, N.S.W. 
Box 241 P.O., Ryde 2112. 

Phone 807-1036 

For Australian Made 

ELECTRONIC 

RESEARCH 

INSTRUMENTS 

Available now. 

QUIP 
The probe that simultaneously tests for Shorts, 
Opens and Levels. 
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electronics 

P.O. BOX 131, 

KINGSGROVE, N.S.W. 2208. 

SALES CENTRE, 
103 Regent Street, 

REDFERN, N.S.W. 2016. 
69-5922 

24 HOUR 
DESPATCH SERVICE 

SPECIALIZING IN MAIL ORDERS 
Send 20c in stamps or a postal order for our latest information 

packed catalogue which will be sent to you by return mail. 

SALES CENTRE OPEN ALL DAY SATURDAY 

ONLY 50 YARDS FROM REDFERN STATION 

All goods may be purchased at sales centre Hon. to Sat. 8.30 a.m. to 5.30 p.m 

SIGNAL INJECTOR 
Only $5.50. 

SIGNAL TRACER 
Only $4.50. 

MULLARD 

SEMI-CONDUCTOR 

Interchangeability List. 

Latest Edition, $1. 

MINIWATT VALVE AND 
TRANSISTOR DATA BOOK 

Latest (7th) Edition, $3.05. 

COMPUTER BOARDS 

Containing a variety of NPN and 
PNP germanium transistors and a 
host of other components, these 
4in x 2iiu boards are supplied 
with free technical information on 
all parts. Each board has a mini¬ 

mum of 4 transistors. 

100 Boards . . 

25-99 Boards . . 

10-24 Boards . . 

1-9 Boards 

PRICE POST 

. . 20c ea. 50c 

. . 25c ea. 25c 
. . 30c ea. 25c 

35c ea. 10c 

BARGAINS 

2N3054 . . $1.90 
2N3055 . $1.90 
BC108. 50c 
BC109. 60c 
BF115 . 65c 
AC 125. 80c 
AC126. 80c 
AC127/128 .. . . $1.75 
AC187/188 .. . . $1.85 
AD161/162 . . . . $3.20 
EM404 . 30c 
BA100. 35c 
OA91. 20c 

E.A. 10 PLUS 10 
STEREO AMPLIFIER 

Nov. 1968 

Complete kit.$58.00 
Built and Tested.$68.00 
Freight. $1.00 

Magnetic Pre-Amp Kitset 

As in E.A., Oct., 1965. 

All parts supplied. 
Use for pick-up or tape heads. 

Mono $4.90. Stereo $9.00. 

MODULAMPS . . . . ea. $4.00 

Small 1W transistor audio 
amplifiers by Pre-Pak. 

Supply volts • • 6-12v DC. 
Input sensitivity lv P-P. 

Freq. response 50Hz-20KHz. 

INTEGRATED CIRCUITS 

Plessey SL403A/Sinclair 1C-10 
lOw Peak. 
5w R.M.S. 

$10.50 

G.E. 2w R.M.S. 
G.E. 5w R.M.S. 

Post 25c. 

TWEETERS 

3iin 5KHz-16KHz 
12w R.M.S., $3.30. 

3±in 5KHz-18KHz 
15w R.M.S., $4.10. 

Post 50c. 

PACK AND POST 

10c ANY ORDER 

UNLESS INDICATED, 

SPEAKER ENCLOSURES 
TEAK CABINETS 

8WR and 3TC . . $30.00 ea. 
2 x 8WR and 3TC . $45.00 ea. 

FREIGHT, $1. 

Hi-Fi TWIN-CONE SPEAKERS 

8ohm or 15ohm. 

6±in 30Hz-15KHz 
6w R.M.S., $11.20. - 

8in 30Hz-15KHz 
8w R.M.S., $12. 

lOin 30Hz-15KHz 
lOw R.M.S., $12.40. 

12in 30Hz-15KHz 
lOw R.M.S., $12.84. 

MAGNETIC CARTRIDGES 

At 66. 

20Hz-20KHz ± 2db. 
Tracking weight .5-2.5 grams. 

$8.50. 

At 215, $11.50. 
At 33, $13.95. 

Post 25c. 

HIGH-POWER SPEAKERS 

Suit guitar amps., etc. 

12in Aust. 15w Twin Cone, 
$20.00. 

12in Imported 40w .... $30.00 
12in Aust. 50w.$50.00 
15in Aust. 30w . . ... . . $50.00 

Freight $1.00 ea. 

STEREO HEADPHONES 

SDH-7 25Hz-15KHz .... $7.50 
SDH-8 20Hz-17KHz ... $9.50 
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assisted by his son Paul, who demon¬ 
strated several pieces of equipment suitable 
for Y.R.C.S. projects. 

The second lecture was given by Keith 
Woodward, VK2BAU, who demonstrated 
the making of printed circuit boards. 
Several of the students present assisted 
Keith in the making of the boards, which 
they were allowed to keep. 

A talk and demonstration on buildine 
sniffers for 144MHz was given by Chris 
Jones, VK2ZDD. 

The final lecture demonstration was 
given by Vic Barker, VK2ZW. The 
subject, amateur television, held the atten¬ 
tion of all present, many seeing them¬ 
selves and their friends on the television 
screen for the first time. 

In addition to the lectures, competitions 
for pieces of equipment built by Y.R.C.S. 
members as projects in conjunction with 
the various certificate grades was held. 
All attending agreed that it was an 
excellent event and a credit to the 
organisers. 

Maitland Radio Club: Early in Novem¬ 
ber, in conjunction with a Mardi Gras 
arranged by the East Maitland Swimming 
Pool Committee, the Maitland Radio Club 
organised a display of radio equipment 
in the A.N.Z. Bank. The station was 
manned by several members of the club 
who, in addition to answering questions 
on amateur radio and the operation of 
the equipment, maintained contacts with 
stations on the 52.525MHz FM net 
frequency. 

During 1969 the members of the club 
had a number of successes in the Y.R.S. 
examinations. Seventeen members gained 
certificates in the Elementary and Junior 
examinations. Of these eight were Honours, 
seven were Credits. A further 24 members 
sat for examinations at the end of Novem¬ 
ber for the Elementary, Junior and Inter¬ 
mediate grades. All examinations are held 
at the Maitland Technical College and 
supervised by the club’s examination 
supervisor, Mr Cec Cook . 

Up till the end of November, 1969, the 
Maitland Radio Club conducted two 
elementary, two junior, one intermediate 
and two Morse code classes each week. 
“On the air” instruction was also given. 
It is expected that additional classes will 
be necessary in 1970. 

Information on the Maitland Radio 
Club’s activities may be obtained by 
writing to the Secretary. Box 54, P.O.. 
East Maitland, N.S.W. 2323 or by tele¬ 
phoning Maitland 33-7286, STD area code 
049. 

Westlakes Radio Chib: Work is pro¬ 
gressing on the new premises for the West- 
lakes Radio Club at Teralba. The brick 
toilet block has been completed, also the 
installation of work benches, lighting and 
canteen. 

To further encourage the use of tran¬ 
sistors, and in the interest of safety first 
no 240V mains supply will be available 
anywhere in the work area. Distribution 
panels on the work benches will, how¬ 
ever, have provision for a nine volts DC 
from a central supply source. 

Low voltage soldering irons will be used 
throughout and a community aerial will 
be connected to all work positions. It is 
anticipated that the move from the old 
premises will be completed in time to en¬ 
able the club to begin all phases of its 
activities in January, 1970. 

Club secretary, Bruce M o r 1 e y, 
VK2ZNB, P.O. Box 1, Teralba, N.S.W. 
2284. Telephone, Newcastle 59-1667. 

Parramatta Marist Radio Club. This club 
has been operating for 18 months. The 
interests of participants have varied, many 
being satisfied with the crystal set stage 
73 sets have worked successfully; but 
others have gone on to far more exciting 
jobs, such as electronic organs, 3-valve re¬ 
ceivers, signal injectors and transistor 
amplifiers. Some are having success with 
guitar amplifiers. 

A 1946 ex-army superhet receiver has 
interested many in amateur and short¬ 
wave listening. The Elementary Certificate 
tally at October 1969 stood at 9 Honours. 
7 Credits and 8 Passes. One Credit and 

one Pass have so far been gained at the 
Junior level. 

One project was used in a public dis¬ 
play for a function at the boys’ own 
school, and also at another large school 
nearby. The unit displayed contained 52 
lights operated by automatic switching de¬ 
vices. 

Successful students for the Elementary 
Certificate were:— 

Honours 
D. Lark F. Blow 
M. Lindfield P. Callaghan 
P. Gibbs J. Kennedy 
P. Green S. Hoile 
J. Maquire 

Credit 
R. McCormack E. Blow 
J. Younane C. Hones 
P. Murphy G. Kelly 
P. Robinson 

Pass 
P. Wrightman D. Casey 
J. Meddows G. Cash 
S. Zielinski R. Peacock 
G. Campbell T. Nolan 

Junior Certificate 
P. Gibbs —Credit P. Murphy —Pass 

WARNINGS ISSUED 
During November 1969, a number of 

146MHz FM net operators received direct 
warnings from the Superintendent Radio 
Branch, P.M.G.’s Department, for breaches 
of the Regulations applying to the 
amateur service, including on-air matter 
and on-air manners, reported by the 
monitoring station in the Sydney area. It 
is understood that any future breaches 
of that nature and any other activity 
contrary to the regulations could result in 
the suspension or cancellation of the 
offenders’ licences. 

AMATEURS’ CODE 
In addition to the regulations issued by 

licensing authorities, the amateur service, 
like many other associations catering for 
the interests of the members, has a code 
of ethics recognised the world over by 

operators who value their amateur opera¬ 
tor’s licence and privileges. 
1. The amateur is gentlemanly — he 

never knowingly uses the air for his 
own amusement in such a way as to 
lessen the pleasure of others. He abides 
by the pledges given by his Society 
on his behalf to the public and the 
Government. 

2. The amateur is loyal — he owes his 
amateur radio to the efforts of his 
Society and he offers it his unswerving 
loyalty. 

3. The amateur is progressive — he keeps 
his station abreast of science. It is 
built well and is efficient. His operating 
practice is clean and regular. 

4. The amateur is friendly — slow, patient 
sending when requested, friendly advice 
and counsel to the beginner, kindly 
assistance and co-operation for others: 
these are the marks of the amateur 
spirit. 

5. The amateur is balanced — radio is 
his hobby. He never allows it to 
interfere with any of the duties he 
owes to his home, his job, his school, 
or his community. 

6. The amateur is patriotic — his know¬ 
ledge and his station are always ready 
for the service of his country and his 
community. 

PROPAGATION RESEARCH 
As an aid to ionospheric research, the 

International Amateur Radio Club in 
Geneva founded in 1963 the C.P.R. 
Award (Contribution to Propagation Re¬ 
search). A map showing the 90 geographi¬ 
cal zones was published in “Electronics 
Australia” in February, 1967. A list 
of countries with their prefixes and zones 
is published overleaf. 
fiiiiiimimiHtiiiiiiiiiiiiiimiiiiiiiiiiiimiiiiiiuiiiiiiiiiimiiiiiiiiiiiiiimiiJiiiiiiiii 

AUSTRALIS LAUNCH 
The Australian amateur satellite “Aus- 

tralis-Oscar V” is scheduled to be launch¬ 
ed on January 9. 
miiiiiiiiiiiiiuiimiiimiiiiiiiiiimiiiiimuuiuuMiiiituuuiiiuiimiuiimiuuiiiii 

SPECIAL 3 MONTHS OFFER 
ON STANDARD AMATEUR CRYSTALS 

.01 per cent $4.25, .005 per cent $5.50 inc. S. Tax and Postage 
Style HC-6U Holder Frequency Range 9 to 15 MHz Commercial 
Crystals in HC-6U Holders .005 per cent Tolerance Frequency 
Range 9 to 15 MHz $6.00 plus S. Tax. 
Prices of Closer Tolerance on application. 

BRIGHT STAR CRYSTALS 
Preferred by leading Manufacturers throughout the country for— 

A CCURA CY■ STABILITY-ACTIVITY- OUTPUT 
Consult us for Crystals for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 

Established 36 Years 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS alio AVAILABLE 

Our modern Factory equipment allows us to offer you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 
Contractor! to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs CARREL & CARREL 
BOX 2102. AUCKLAND. 

MESSRS ATKINS (W.A.) LTD., 
894 Hay Street .PERTH. 

MESSRS, A. E. HAROLD PTY. LTD., 
123-125 Charlotte Street. Brisbane. 

MESSRS LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PTY,. LTD.. 

34 Brisbane Street. Hobart. 
and 29 St. John Street. 

LAUNCESTON. TASMANIA. 

BRIGHT STAR RADIO 
546-5076 LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 546-5076 

ELECTRONICS Australia, January, 1970 139 



The latest touchdown in the MSP range of Hi-Flux speakers fulfils a 
requirement where high power handling and quality reproduction of 
bass frequencies are of prime importance. It features a nominal 35 Hz 
resonance and this coupled with an exponential cone form allows 
smooth frequency coverage from 30 Hz to 6 kHz when used in a 
suitable enclosure. The use of a 2 inch diameter voice coil and heavy 
duty ceramic magnet ensures optimum efficiency; the design of cone 
rim and suspension coupled with voice-coil magnet design provides 
linear cone excursion to the specified limit of power handling capability. 

47 YORK STREET SYDNEY 2 0233 • 

MANUFACTURERS SPECIAL PRODUCTS PTY LTD 

ADELAIDE BRISBANE HOBART LAUNCESTON MELBOURNE 
510111 31 0341 3 3836 2 1804 67 9161 

PERTH 
28 3425 

SYDNEY 
533 1277 & 29 7031 
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I.A.R.C. CPR LIST OF COUNTRIES 
Prefix Country Zone 

A2 Botswana 57 
AC1, 2, Bhutan 41 

5,0 
AC3 Sikkim 42 
AC4 Tibet 42,43 
AP East Pakistan 41 

AP West Pakistan 41 
BV Taiwan 44 
BY Chinese P.R. 33,42,43,44 
CE1, 2, 3, Chile 14 
4,5 

CE6, 7, 8 Chile 16 
CE9A Chile (Antarctica) 73 
CEO A Easter Island 63 
CE0X San Felix Island 14 
CE0Z Juan Fernandez Island 14 

CM, CO Cuba 11 
CN2, 8, 9 Morocco 37 
CPI, 8,9 Bolivia 12 
CP2, 3, 4, Bolivia 14 
5, 6,7 

CR3 Portuguese Guinea 46 
CR4 Cape Verde Islands 46 
CR5 Sao Thome and Principe 47 
CR6 Angola 52 
CR7 Mozambique 53 

CR8 Timor 54 
CR9 Macao 44 
CT1 Portugal 37 
CT2 Azores Islands 36 
CT3 Madeira Islands 36 

CX Uruguay 14 
DJ, DK, Germany 28 
DL, DM 
DU, DX Philippines 50 
EA Spain 37 
EA6 Balearic Islands 37 

EA8 Canary Islands 36 
EA9 Ifni 37 
EA9 Ria de Oro 46 
EA9 Spanish Morocco 37 
EA0 Spanish Guinea 47 

El Rep. of Ireland 27 
EL, 5L Liberia 46 
EP, EQ Iran 40 
ET3, 9E, Ethiopia 48 
9F 
F France 27 

FB8W Crozet Island 68 
FB8X Kerguelen Islands 68 
FB8Y Terre Adelie 70 
FB8Z Amsterdam and St Paul Is. 68 
FC Corsica 28 

FG7 Guadeloupe Island 11 
FH8 Comoro Islands 53 
FK8 New Caledonia 56 
FL8 Fr. Somaliland 48 
FM7 Martinique 11 

F08 Clipperton Island 10 
F08 French Oceania 63 
F08M Maria Theresa Reef 79 
FP8 St. Pierre & Miquelon Isl. 09 
FR7 Glorioso Islands 53 

FR7 Juan de Nova Island 53 
FR7 Reunion Island 53 
FR7 Tromelin Island 53 
FS7 St. Martin 11 
FU8, YJ New Hebrides 56 

FW8 Wallis and Fortuna Isl. 62 
FY7 French Guiana & Inini 12 
3, GB England 27 
GC Guernsey and Dep. 27 
3C Jersey Island 27 

3D Isle of Man 27 
31 Northern Ireland 27 
3M Scotland 27 
3W Wales 27 
HA, HG Hungary 28 

-IB Switzerland 28 
iBO, HE Liechtenstein 28 
IC Ecuador 12 
TC8 Galapagos Islands 12 
-IE, HBO Liechtenstein 28 

IH Haiti 11 
II Dominican Republic 11 
JK Colombia 12 
1K0 Bajo Nuevo 11 
IKO Malpelo Island 12 

Prefix 
HKO 
HKO, 
KS4B 
HL, HM 
HP 
HR 

HS 
HU, YS 
HV 
HZ, 7Z 
I 

IS 
IT 
JA, JH, 
JR 
JD 
JD 

JT 
JW 
JX 
JY 
K, W 

KA 
KB6 
KB6 

KC4 

KC4AAC 
KC4AAD 
DC4USB 
KC4USH 
KC4USL 

KC4USM 
KC4USN 
K.C4USP 
KC4USV 
KC4USX 

KC6 
KC6 
KG4 
KG6 
KG6R, S, 
T 

KH6 
KH6 
KJ6 
KL7 
KM6 

KP4 
KP6 
KP6 
KR6, 8 
KS4 

KS4B, 
HKO 
KS6 
KV4 
KW6 

KX6 
KZ5 
LA, LG 
LA 
LU-A 
thru U, 
LU-Y 

LU-V, W, 
X 
LU-Z 
LX 
LZ 
MP4B 

MP4D 
MP4M 
MP4Q 
MP4T 
OA 

OD5 
OE 
OH, OF 
OHO 
OK, OL, 
OM 

ON 
OR4 
OX, XP 
OY 
OZ 

Country Zone 
San Andres & Providencia 11 
Serrana Bank 11 

Korea 
Panama 
Honduras 

Thailand 
El Salvador 
Vatican City 
Saudi Arabia 
Italy 

Sardinia 
Sicily 
Japan 

Marcus Island 
Bonin & Volcano Isl. 

Mongolia 
Svalbard 
Jan Mayen 
Jordan 
(See W) 

Japan 
Baker and Howland Isl. 
Canton, Enderburry and 
American Phoenix Isl. 
Navassa Island 

Vostok Station 
Byrd Long Wire 
Byrd Station 
Hallett Station 
Brockton Station 

Byrd Noise Facility 
South Pole 
Palmer Station 
McMurdo Station 
Williams Field 

Eastern Caroline Islands 
Western Caroline Islands 
Guantanamo Bay, Cuba 
Guam 
Marianas Islands 

Hawaii 
Kure Island 
Johnston Island 
Alaska 
Midway Islands 

Puerto Rico 
Palmyra Islands 
Jarvis Island 
Ryukyu Islands 
Swan Island 

Serrana Bank and 
Roncador 
American Samoa 
Virgin Islands (U.S.) 
Wake Island 

Marshall Islands 
Panama Canal Zone 
Norway 
Antarctica 
Argentina 

Argentina 

Antarctica 
Luxembourg 
Bulgaria 
Bahrain Island 

Das Island 
Muscat & Oman 
Qatar 
Trucial Oman 
Peru 

Lebanon 
Austria 
Finland 
Aaland Islands 
Czechoslovakia 

44 
11 
11 

49 
11 
28 
39 
28 

28 
28 
45 

45 
45 

43 
18 
18 
39 

45 
61 

62 
11 

70 
72 
72 
71 
74 

72 
74 
73 
71 
71 

64 
64 
11 
64 
64 

61 
61 
61 
01 
61 

11 
61 
62 
45 
11 

11 
62 
11 
65 

65 
11 
18 

67, 69 
14 

Belgium 
Antarctica 
Greenland 
Faeroe Islands 
Denmark 

16 

73 
27 
28 
39 

39 
39 
39 
39 
12 

39 
28 
18 
18 
28 

27 
67 
05 
18 
18 

Prefix Country Zone 
PA, PE, 
PI 

Netherlands 27 

PJ2 Curacao 11 
PJ3 Aruba 11 
PJ4 Bonaire 11 
PJ5 St. Eustatius 11 

PJ6 Saba 11 
PJ7 St. Martin 11 
PX Andorra 27 
*PY 1,2, 
3, 4, 5, 9 

Brazil 15 

*PY6, 7, 8 Brazil 13 
♦Also PQ, PR, PS, PT and PU 

PY0 Fernando Da Noronea 13 
PY0 St. Peter & Paul Rocks 13 
PY0 Trinidade 15 
PY0 Martim Vaz. Island 15 
PZ1 Surinam 12 

SK, SL, 
SM 

Sweden 18 

SP Poland 28 
ST Sudan 48 

SU Egypt (U.A.R.) 38 
SV Greece 28 
SV Crete 28 
SV Dodecanese Islands 28 
TA, TC Turkey 39 

TF Iceland 17 
TG Guatemala 11 
TI Costa Rica 11 
TI9 Cocos Island 11 
TJ8 Cameroon 47 

TL Central African Republic 47 
TN8 Congo Republic 52 
TR8 Gabon 52 
TT Tchad 47 
TU Ivory Coast 46 

TY Dahomey 46 
TZ Mali 46 
UA1KAE Mirny Station 69 
UA1KED Franz Josef Land 75 
UA, UV, 
UW1-6 

European U.S.S.R. 19, 29 

UA2 Kaliningradsk 29 
UA, UV, Asiatic U.S.S.R. 30 
UW9 A-G, 
Q-T, W 
UW9H, 
I,M-P,U, 
V, Y 

Asiatic U.S.S.R. 31 

UA, UV, 
UW9, J, L 

Asiatic U.S.S.R. 21 

UA, UV 
UW9X 

Asiatic U.S.S.R. 20 

UA, UV 
UW0 A, B 

Asiatic U.S.S.R. 22 

UA, UV 
UW0A, B 

Dickson Island 22 

UA, UV, 
UWO C, 
D, G, K- 
M 

Asiatic U.S.S.R. 34 

UA, UV 
UWO, E 
F, Z 

Asiatic U.S.S.R. 35 

UA, UV Asiatic U.S.S.R. Magadan 
UW0I Region W of 155E 24 

UA, UV Asiatic U.S.S.R. Magadan 
UWOI Region btwn 155 & 170E 25 
UA, UV Asiatic U.S.S.R. Magadan 
UWOI Region E of 170E 26 

UA, UV 
UWOI 

Wrangel Island 26 

UA, UV 
UW0J 

Asiatic U.S.S.R. 33 

UA, UV 
UWOO 
P, s, T, U 
V 

Asiatic U.S.S.R. 32 

UA, UV, 
UW0Q, R 

Asiatic U.S.S.R. 23 

UA, UV, 
UW0Y 

Asiatic U.S.S.R. 43 

U5AR- 
TEK 

Ukraine 29 

UB, JT 
UY5 

Ukraine 29 

UC2 White Russian S.S.R. 29 
UD6 Azerbaijan 29 
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OUST OF DRAWERS 
Three type* of Galvanised Cheats measuring 
17Vbin x 6V4in x ll%in, containing 16 
drawers, each measuring 6W x 3%in x 2V$in. 

• TYPE C.D.l. With 16 undivided drawers. 

• TYPE C.D.2. With 16 triple compartment 
drawers. 

• TYPE C.D.3. With 8 triple compartment 
drawers, and 8 undivided drawers. 

• TYPE C.D.4. A 17Vfein x 11 Vain Gal¬ 
vanised Chest containing 4 full-length daw- 
ers each measuring \53Ain x 6$fem x 2V4in. 

The Chests are finished in blue hammertone 
stoving enamel, are complete with identifica¬ 
tion cards and packed in strong corrugated 
cartons. Provision is made for all units to 
he bolted together in tiers. 

WRITE FOR FREE CATALOGUE AND 
PRICE LIST OF TOOL BOXES AND 

CHESTS OF DRAWERS. 

COLOUR TELEVISION 

With particular reference 

to the PAL system by 

G. N. PATCHEIT 

This book now available 
$5.95 

"PIPGRAS" HOLE PUNCHES 
"PIPGRAS" Hole Punches are made from 
Alloy Tool Steel, and cut clean and 
accurate hole* in sheet metal. They make 
a smooth, perfect hole without reaming or 
filing. 

SCREW TYPE, ROUND 
Supplied with "UNBRAKO" High Tensile 
Socket Screws and Wrenches. Cut holca In 
aheet metal up to 18 gauge. 

Pilot Price 

Suppli 
Socket 
aheet _ _ _ _ 
Type Nominal Actual Water Pipe Pilot 
No. Size SIu Size a.D.) Drill Size 
32.5 
40.5 
48.5 
56.5 
64.5 
72 .S 
76.5 
80.5 
88.5 

V4in 0.507in 
ttin 0.6l8in 

0.742in 
0.884in 
1.0081n 
1.133in 
1.172in 
1.258in 

V4ln 
ttin 

tin 
1 Vbin 

3/l6in 
lViin 

lttin 1.382in 
With Heat Treated, High Tensile Steel Hex. 

Head Bolt and Nut. 
Cut holes in sheet metal up to 16 gauge. 
96.5 lWin 1.512in — 9/16in $6.68 
112.5 min 1.762in 1 V4in 9/16in $7.68 
128.S 2in 2.014in lVhin 9/16in 

BEILPHONE 

Pick up the receiver and dial puah num¬ 
ber dealred. 

Large $13.50 per pair 
Small $10.12 per pair 

mum sve 
TV-RADIO 
REMOTE CONIROI 
LISTENER O' o 
This TV-Radio Remote Control Listener is 
a combination of an extension speaker and 
a remote control station to regulate the 
sound of both the TV, Radio, Phono, or 
Hi-Fi set and the speaker incorporated in 
the Listener Itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV, Radio, Phono, or 
Hi-Fi set without disturbing others around 
you. Unwanted commercials can be easily 
cut off by merely turning down the control 
of the TV-Radio Remote Control Listener. A 
modern designed plastic cabinet with easily 
adjustable fingertip controls ideal for use 
in home, office and business. Complete with 
earphone, 20ft of lead wire and installation 
instructions. 

Price $8.75 

Uiiiimiiiiiiiiiimmiiiiiimuiiiiiiiiii 

1 Trade enquiries | 
| prices available | 

on application | 

| Free parking | 
at Rhodes 

I Phone: 
| 73-0211 Rhodes 
I 29*4451 City I 
| 73-5586 Sat. Morning. | 
miiiiimitiimiiiiiimiimiimimiiiTi 

THIS MONTH'S SPECIALS 
Radar 1XR Power Supply $30.60 
Radax 05XR Power Supply $20.40 
Lapel Microphone X67 .. $00.90 
Table Microphone BM3 $ 7.50 

8 WAIT STEREO AMPLIFIER 
MODEL SA-80S 

SPECIFICATIONS 
Output Power: 8 Watt, 4 Watts per chan- 

Frequency Retponse: 60 to 15,000 cps. plus 
or minus 1 db. 

Harmonic Distortion: Less than 3%. 
Hum and Noise: 52 db below rated <outpjrt. 
Sensitivity: Phone (Crystal) lOOmV 250K 

ohm. jqqjjjy 

Tube Complements: 12AX7xl, 30A5x2, 
lS3l5xl (Silicon Rectifier). 

Dimensions: 5.11b. 9Hin x 6Viin x 3in. 

BOOK SHELF TYPE 
SPEAKER SYSTEM 
MODEL SMS 

Speaker: 41a, • ohma. 
Frequency Retponse: 70-13,000 cpa. 
Sensitivity: 93dB. 
Power Input: 8W (Music Power). 
Cabinet Size: 9%lfl <H) x 6V4in (W) 

5% (D). 
Finish: Walnut lacquer. 

MODEL M6 FOUR CHANNEL 
TRANSISTORISED MICROPHONE 

MIXER 

-.<? ,<C MM 

All four inputs accept standard two circuit 
Phone Plugs, while the output jack accepts 
a standard circuit Phone Pin Plug. 

SPECIFICATIONS: 

• Input Impedance: “Hi" Impedance for 
Crystal Microphone, etc. • Gain: Ap¬ 
proximately 6 db. • Maximum Input Signal: 
1.5 volts. • Maximum Output Signal: 2.5 
volts. • Output for Minimum Distortion: 
2 volts. •Hum: 0. • Battery: 9 volts. 

Mono $6.75 Stereo $9.75 

GENERAL ACCESSORIES 
(A DIVISION OP ELECTRONICS INDUSTRIES) 

116-118 CLARENCE ST., SYDNEY 29-4451 443 CONCORD RD., RHODES 73-0211 
BOTH STORES OPEN SATURDAY MORNING FREE PARKING SPACE AT RHODES FOR CUSTOMERS 
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Prefix Country Zone 
UF6 Georgia 29 
UG6 Armenia 29 
UH8 Turkomen 30 
UI8 Uzbekh 30 

UJ8 Tadzhik 31 
UL7 Kazakh 30 
UM8 Kirghiz 31 
UNI Karelo-Finnish Region 19 
U05 Moldavia 29 

UP2 Lithuania 29 
UQ2 Latvia 29 
UR2 Estonia 29 
VE1,2 Canada 09 
VE3 Canada 04 

VE4, 5 Canada 03 
VE6, 7 Canada 02 
VE8 Canada 02, 03, 04, 75 
VK1, 2, 3, 
5,7 

Australia 59 

VK2 Lord Howe Island 60 

VK4, 8 Australia 55 
VK4 Willis Island 60 
VK6 Australia 58 
VK9 Cocos-Keeling Island 54 
VK9 Christmas Island 54 

VK9 Norfolk Island 60 
VK9 New Guinea 51 
VK9 Papua 51 
VK9 Nauru Island 65 
VKO Mawson Base 69 
VKO Wilkes Base 70 
VKO Heard Island 68 
VKO Macquarie Island 60 
VOl, 2 Newfoundland and 

Labrador 09 
VP1 British Honduras 11 
VP2A Antigua, Barbuda and 

Anguilia 11 
VP2D Dominica 11 
VP2G Grenada and Dependencies 11 
VP2K St Kitts and Nevis 11 
VP2L St Lucia 11 
VP2M Montserrat 11 

VP2S St Vincent and Dep. 11 
VP2V British Virgin Islands 11 
VP5 Turks and Caicos Islands 11 
VP7 Bahama Islands 11 
VP8 Falkland Islands 16 

VP8 South Georgia Island 73 
VP8 Graham Land 73 
VP8 South Orkney Island 73 
VP8 South Sandwich Islands 73 
VP8 South Shetland Islands 73 
VP9 Bermuda Islands 11 
VQ8 Agalega and St. Brandon 53 
VQ8 Chagos Island 41 
VQ8 Mauritius 53 
VQ8 Rodriguez Island 53 

VQ9 Aldabra Island 53 
VQ9 Desroches Island 53 
VQ9 Farquhar Island 53 

Prefix Country Zone 

VQ9 Seychelles Islands 53 
VRl British Phoenix Isl. 62 
VR1 Gilbert, Ellice, Ocean 65 
VR2 Fiji Islands 56 
VR3 Fanning and Christmas Is. 61 
VR4 Solomon Islands 51 
VR5 Tonga Islands 62 
VR6 Pitcairn Island 63 
VS5 Brunei 54 
VS6 Hong Kong 44 
VS9A Aden 39 
VS9K Kamaran Island 39 
VS9S Socotra Island 48 
VU Andaman and Nicobar Isl. 49 
vu India 41 
VU Laccadive Islands 41 
W, Kl, 2 
3, 4, 8,9 

U.S.A. 08 

W, K5, 0 U.S.A. 07 
W, K6, 7 U.S.A. 06 
XE, XF 
4A 

Mexico 10 

XF4 Revilla Gigedo Island 10 
XP, OX Greenland 05 
XT Voltaic Republic 46 
XU Cambodia 49 
XV5, Vietnam 49 
3W8 
XW8 Laos 49 
xz Burma 49 
YA Afghanistan 40 
YB, YC, 
YD, 8F 

Indonesia 54 

YI Iraq 39 
YJ,FU8 New Hebrides Islands 56 
YK Syria 39 
YN, YN0 Nicaragua 11 
YO Romania 28 

YS, HU El Salvador 11 
YU Yugoslavia 28 
YV Venezuela 12 
YV0 Aves Island 11 
ZA Albania 28 

ZB2 Gibraltar 37 
ZC4, 5B4 Cyprus 39 
ZD3 The Gambia 46 
ZD5 Swaziland 57 
ZD7 St. Helena Island 66 

ZD8 Ascension Island 66 
ZD9 Tristan da Cunha & 

Gough Island 66 
ZE Rhodesia 53 
ZF1 Cayman Islands 11 

ZK1 Cook Islands 63 
ZK1 Manihiki Islands 63 
ZK2 Niue Island 63 
ZL Auckland & Campbell Is. 60 
ZL Chatham Islands 60 

ZL Kermadec Islands 60 
ZL New Zealand 60 
ZL5 Antarctica 71 
ZM7 Tokelaus Islands 62 

Prefix Country Zone 
ZP Paraguay 14 
ZS1, 2, 4 
5,6 

South Africa 57 

ZS2 Prince Edward & Marion 57 
ZS3 Southwest Africa 57 
3A Monaco 27 
3B,3C See VE 
3V8 Tunisia 37 
3W8, XV5 Vietnam 49 
3X, 7G Republic of Guinea 46 
3Y Bouvet Island 67 
4A, XE 
XF 

Mexico 10 

4S7 Ceylon 41 
4U1ITU U.N. Geneva 28 
4U1TIC U.N. Turin 28 
4W Yemen 39 
4X, 4Z Israel 39 
5A Libya 38 
5B4, ZC4 Cyprus 39 
5H3 Tanzania 53 
5L, EL Liberia 46 
5N2 Nigeria 46 
5R8 • Malagasy Republic 53 
5T Mauritania 46 
5U7 Republic of Niger 46 
5V Togo 46 
5W1 Western Samoa 62 
5X5 Uganda 48 
5Z4 Kenya 48 
601,2,6 Somali Republic 48 

6W8 Senegal 46 
6Y5 Jamaica 11 
7G1, 3X Republic of Guinea 46 
7P8 Lesotho 57 
7Q7 Malawi 53 
IX Algeria 37 
7Z, HZ Saudi Arabia 39 
8F, YB, 
YC, YD 

Indonesia 54 

8J Antarctica 67 
8P Barbados 11 

8Q Maidive Islands 41 
8R Guyana 12 
8Z4 Saudi Arabia/Iraq 

Neutral Zone 39 
8Z5, 9K3 Saudi Arabia/Kuwait 

Neutral Zone 39 
9A1 San Marino 28 
9G1 Ghana 46 
9H1 Malta 28 
9J Zambia 53 

9K2 Kuwait 39 
9K3, 8Z5 Kuwait/Saudi Arabia 

Neutral Zone 39 
9L1 Sierra Leone 46 
9M2, 4 West Malaysia 54 
9M6, 8 East Malaysia 54 
9N1 Nepal 42 
9Q5 Republic Of Congo 52 

9U5 Burundi 52 
9V1 Singapore 54 
9X5 Rwanda 52 
9Y4 Trinidada and Tobago 11 

Registered Trade MarK 

ELECntOUIBE 
IMPROVES ELECTRICAL CONTACTS 
INCREASES RELIABILITY AND 
LOWERS MAINTENANCE COSTS SAFE ON POLYSTYRENE, P.V.C. MAKROLON, 

PAINTS, NATURAL AND SYNTHETIC 
RUBBER NON-HAZARDOUS VAPOUR 

Write for free Products Summary on the range of electrical and mechanical oils and greases 

RICHARD FOOT (Australia) PTY. LTD. 
63 Hume St., Crows Nest, N.S.W. Tel. 43-0326. 

Available from leading 
elec+rical wholesalers. 
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NEW RH (Radio House) RANGE 
OF MULTIMETERS 

Model RH-80 $18.00 Postage 50c 
20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 
DC Volts. 0.5, 2.5, 10, 50, 

250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 

1000 V 
DC Current: 50uA, 5mA, 

50 mA, 500 mA 
Resistance; 5 kO, 50k0, 

500kQ, 5 Megfl 
Decibels. —10 4- 62 lb 
Accuracy. DC±3%, AC 

±4% (of full scale) 
Batteries. Two 1.5V dry cells. 

Size A A, “Eveready” 915 
• Overload-protected by dual 
silicon diodes. • Mirror scale. 
• Double-jewelled ±2% 
meter. # ± 1% temperature- 
stabilized film resistors. 

Model RH-100 $39.75 Postage 75c 
100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload Protected by Dual Silicondiodes • Double- 
jewelled ± 2 per cent Meter • ±1 per cent Temper¬ 
ature-stabilised Film Resistors • Polarity Changeover 
Switch • Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS: 
DC Volts: 0.6, 3, 12, 60, 300, 

600, 1200V (100,000 /V) 

AC Volts: 6, 30, 120, 300, 
1200V (10,000 O/V) 

DC Current: 12/xA, 300 fxAf 
6mA, 60mA, 600mA, 
12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20Kfi, 200KD, 
2MO, 20Mfi 

Decibels: —20 to + 17,31,43, 
51, 63. 

Accuracy: DC±3 per cent, 
AC± 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size A A, “Eveready” 915 

Actual Size BOOK TYPE 

MINI-TORCH 
With fob keyring, 
attractive gold finish 
case. Simply squeeze. 
Illuminates car and 
house locks. $4 posted 
anywhere. 

The latest model portable Tape- 
recorder. 4 transistor, 3in reels, 
2 tracks. Instruction manual. Size 
10iin x 7in x Uin. 
Just open the book and record. 
Supplied complete with tape, mic¬ 
rophone and batteries. Special 
discount price, $20.50, posted 
anywhere. 

Model RH-20 $15.00 Postage 50c 
20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 
DC Volts: 0.25, 2.5, 10, 50, 

250, 1000 (20,000/V) 
AC Volts: 10, 50, 250, 500, 

1000 (10,000/V) 
DC Current. 50 uA, 25mA, 

250mA 
Resistance. 7kft, 700kO, 7Mfl 
Decibels. —10 4-22 (at AC/ 

10V) 4-20 4-36 (at AC/ 
50V). upper frequency limit 
7kc. 

Accuracy. DC ±3%, AC 
±4% (of full scale) 

Batteries: Two 1.5V dry cells. 
Size A A, “Eveready” 915 

• Overload-protected by dual 
silicon diodes. 
• Double - jewelled ±2% 
meter. • ±1% temperature- 
stabilized film resistors. 

Model RH-55 $20.00 Postage 50c 

30,000 Ohms per Volt DC 
14,000 Ohms per Volt AC 
SPECIFICATIONS: 
♦DC Volts: 0.6, 3V, 12V, 

60V, 300V, 1200V (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 

♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db +23 db. 
♦Meter Sensitivity: 23 A. 
• Overload-protected by dual 
silocon diodes. • Mirror scale. 
• Double-jewelled ±2% 
meter. • ± 1% temperature- 
stabilized film resistors. 

Model RH-60 $25.00 Postage 50c 
50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 
DC Volts: 0.25, 2.5, 10, 50, 

250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 

1000 V 
DC Current. 25 uA, 5 mA, 

50 mA, 500 mA 

Resistance: 10 kO, 100 kO, 
1 Megft, 10 Megft 

Decibels. —10 +62* db 
Accuracy: DC±3%, AC± 

4% .(of full scale) 
Batteries. Two 1.5 V dry cells. 

Size A A, “Eveready” 915 
• Overload-protected by dual 
silcon diodes. • Mirror scale. 
• Double-jewelled ±2% 
meter. • + 1% temperature- 
stabilized film resistors. 

Just arrived. New stocks of the latest model 

Crystal Radios. Price $3.95 plus postage 35c. 

Complete with earphone, aerial clip and at¬ 

tractive plastic case. 

RADIO HOUSE PTY. LTD. 
306-308 PITT STREET: 6 ROYAL ARCADE & 760 GEORGE STREET, SYDNEY 
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Survey of European transmission 

The latest of our six-monthly surveys of European signals 
shows an increased use of lower frequencies with the best 

reception during the hours of darkness. 

by Arthur Cushen 

ALBANIA: Radio Tirana has several 
transmissions in English for the Pacific 
area, but best reception is at 0630GMT 
when using 9495KHz. Another service at 
2000GMT can be received on 7090KHz. 

AUSTRIA: Vienna has a special trans¬ 
mission to Australia and New Zealand on 
17855KHz from 1000 to 1200GMT. The 
programs are mainly in German, but an 
increasing number of English broadcasts 
are now being provided. 

BELGIUM: Brussels Radio has only 
two transmissions in English, and at this 
time of the year reception is possible only 
of the program beginning at 2205GMT. 
This 10-minute program can be received 
on 9550, 9660 and 11715KHz. A more 
reliable signal is at 1000GMT on 21510 
and 17860KHz when programs are 
beamed to Africa in French or Dutch. 

BULGARIA: Radio Sofia has trans¬ 
missions in English to Europe and North 
America neither of which gives good 
reception in our summer. 

GMT KHz 
1930-2000 6090, 9700 
2130-2200 6090, 9700 

CZECHOSLOVAKIA: Radio Prague 
has an English transmission to Australia 
and New Zealand which can be heard 
0700-0800GMT. The best frequencies are 
9575, 15310 and 21485KHz. The full 
schedule of Prague's transmissions is listed 
in the section “New Schedules Operating’’ 
in this issue. 

DENMARK: Radio Denmark in 
Copenhagen is scheduled to cease 
its English broadcasts on April 1, 1979, 
unless listener reaction is sufficient to 
warrant a change in these arrangements. 
The program in English to the Pacific at 
present is at 0815-0845GMT on 
15165KHz. 

FINLAND: Radio Finland, at Helsinki, 
has an English program at 1800-1830GMT 
on 6210, 9555 and 15180KHz, in 
its special transmissions to Europe and 
North America. Broadcasts in Finnish 
and Swedish can also be received at 
0600GMT on 9555KHz. 

FRANCE: The O.R.T.F. in Paris can 
be received in several transmissions in 
English throughout the broadcast day. 
These are: 

GMT KHz 
0515-0530 9700, 11920, 11970 
1100-1115 17720, 21580 
1945-2000 15185, 21580 

GERMANY (East): Radio Berlin Inter¬ 
national has several transmissions, which 

provide good reception in New Zealand: 
GMT KHz 
0615-0700 9500, 15145 
1115-1200 21540 
1215-1300 21600 

GERMANY (West): Deutsche Welle, 
Cologne has two transmissions in English 
for listeners in the South Pacific: 

GMT KHz 
2100-2200 7130, 15275 
0920-1020 11795, 17845, 21560 

GREAT BRITAIN: The B.B.C. World 
Service is on the air 24 hours a day in 
English, and has three transmissions 
directed to Australia and New Zealand: 

GMT KHz 
0545-0915 6110, 7150, 9640, 11955 
0900-1315 11750, 15070, 21550, 25710 
2000-2245 9410, 11750, 15070, 15260 

HOLLAND: Radio Nederland in Hil- 
versum is very well received in this area, 
as its programs are now relayed from 
the Bonaire station in Nederland Antilles. 
Transmissions in English and Dutch are 
available from this relay station each 
evening: 

GMT KHz 
0630-0750 11730 (English) 
0630-0750 9715 (Dutch) 
0800-0920 9715 (English) 
0800-0920 11730 (Dutch) 
0930-1050 21570 (Dutch) 

HUNGARY: Radio Budapest has 
several English transmissions and these are 
now broadcast to the following schedule: 

GMT KHz 
1930-2000 6235, 9833, 11910 
0400-0430 9833, 11910, 15160 
0800-0815 15160, 17795, 21665 

ITALY: Rome Radio has few broad¬ 
casts in English, and the one best received 
is actually beamed to Japan. The trans¬ 
mission is 2200-2225GMT, on 9710, 
11905, 15340KHz. A broadcast in Italian 
for listeners in Australia is carried from 

0600 to 0645GMT on 11810, 
15335, 17795KHz. 

NORWAY: Radio Norway has a 30- 
minute program in English several times 
every Sunday in the series “Norway This 
Week.’’ Two broadcasts which give good 
reception in New Zealand, and Australia, 
are 

GMT KHz 
0800-0830 21655, 21730, 25730 
1200-1230 11735, 21655, 25730 

The transmission actually opens an hour 
earlier, and for the first part of the 
broadcast it is in Norwegian. 

POLAND: Radio Warsaw provides a 
fair signal in some services beamed to 
Europe. Reception is generally good in 
the transmission at 0700-0730GMT on 
9675 and 11840KHz. A further session 
is on the air at 1930 on 6010 and 
7125KHz. 

ROMANIA: Radio Bucharest English 
services are intended mainly for listeners 
in Europe, Africa and North America. 
The principal transmissions are: 

GMT KHz 
1930-2030 9510, 11940 
0430-0500 9570 11810, 15250 
1100-1130 11810, 15380, 17850 

SPAIN: Madrid Radio has few pro¬ 
grams in English and the main target area 
is North America. The only possible recep¬ 
tion is of the transmission at 0300-0345- 
GMT on 6130 and 9760KHz. 

SWEDEN: Radio Sweden, Stockholm, 
has several programs in English which 
are well received in this area. The trans¬ 
missions which should give best reception 
are: 

GMT KHz 
1230-1300 9625 
1900-1930 11785 
2045-2115 9625 
2245-2315 15155 

SWITZERLAND: The Swiss Broadcast¬ 
ing Corporation in Berne has several 
transmissions in English which provide 
good reception in this area. 

GMT KHz 
0700-0800 9590, 11775 
0845-0945 9665, 11760, 21520 
0445-0545 6120, 9720 

U.S.S.R.: Radio Moscow has a special 
service to Australia and New Zealand, and 
uses both medium and short-wave fre¬ 
quencies for the broadcast in English. 

GMT KHz 
1100-1130 629, 9750, 12060 
1130-1200 629, 1475, 9750 

imiiimimiiiMiiimimiimiiii 

Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, N.Z. AH times are GMT. Add 
8 hours for Perth, 10 hours for Sydney 

12 hours for Wellington. 

The present schedule 

RADIO DENMARK 

of Radio Denmark broadcasting from Copenhagen 
is as follows: 

GMT KHz Area Served Language 
0100-0145 9520 North America Danish 
0145-0215 15165 North America English 
0730-0815 15165 Far East Danish 
0815-0845 15165 Far East English 
0945-0950 15165 Greenland Danish 
1130-1155 15165 Greenland Danish 
1200-1245 15165 North America Danish 
1245-1315 15165 North America English 
1330-1345 15165 Greenland Danish 
1400-1445 15165 South Asia English 
1445-1515 15165 South Asia English 
1730-1815 15165 Greenland Danish 
1830-1915 15165 Africa English 
1915-1945 15165 Africa English 
2100-2145 . 15165 South America Danish 
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ZEPHYR PRODUCTS PTY. LTD. 
70 BATESFORO HOAD. CHADSTONE. VICTORIA—PHONE 56-7231 

(SOLE AGENT) 

wuRMOwtas of radio 4 an rami tom war & compohhiis 

iillllllll lililillli 

STOP RUST OUTDOORS 2 YEARS -OR MORE! 

DRY YOUR 

with LPS 
ELECTRICAL SYSTEMS 
the NON-GREASY ONE 

ft LPS is NOT a 
f / paint, lacquer or a 

varnish, and will NOT 
damage paint, rubber, 

fabrics, plastics, or finishes. 

LPS PRODUCTS CONFORM TO 
FEDERAL MIL SPECS 
C 23411 and/or C 16173D 

LPS RESEARCH LABORATORIES, INC. 
2050 CQTNER AVE. • 10S ANGELES. CAllF. 9002S 

Displaces Moisture Fast! 
TECHNICAL INFORMATION 
Physical Properties: 
LPS I 
Less than .0001 inch non-greasy molecular film 
with capillary action that spreads evenly and 
easily to seal out moisture at very low cost. 
Rust Inhibitor: Protects all metals from rust and 
corosion. 
Water Displacing Compound: Dries out mech¬ 
anical and electrical systems fast. 
Lubricant: Lubricates even the most delicate 
mechanisms: non-gummy, non-sticky; does not 
pick up dust or dirt. 
Penetrant: Penetrates to loosen frozen parts in 
seconds. 
Volume Resistivity per ASTM D-257; Room tem¬ 
perature, ohm/cm; 1.04 x I012 
Dielectric Constant per ASTM-877: 
Dielectric Constant 2.M Dissipation Factor: 0.02 
Dielectric Strength per ASTM D-150: 
Breakdown Voltage 0.1 inch gap.32,000 volts 
Dielectric Strength volts/inch 320,000 volts 
Flash Point (Dried Film) 
Fire Point (Dried Film) 900 degrees F 
TESTS AND RESULTS: 950 degrees F 
Lawrence Hydrogen Embrittlement Test for 
Safety on High Tensile Strength Steels: Passed. 
Certified safe within limits of Douglas Service 
Bulletin 13-1 and Boeing D6 17487. 
Mil Spec. C-16173D-Grade 3 Passed 
Mil Spec. C-234II Passed 
Swiss Federal Government Testing Authority for 
Industry: Passed 7 Day Rust Test for acid and 
salt water. Passed Weiland Machine Test for | 
Lubricity as being superior to mineral oil'plus 
additives. 
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VATICAN: The Vatican Radio has two 
transmissions in English for listeners in 
Australia and New Zealand. 

GMT KHz 
1125-1140 17845, 21690 
2210-2225 9645, 11745 

YUGOSLAVIA: Radio Belgrade has a 
service to South-East Asia in English 
which is a little late for listening in this 
area. The programs for Europe are well 
received as follows: 

GMT KHz 
1530-1600 9620, 11735, 15240 
2000-2030 6110, 7200, 9620 
2200-2215 6100, 7200, 9620 

RADIO NACIONAL-PARAGUAY 
Another countiy to commence an Inter¬ 

national Service is Radio Nacional, Para¬ 
guay, according to the Radio Nederland 
“DX Jukebox” program. This is expected 
to result in world-wide reception of this 
difficult South American country. The sta¬ 
tion will use 100KW transmitters, and will 
operate on the 49, 41, 31 and 25M bands. 
Programs will be in Spanish, English and 
French and transmissions are expected to 
be in operation this month on a test 
basis. Up to now, this Government- 
operated radio service was for local recep¬ 
tion only. 

FREE ANTENNA COURSE 
Radio Nederland, P.O. Box 222, Hilver- 

sum, Holland, is to commence a series 
of talks on aerial systems for short-wave 
listeners in March. The material will be 
available in printed form, free of charge. 
Enrolments are now being accepted to 
take part in this course, which will be 
included in “DK Jukebox,”. broadcast each 
Thursday. 

We all are aware that a good short¬ 
wave antenna is a necessity for DX recep¬ 
tion, yet few short-wave listeners take the 
trouble to try out various types to improve 
their reception. The aerial does not have 
to be costly, to be effective. Printed text 
and diagrams will be sent in ample time 
before the course begins on the first Thurs¬ 
day in March. 

BEIRUT ON 11790KHz. 
Radio Beirut, Lebanon has been heard 

in Invercargill at very good strength in 
the service to North America on the 
new frequency of 11790KHz. The move, 
from the 19M band, has resulted in much 
improved reception of this program, which 
has English from 0230 to 0300GMT, in¬ 
cluding news and commentary. At 0300 
GMT follows a program in Arabic and at 
0330 GMT transmissions for 30 minutes in 
Spanish. Radio Beirut verifies with a col¬ 
ourful QSL card, and the station answers 
reports from listeners promptly. 

INDIAN OCEAN RADIO 
Two stations operated from islands in 

the Indian Ocean by the Australian 
Department of External Territories are 
listed in the Annual Report of Christmas 
Island and Cocos Islands. 

The Christmas Island station has the 
call sign VLU2 and operates on 1420KHz. 
The station commenced operation in 1967 
and all receivers are licensed with the 
Postmaster-General’s Department, Austra¬ 
lia. Territory time is 7 hours ahead of 
GMT. Christmas Island is located south 
of Indonesia and to the west of Perth. 

Cocos Island Radio operates on 
1400KHz with the power of 100 watts. 
The station is a community project, and 
broadcasts educational features. Cocos 
Island is located in the Indian Ocean, 
1,720 miles north-west of Perth and 2,290- 
miles almost due west of Darwin. 

XERMX ON 9533KHZ 
‘‘Radio Mexico,” which we had been 

hearing on 11720KHz in Invercargill, has 
made a frequency change to 9535KHz. 
The station has the call sign XERMX and 

NEW SCHEDULES OPERATING 
The International Service of Radio Canada, Montreal, is now operating 

to the following schedule. 
GMT KHz 

Daily 
Area 

0710-0805 9625, 5990 Central Africa 
0825-0935 9630, 5970 Australia and New Zealand 
1055-1215 17820, 15325, 9625 Europe, North Canada 
1217-1313 17820, 11720, 9625 Europe, United States 
1315-1343 21595, 17820, 11720 Europe, Antilles 
1345-1515 21595, 17820, 15325 Europe 
1516-1529 21595, 17820, 15325 Europe, North Canada 
1530-1630 21595, 17820, 15325 Europe 
1631-1659 21595,17820, 15325 Europe, North Canada 
1700-1830 21595, 17820, 15325 Europe 
1832-1835 17820, 15325 Central Africa 
1835-1950 17820, 15325, 11905 Central Africa, North Africa 
1950-1958 15325, 11905 Central Africa, North Africa 
2000-2152 15325, 11720, 9610 Europe 

Sunday to Friday 
2158-2234 15190, 11720, 9625 North Canada, Europe 
2234-2250 15190, 11720 

Saturday 
15190, 11720, 9625 

Daily 

North Canada 

2158-2250 North Canada, Europe 

2258-0046 15190, 11945, 5970 South and Central America 
0058-0400 11720, 9625, 5970 North Canada 
0400-0557 9625, 5970 North Canada 
0557-0558 5970 North Canada 
0558-0630 9625, 5990, 5970 Europe, North Canada 
0630-0631 5970 North Canada 
0631-0706 9625, 5970 North Canada 

DX SPECIAL RETIMED 
A letter from A1 Stewart, of Trans World Radio, Monte Carlo, says 

they have retimed their DX program. The session is now on the air on 
Saturday at 1745GMT on 11705KHz. The beam is expected to provide good 
reception in the Middle East. Australia and New Zealand. 

Some frequency changes have been made by Trans World Radio for 
gospel programs, and below are the sessions on the air daily. 

GMT KHz Language 
0725 7290 English 
0905 7230, 9570 German 
1145 5960, 7260 French 
1215 9735 Greek 
1220 5960 Italian 
1300 7260 Spanish 
1315 7260 Spanish 
1430 7230, 9655 German 
1445 7230, 9655 German 
1520 11845 Russian 
1530 11845 Russian 
1545 11845 Russian 
1600 9585 Polish 
1715 9585 Norwegian 
1715 7275 Hungarian 
1830 11705 Armenian 
1900 11705 Hebrew 
0400 11820 Russian 
0445 11820 Arabic 

MALDIVE ISLAND SERVICE 
According to “Sweden Calling DXers,” the Maidive Island Broadcasting 

Service has issued the following new schedule. 
GMT KHz 

0500-0630, 1500-1730 1507 
1300-1430 3331 
1515-1730 4740 
0300-0430, 1100-1230 6150 
0100-0230, 0900-1030 7225 
0700-0830 9538 

The station confirms reception with a card, sent by registered mail. 

NEW SCHEDULES OPERATING RADIO PRAGUE 
The present schedule of Radio Prague, Czechoslovakia, valid to May 3 is: 

Language 
German 
German 
French 
Italian 
English 
Spanish 
Italian 
English 
Spanish 
Spanish 
Spanish 
Czech (Sun.) 
English (Sun.) 
English 

English 

English 

Czech 

GMT KHz Area Served 
0800-0930 6055, 9505 Europe 
0930-1100 6055, 9505 Europe 
1100-1200 6055, 9505 Europe 
1200-1300 6055, 9505 Europe 
1200-1230 6055, 9505 Europe 
1230-1330 9560, 11960, 15285 Europe 
1300-1500 6055, 9505 Europe 
1630-1700 5930, 7345 Europe 
1700-1730 5930, 7345 Europe 
1830-1900 5930, 7345 Europe 
1900-1930 
1330-1400 

5930, 7345 
15445, 17840, 21735 

Europe 
Nortn America 

1400-1500 15445, 17840, 21735 North America 
0100-0200 5930, 7345, 9540, 9630, 

11990 
North America 

0300-0400 5930, 7345, 9540, 9630, 
11990 

North America 

0700-0800 6055, 9505, 9575, 11800, 
15310, 21485, 21700 

Australasia 

0800-0830 6140, 15310, 21485,21700 Australasia 
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NEW RANGE OF RESISTORS 
CONDENSERS AND POTENTIOMETERS 

The resistors are mainly I.R.C. and Morganite and are in. 
a wide range of values from 100 ohms to 3 meg. in i. 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PIJLIGE $2.00 per 100. Post and packing 
35c extra. 
The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 
The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post 
and package 60c extra. 

FREE With each lot of resistors, condensers or pots, 
we will supply one new valve. Type 6U7G, 1T4, 
6K7G, or 6X5GT. 

SOLID STATE GUITAR AMP. 
Here is a fully solid state guitar amplifier rated at a 
nominal 50 watts continuous power. Featuring two totally 
independent tone control channels and tremolo facility, 
the amplifier offers unique flexibility in a light and com¬ 
pact unit. (Featured in July-August issue Electronics Aust.) 

Complete kit of parts to Elec 
tronics Aust. specifications sup¬ 
plied with foot control switch 
and lead for remote tremolo, 

Cabinet finished in black vinyl 
and control panel in black and 
silver with matching knobs. 

COMPLETE UNIT 
WIRED and TESTED COMPLETE KIT OF PARTS 

$114.00 $98.00 

LEADER SIGNAL GENERATOR LSG11 
p 240V A.C. operated, 6-band 120KC to 

390 Megs. Provision for crystal. ... 
Post N.S.W., 75c; Interstate, $1.25. $32 

NEW TRANSISTOR 8 KIT SET 
SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT 
$24.00 • Complete kit of parts with circuit 

and full instructions. 
• Eight transistors. 
• Magnavox 5X3 speaker gives excel¬ 

lent fidelity. 
• High sensitivity, suitable for city or 

country use. 
• Heavy duty battery for economical 

operation. 
• Modern design, plastic cabinet with 

gold trim. 
• Dial calibrated for all States. 
• Available in colours of off-white, 

red. black. 
DIMENSIONS 

9” x 5” x 3” deep 
Post N.S.W.. $1.25: Interstate, $1.75. 

New Electrolytic Condensers 
These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing 3 16 mfd 
300 V.W., 2 32 mfd. 300 V.W., 1 25 mfd. 450 V.W. and 
6 low voltage electrolytics. $2.50, 

Post and packing 20c extra. 

NEW IMPORTED 4" P.M. SPEAKERS 
Available with a 4 or 16 ohm voice coil. $2.00. 

Post and packing 30c extra. 

NEW ENGLISH & AMERICAN 
TRANSISTORS AT i LIST PRICE 

PACKET OF 12 FOR $3.00 
Ideal for the experimenter and service man. Each packet 
of 12 contains 3 each of the following types. 
Mazda XA 101. Equivalent.OC45 
Texas 2N1108. Equivalent.OC44 
Texas 2N1111. Equivalent.OC75 
Texas 2N1110. Equivalent.OC45 

Post and packing 25c extra. 

NEW 240V ELECTRIC MOTORS 
3300 R.P.M. Size 3±” x 
2£” x 3J”. including 
spindle. 

$2.75 
plus 60c postage 

NEW P.A. AMPLIFIERS 
These amplifiers are suitable for installation in clubs 
schools, restaurants, factories, etc. Wherever the 
amplification of speech or music is required. 
All amplifiers have two microphone and radio or pick¬ 
up inputs with mixing facilities and can, be supplied 
with tapped line or voice coil output. 

N[RjS: 

o o a oo 

Standard Amplifier 

25 WATT 
Valve amp. using 2-6CA7, 

2-12 AX7, EF86 valves. 

Dimensions 11 in x 6in x 

8in. Weight 231b. 

NRS . 
si 

o o o o o 

$61.00 Freight 
extra. 

Amplifier with 
Bass and Treble Controls 

46 WATT 
Solid state amplifier using 
9 transistors, with separ¬ 
ate bass and treble con¬ 
trols. Dimensions 12in x 
6in, x 9in. Weight 221b. 

579.00 extra!** 

A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 
Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $12.00’. 

Mono Kit $6.50 
240V Power Supply $7.00. 

NEW MIDGET POWER TRANS. $3.75 
40mA prim., 240v. Sec 225 x 225 with 6.3v Fil. 
Winding. 30mA 240v. Prim. Fil. Winding. 

Postage: N.S.W., 25c; Interstate, 45c. 
150 x 150v. Sec. with 6.3v. 

Postage; N.S.W., 35c; Interstate, 60c. $3.75 

NEW AMERICAN TWIN TELESCOPE TV AERIAL. 
Extends to 36in, each section can be used singly for car 
or portable $1.50. Post 20c. SINGLE TELESCOPIC 
Aerial, 12in extends to 33in. 60 cents. Post 10c. 

NATIONAL RADIO SUPPLIES 
332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398 
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reception has been at good strength around 
0430GMT. At 0530GMT the signal is 
blocked by the S.B.C. at Berne, Switzer¬ 
land. The S.B.C. transmission (to Europe) 
commences at 054GMT but its carrier is 
on the air at 0530GMT. 

Station XERMX announces in English 
and is still giving its frequency as 
11720KHz in the 25m band. Announce¬ 
ments in Spanish, French and German are 
also inserted in the program every 20 
minutes. These appear to be on tape. 
Reports are requested from listeners, and 
should be sent to Apartado 20100, Mexico 
City. 

CHANGES IN COLOMBIA 
Some frequency changes made by Col¬ 

ombian stations have been observed in In¬ 
vercargill, and by listeners reporting to 
“Sweden Calling DXers.” 

“Radio Horizonte” Bogota has been re¬ 
ceived on the new frequency of 5950KHz. 
The station formerly operated on 5970KHz 
and caused some interference to Radio 
Canada when using this frequency to the 
South Pacific 0825-0935GMT. The station 
has been heard in New Zealand opening 
at 0845GMT. 

Radio Catatumbo, Ocana, was heard 
on the new frequency 4865KHz at 
1300GMT. Ondas del Meta, Villavicencio, 
has moved from 4885 to 6115KHz. 

Emisora Nueva Granada, Bogota on 
6160KHz operates 24 hours a day, while 
“La Voz de Cali” in Cali on 6195KHz 
also is on the air around the clock. Both 
these signals can be received at 0800GMT. 

ZAMBIA’S HIGHER POWER 
Radio Zambia has been offered some 

high-powered transmitters by Communist 
China following a visit to Peking by a 
mission from Zambia. It is understood 
that the offer involves two 50KW short¬ 
wave transmitters, and one 200KW 
medium-wave transmitter. The gift of the 
transmitters will result in signals powerful 
enough to beam to Rhodesia and South 
Africa. Sites are being prepared, but it is 
not known when installation will begin. 

EUROPE 
AUSTRIA: The Austrian Army Radio, on 

the frequency of 6255KHz, is reported 
to be operating 1100-1230, and 1630- 
1900GMT. The first transmission con¬ 
sists of popular music and educational 
features for soldiers, and the second is 
of Morse lessons, Army news and 
popular music. All programs are in 
German. Reception reports should be 
sent to Schulungssender, Gussriegel- 
strasse 45, A-102, Wien, Austria. 

ITALY: Rome Radio has one English 
service for reception in Australia and 
New Zealand. This is at 2200-2225- 
GMT, and on the frequencies of 15340, 
11905 and 9710KHz. 

POLAND: Radio Warsaw is using the 
new frequency of 601 OK Hz. Our obser¬ 
vations have been at 0700GMT when 
an English news bulletin is broadcast. 
This new channel is providing good 
reception. Another frequency, 7125KHz, 
also carries the same program. 

VATICAN: Radio Vatican is using 
21610KHz as a communication link 
with Radio Veritas in Manila. At 
0800GMT both stations have been 
heard discussing future programs. At 
this time Radio Veritas uses 21690KHz. 
Our reception of another new Vatican 
frequency, 15265 at 1935GMT in Eng¬ 
lish, has been good. 

ROMANIA: Radio Bucharest has been 
heard by Mike Highley of Wellington, 
N.Z., at 1100GMT. At this time Eng¬ 
lish is broadcast on the new frequency 
of 17850KHz, and at the same time is 
carried on 11810 and 15250KHz. 

GERMAN STATIONS 
Considerable power increases and fre¬ 

quency changes have been reported from 
Federal Germany in recent weeks. In a 
recent issue of “Sweden Calling DXers,” 
this information is itemised. 

The short-wave outlet of Sudwestfunk 
on 7265KHz will soon increase power 
from 1.5KW to 20KW. Bayerisher Rund- 
funk is to increase the power of its 
med um-wave transmitter on 1602KHz to 
400KW. Nordeutcher Rundfunk, Hanover, 
has moved from 971 to 520KHz and the 
power has been increased from 5KW to 
20KW. A DX program in German is 
broadcast on Suddeutscher Rundfunk, 
Stuttgart, on 575KHz with 300KW and 
on 6030KHz with 20KW each month. 

“Sweden Calling DXers” says a new 
medium-wave transmitter of the Bayerisher 
Rundfunk has operated since October 15 
from Munich-Ismaningen on 1602KHz. 
Output is 370KW in the daytime and 
185KW during the night. The station at 
Nuremberg-Diliberg has left 1602KHz and 
is now broadcasting on 800KHz with an 
output of 100KW. 

SWEDEN’S HIGHER POWER 
Information from Arne Skoog, DX Edi¬ 

tor of Radio Sweden, gives additional 
information about the expansion of the 
Radio Sweden short-wave service. The 
Swedish Government has recently made a 
grant of 11 million Swedish crown (about 
$2 million Australian) to purchase three 
500KW transmitters from France. The 
transmitters will have a range of 5950 to 
26100KHz covering the 49 to 11 metre 
bands. 

The first transmitter is due to come into 
operation in 12 month’s time, and will be 
located at a new site. (The present two 
100KW transmitters are at Horby). The 
second 500KW transmitter is due to be 
tested in the second part of 1971. The 
third transmitter, also to be at Horby, is 
due to be on the air early in 1972. 

The present transmitter use a curtain 
array. The new transmitters will have log- 
periodic antenna systems. 

AFRICA 
ETHIOPIA: ETLF, “The Voice of the 

Gospel,” broadcasting from Addis 
Ababa has been heard at our location, 
with a transmission to Madagascar. The 
station uses 15270KHz and has been 
heard at 1510GMT. A test transmission 
of five minutes with English and 
French announcements precedes the 
opening of transmission at 1515GMT. 
The program which follows is in Mala¬ 
gasy and includes a gospel program. 

CONGO: Radio Brazzaville has been 
logged by Bob Padual, of Melbourne on 
the frequency of 4880JCHz. The station 
was heard around 1830GMT and at 
1900GMT relayed a Drogram from the 
O.R.T.F. in Paris. This program con¬ 
cluded at 1930GMT. 

GHANA: Radio Accra has been received 
on two frequencies at fair level. The 
station is using 6130KHz and carries 
English news at 1800GMT. On 21545- 
KHz the station has been heard at 
1500GMT with a local program. 

MOZAMBIQUE: According to “World 
Bulletin,” the Radio Club of Mozam¬ 
bique is nearing the completion of new 
facilities at Beira. The transmitters in¬ 
stalled are two 10KW short-wave, as 
well as one 25KW and one 50KW 
units. On medium-wave they will use 
two 10KW and one 50KW units. The 
proposed frequencies are 872 and 1043- 
KHz. Later this year they plan to in¬ 
stall two 100KW units for short-wave 
and one 100KW for medium-wave. The 
proposed 500KW transmitter has been 
shelved for the time being. 

iimiiiMiiilliiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiimiii 

EDWARD STARTZ 
TO RETIRE 

The world’s best known short-wave 
announcer, Edward Startz, of the 
Happy Station, Hilversum, Holland, 
has retired and handed his weekly 
Sunday program over to Tony Meyer. 

Edward Startz celebrated his 40th 
anniversary of short-Avave broadcasting 
with special programs in November 
1968. When in Holland last year we 
interviewed this genial announcer, who 
has so many friends throughout the 
world, and whose Happy Station pro¬ 
gram is so popular. Speaking six 
languages, and with a knowledge of 
another dozen, his versatility on the 
air is unsurpassed. 

Tony Meyer, who replaces him, is 
31, is a staff announcer of Radio 
Nederland. He will keep on the tradi¬ 
tion of the old PCJ slogan, Peace, 
Cheer and Joy, in the programs in 
the 1970s. 

SEYCHELLES: The test transmissions 
from Seychelles of the Far East Broad¬ 
casting Associates, Box 234, Victoria, 
have already been heard and reports 
requested to this address. The power of 
the transmitter is 3KW and the present 
schedule is: 

GMT KHz 
0030-0330 15165 
1300-1630 17755 
1700-2000 21460 

ASIA 
JAPAN: The Home Service of N.H.K.. 

has been relayed on short-wave for 
some years from the transmitter at 
Nazaki which uses 5KW. We have 
heard a new outlet in recent weeks 
when programs have been observed on 
6130KHz. The frequency suffers inter¬ 
ference from Moscow Home Service. 
At 0955, a five-minute news bulletin in 
English is broadcast and at 1000GMT 
the time signal and N.H.K. announce¬ 
ment can be heard. 

KOREA (South): The new frequency of 
6135KHz for the Korean Home Ser¬ 
vice has been tuned at 1000GMT in 
Invercargill. The program is in Korean 
and at 1000GMT identification is 
broadcast. This follows the time sienal 
and “K.B.S. HLKA.” Signals are re¬ 
ceived at good strength and are free 
from direct interference. 

RYUKYU ISLANDS: Okinawa station, 
“Voice of United Nations Command” 
has been verified by Bob Padula. The 
station is located at Okinawa, and is 
now using the new frequency of 9913- 
KHz which replaced 9840KHz. The 
verification came airmail in four weeks, 
and shows the United Nations emblem 
and antenna tower. No return postace 
was sent. 

PHILIPPINES: The F.E.B.C. in Manila 
is reported by Bob Padula on the new 
frequency of 15310KHz from 0000- 
0030GMT. The program continues then 
on 15385KHz. This new frequency has 
been chosen to avoid intrference from 
Havana, now on 15300KHz, the fre¬ 
quency formerly used by the Manila 
station. 

INDONESIA: Radio Republik Indonesia. 
Djakarta is now using the frequency of 
11795KHz for “Voice of Indonesia” 
programs. News in English is heard at 
2330GMT, on this frequency. This fre¬ 
quency has been used in place of 
11770KHz, which has been favoured by 
Djakarta in recent months. 

INDIA: All India Radio from Delhi has 
two transmissions to Australia and New 
Zealand. The first is on the air from 
1000-1100GMT and broadcast on 
15105, 17800, 21485KHz beamed to 
North East Asia; and 11715., 
15205, 15430, 17820KHz are on the air 
for the Pacific area. The second service 

(Continued on page 152) 
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★★★★★★★★★★★★★★★★ PHONE 51-3845 
51-7008 

COMMUNICATION 

WEEKENDS & AFTER HOURS 40-5391 

136 VICTORIA ROAD MARRICKVILLE - 51-3845 

MODEL SK-100 

VOLT-OHM-MILLI AMMETER 
high sENsrnvrry 

100,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

SPECIFICATIONS 
• DC Volts: 0.6 3, 12, 60. 300. 600, 1200V. 
• AC Volts: 6, 30, 120, 300, 1200V. 
• DC Current: 12uA, 300uA, 6mA, 60mA, 

600mA, 12A. 
• AC Current: 12A. 
• Resistance: 20K ohms, 200K ohms, 2M 

ohms, 20M ohms. 
• Decibels: Minus 20 to plus 17, 31, 43, 51 

63. 
• Accuracy: DC plus minus 3%, AC plus 

minus 4% (of full scale). 
• Overload Protected by Dual Silicondiodes 
• Double-jewelled plus minus 2% Meter 
• Plus minus 1% Temperature-stabilised Film Resistors. 
• Polarity Changeover Switch 
• Scale with Mirror 

Price $34.75. Post 75c. Interstate $1.00. 

Refer our advt. Nov. ’69 issue for particulars full range 
Kaise or write. 

50 
WATT 
SOLID 
STATE 

C.T.330 20K. OPV 
D.C. Volts 6, 6, 30, 120, 600, 
1.200, 3,000, 6,000 A.C. Volts 6, 
30, 120. 600, 1,200. D.C. Current 
.06-6, 60, 600mA. Resistance, 6K, 
600K, 6meg., 60meg., D.B. minus 
200 to plus 62, 5 Ranges. Specially 
suitable for transistor use. 

$16.45 

C.T.500 20K. OPV 
D.C. Volts, 2.5, 10, 50, 250, 500. 
1,000 A.C. Volts, 10, 50, 250, 
500, 1,000. D.C. Current, .05, 
5.50, 500mA. Resistance, 12K, 
120K, 1.2meg., 12meg. D.B. minus 
20 to plus 62. 

$13.25 

KAMODEN—100B 
100,000 O.P.V. 

D.C. Volts, .5, 2.5, 10.50, 250, 
500, 1,000. 

A.C. Volts. .25, 10.50, 250, 500. 
1,000. 

Mils., 0.1, .25, 2.5, 25, 250, ID.A 
Res., 20K, 200K, 2M, 20M:OHM. 
DB minus 20 to plus 62. 5 Ranges 

$29.75 POST $1.00 

200H 20K. OPV 
D.C. Volts. 5, 25. 50, 250, 500. 
2.500 A.C. Volts, 10, 50. 100, 
500, 1,000. D.C. Current, 50uA, 
2.5, 250mA. Resistance, 6K, 600K, 

Capitance, 2 D.B. Ranges. 

$10.95 Post 50c 

AMPLIFIERS 
Public Address Range 

240V-AC 

--—j 
MINIATURE P.A. AMPLIFIER 

15 WATTS OUTPUT 
Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output . . . . $42.50 
30 Watt. As above, EL-34 
P.P..$57.50 

40 Watt. As above, EL-34 
P.P.$85.50 

60 Watt. As above, 6D05 
P.P.$105.50 

LINE OR VOICE COIL. 
SOLED STATE 

240V A.C. 
20 Watt.$49.50 
50 Watt.$69.50 
50 Watt 240 A.C. plus 12V. D.C. 

Plus Self Battery Charging, 
$95.00. 

All have inputs for 2 microphones 
or 2 Magnetic or Crystal P.U. 

With Mixing. 

P.A. SPEAKERS 
8 WATT. 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$15.25 
Line Output Transformers to suit. 

$1.75 extra. 

PANEL METERS 
EDGE METERS. 1mA. 

Scaled V. U.S. 
Tuning Stereo. Bal. $2.50. 

A FULL RANGE OF UNITS. 
85 Types, lV4in to 3Viin. 

FROM $3.25. 
Send for full list. 

MICROPHONE 
GOOSE 

NECKS. SATIN 
9in $2.75 MIC. STAND. 

12in .. $3.50 Floor Model, 
18in . . $4.35 $11.75. 
24in . . $5.00 Table mod. $3.65 

LOW LOSS MIC. CABLE 
15c per yard or $10 per 100yds. 

GUITAR AMPLIFIER 
E.A. July & August Issue. 
Kitset, including Cabinet, t deluding Ci 

$98.00 
Wired and Tested, 

$114.00 
Speaker Enclosures to suit 

4 M.S.P. Speakers. 

$104.00 
2 Pioneer 15in Speakers, 

$94.00 

Model UDM-105 Cardioid. 
50K-600 ohms.$16.95 
Model DM-304 50K-600- 
ohm.$14.95 
Model DM-108 .. . . $11.95 

DX-129.$12.75 
Hi Imp Dynamic DM 401 $8.75 
Hi Imp Dynamic DM 203 $8.75 
Hi Imp Dynamic DMS-3 . $5.50 
Crystal Pencil BM-3 .. . $7.50 
Crystal Lapel . $1.75 

HI-FIDELITY TWIN 
CONE SPEAKERS 

Aust. made, 8 to 16 ohms, 
6in . . $9.00 12in $11.75 
8in $7.50 Postage: 
8in .. $9.50 Interstate 80c 

lOin .. $10.75 N.S.W., 50c 

NEW SPEAKER 
SPECIALS 

8 to 15 ohms 
2in .. $2.75 6in .. $4.00 

23/!n ” $2*85 5inXx23Tn $3i30 
23/4in $2.85 6in x 4in 54,25 

80mm $2.85 9in x 6in $.5.95 
3 Vi in .. $3.95 N.SW. 25c 
514in .. $3.20 Interstate 40c 

STEREO RECORD 
CHANGERS 

Latest Model, 4-specd. 

$28.75 
De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 

Cartridge. 

$34.00 
Post: N.S.W. $1.25. Interstate 

$1.75. 

De Luxe Model 
with mechanical cueing device. 

Calibrated stylus. Pressure control. 
Adjustable counter balance. 

Two spindles. 

$46.50 

Fully Auto. Player 
All Refinements 

Magnetic Cartridge, $65. 

8 TRANSISTOR 
CAR RADIOS 

R.F. Stage for long range recep¬ 
tion. 6 or 12 volt operation. On 
ordering please state polarity re¬ 
quirements complete with lock 

down aerial and lead. 
Speaker Selection. 5”, 6”. 8”, 

7” x 5” or 6” x 9”. 
De Luxe Push Button Model. 

$55.75 
Standard Manual Model. 

Complete with 5" x 3” Speaker. 
$43.00. Post $1.25; Interstate $2.00 
Car Aerials complete with lead. 
Top cowl mounting, 3”, 6”, $2.75 
Lock Down, 3” 6” .. . . $4.75 

V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC.V Imv.—300 Vrms, 10 
ranges. Accuracy 5 cps-1 2 me, 
plus-minus 2db, 10 cps-1 me, 
plus-minus ldb 20 cps-250 KC, 
plus-minus 0.2dB. 
dB. Scale: 40-30-20-10-0, 10.20, 
30-4 50 dBm, 240 V.A.C. 

$48.75 
MODEL TE-65 

V.T.V.M. 
DC, V 0-1. 5-5-15-50-150-500- 
1,500 V. Rms. A.C.V. 0-1.5, 5.5-15- 
50-150-500-1,500. V. Rms. 0-1 .<M- 
14-400-1400-1400-4000 V. P.P. 
Resistance: RX10 .100.1K .10K, 
.10OK, 1M 10M, Decibel — lOOdb 
minus-plus 65dB. 

240 V.A.C. 

$43.75 
TECH. P.V.S8, $40.50. 

ORGAN KEYBOARDS 
49-Note. Complete with 

Switching System. 

$72.00 
13-Note, Pedal Claviers, 
Complete with Switches. 

$39.95 

HI-FI STEREO 
HEADPHONES 

8-OHM. 
Rang 25c to 17Kc. 

$9.75 
Post 35c. 

TAPE CASSETTES 
TENSILISED MYLAR 

C 60.$1.25 
C 90.2.00 
Cl 20.$2.75 
Head Cleaners .$1.75 

NEW RECORDING 
TAPE 

Most Popular Brand 
3 in Correspondence ... 50c 
3in Mylar L.P. 300ft .. $1.05 
3V4in Mylar D.P. 600ft ..$1,25 
Sin Mylar L.P. 900ft .. $2.50 
5in • Mylar D.P. 1200ft .. $3.15 
53/4in Mylar L.P. 1200ft $3.15 
53/4in Mylar D.P 1800ft . $3.50 
7in Mylar L.P. 1800ft .. $3.75 
7in Mylar D.P. 2400ft . . $5.00 
7in Mylar T.P. 3600ft . . S6.00 
7in P.V.C. 1200ft .$2.50 

Postage: N.S.W. 15c. 
Interstate 25c. 
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GUITAR 
AMPLIFIERS 

10^Vatt' Two-Channel, with Twin 
Cone Speaker.$53.55 

14-Watt, 4 Inputs. Base and Treble 
^ Twin-cone Speakers, $63 

17-Watt, 4-Channel, Bass and 
Treble Boost. Two Twin-cone 
Speakers.$76.25 

35 WATT 
4-Channel, Bass and Treble Boost 

4 Twin-cone Speakers . $109.05 
Vibrato with foot control and 2 

preset controls for frequency and 
intensity, $10.50 extra on above 
models. 

REVERBERATION 
UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5.75 
Post 35c. 

FUZZ BOX 
FUZZ BOX, E. AND A. AUG. 

WIRED AND TESTED. 
$15. 

Poet 75c. 

REVERB UNIT 
COMPLETE with AMPLIFIER. 

E.A. October Issue. Kitset $39.95. 
Wired and tested, $41.95. 

MULLARD 
MAGNAVOX 

BOOKSHELF 
ENCLOSURE 

Maple, Teak or Walaut 
Complete $24.75 

SUPER BOOKSHELF 
$36.75. 

Post: N.S.W. 50c, Interstate $1.00. 
CABINETS ONLY. 

R.H. BOOKSHELVES, $11.50. 
MULLARD, $10.95. 

BOOKSHELF UNITS 
6ln Bln lOln 12in 

$27.75 $33.50 $35.50 $36.50 

PLAYMASTER 127 
STEREO CONTROL 

UNIT 
For tape replay. Magnetic, disc, 
and crystal cartridge input. Radio 
fully described Nov. 69 issue E.A. 

KIT SET $49.50 
Wire and Tested $59.50. 

Pack and Post 75c. 

240V 
VARIABLE POWER 

Units. 
0 to 20 V. 1 Amp. 
Fully Transistorised. 

$21.50. 

PIGGY BACK 
GUITAR AMPLIFIER 

Excluding Speaker* 
30 Watt. . 979,79 
45 Watt. 999.79 
60 Watt.1119.75 
4 Inputs. Bass and Treble Boost 
Vibrato If required. $10.50 extra. 

PIGGY BACK 
GUITAR AMPLIFIER 

Complete with Speakers & Cabinet 
30 Watt Lead .$135.75 
30 Watt Bass.$146.75 
45 Watt Lead .$158.75 
45 Watt Bass .$166.75 
50 Watt Lead .$218.00 
60 Watt Bass .. $234.00 
Vibrato if required extra $10.50 

119 STEREO 
TAPE ADAPTER 

Suits all Paymaster Stereo ampli¬ 
fiers and others that accept crystal 

P.U. 
Kitset.$79.00 
Wired and tested .$96.00 

10 + 10 
STEREO AMPLIFIER 

With Overload Protection Circuit 
Kit Set. $62.75. 
Wired and Tested.$72.75 

WIDE RAND OSCILLOSCOPES 
SPECIFICATIONS 

VERTICAL AXIS 

Deflection Sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristics, 1.5 cp»— 
1.5 MC. 

Input Impedance, 2 M ohms 25pF. 
Calibration Voltage IV p-p/ctn. 

HORIZONTAL AXIS 
Deflection Sensitivity 0.9V p-p/cm. 

Frequency Characterists 1.5 cps 
—800 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweet Oscillator (5 Range) 10 cps 

—300 KC. 
Synchronisation Devices Internal 
(Positive and Negative, External). 

Power 240v AC 50/60 cps. 
Cathode Ray Tube 3KFIF. 

3-inch $102.76; 

5 Meg Bandwidth Push-Pull verti¬ 
cal and Horizontal Amplifiers, 8 
positions, high sensitivity, vertical 
Amplifier Frequency Compensated 
on all positions. Calibrated .02 to 
600 volts. Hard time base. 20 
cycles to 75K. Latest American 
R.C.A. circuitry. Complete with 
probe. 

6-inch $118.76 
PLAYMASTER 

115 
Hie new Solid State Stereo-Ampli¬ 

fier. April issue. 
Wired and tested.$104.00 
Kit Set. $90.00 
Pre-amp to suit magnetic 

Cartridge.. .. $12.00 

AUTOMATIC 
RHYTHM BOX 

240v 

12 RHYTHMS. 
9 PERCUSSIVE 
INSTRUMENTS 
A.C. OPERATION. 

$145.00 
LOW FREQUENCY 

HI POWER SPEAKERS 
Especially designed for electronic 
organ and guitar use. 
Imported 15in .$30.00 
Aust. made 15in.$60.00 
Aust. made 12in.$37.50 

ALL SILICON 
TRANSISTOR 
SOLID STATE 

STEREO AMPLIFIER 

240V AC powered, 8 watts RMS 
per channel inputs for magnetic, 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size lOV^in x 6Viin 
x 3Viin. Attractive oiled teak 
cabinet. 
$54.00 Pack and Post $1.50. 

3" VERNIER DIAL 
8:1 Ratio 

$2.95, Post 25c. 

L.S.G. 11 
SIGNAL GENERATOR 
FREQ. RANGE IN 6 BANDS 

120KC—130MCS. 
Calibrated Harmonics. 

120MGS—390MCS. 
R.F. Output over 100.000UV. 

120KC—38MC. 
Mod. Freq. 400 and 1000CPS. 

Crystal Osc. 1.15MCS. 
A.F. Output, 3 to 4 Volts. 

A.F. Input, 4V approx. 
240 V. A.C. Operation. 

$31.75. Post 75c. 

240v A.C. POWERED 
SOLID STATE STEREO 

T.S.13S 
18 Transistor, 15-watt per channel. 

Inputs for Tape. Mag. P.U. 
Ger. P.U., Radio Aux. 

Freq. Range 30c to 20KC. 
Max. Sensitivity 3 MV. 

Speaker matching 4 to 15 ohms. 

$78.00 

AUDIO GENERATOR 
De Luxe Model TE—22D. 

Freq. range, Sine 20 cps—200 KC. 
SQ. 20 cps—25KC. Output voltage. 
Sine 7V. SQ. TV p.-P. Output Im¬ 
pedance 1000 ohms. Acc. 5 per 
cent. Distortion less than 2 per 
cent. 4-rangc attenuation. 
1/1, 1/10, 1/100, 1/IK. Printed 
circuit. 240V A.C. 

$42.95 

TACHOMETERS 

Mullard ACE. scaled for 
5.7 or 9K.$20.75 

With Dwell Angle .$23.75 
OHNAR 

240-degree Circular Movement. 
Scaled 6K or 8K .. .. $24.75 
Standard Scale 6 or 8K .. $19.75 
Postage N.S.W. 50c, Interstate 75c. 

G.D.O. UNITS 
Post: N.S.W. 50c, I’state 75c. 

T.E. 15 Transistorised, 7 Band, 
360 Kc to 270 Megs. 

$35.75 

TV BOOSTER 
240VAL. Especially designed for 
fringe area reception. Also up to 3 
TV sets can be operated off com¬ 
mon aerial for improved signal 
strength. $15.95 Pm, FrCe. 

SIGNAL INJECTOR 
Transistorised. Fountain pen-sized 
Unit for Signal Tracer in Radio, 

TV and Amplifier Service. 
$5.75. Post, 25c. 

NEW GRAMMO 
MOTORS 

240V. A.C. 
3 Speed,, $2.7*. 

Port: 40c. 

MUSICOLOUR 
Sound control of coloured lights. 
As described E.A. Oct., 69. 
Kit set. 
Wired and 
Tested, $54.00. 

SIGNAL GENERATOR 
De Luxe Model TE20D. 

Freq. Range 120 KC—500 Mcs. 
7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal 
Suitable for self-calibration Marker fenerator. Printed circnlt. 240 

.E.20. $25.50. 
V.A.C* $28.50 

HIGH POWER 
LOW FREQUENCY 

SPEAKERS 
Suit Bass and organ. 

15in imported 30 watts RMS $30.00 
15in local 25 watts RMS .. $50.00 
12in local 50 watts RMS . $37.50 

NEW LOOK 
SPEAKER 

ENCLOSURES 
Hi-Fi Freq. response. Power rating 
5 watts R.M.S. Attractive, modern, 
oiled teak finish. Size 14Vi in x 
43Ain x 9. 

$15.00 EACH 
Post 75c. Interstate $1.25. 

T.E. 46 
RESISTANCE- 

CAPACITANCE 
Bridge and Analyser. 

Capacity 20pf to 2000mfd. 
Resistance 2 ohms to 200 megs. 

Also tests power factor, leakage, 
impedance, transformer ratio, insu¬ 
lation resistance to 200 megs, at 

600V. 
Indications by eye and meter. 

$49.75 

VOLT. A.C. 
VARIABLE TRANSFORMER. 

10 amp.$49.50 
5 amp. $37.50 
2Vx amp.$25.50 

0-26OV, 
0-260V, 

' 0-260V, 
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LAFAYETTE NtW STOCKS 
EMC TRANSISTOR ANALYSER KIT 

6-IN-I TESTER 
1. In-Circuit and Out of Circuit 

Transistor Checker (including 
Power Types). 

2. Diode and Rectifier Checker. 

3. Signal Generator. 

4. Battery Tester. 
5. Voltmeter. 

6. Milliammeter. 

One of Lafayette’s most popular test 
instruments for transistor service. The 
in-circuit test provides an actual per¬ 
formance check. Externally the tran- 

$29.95 sistor is checked for leakage on a 
multi-coloured scale and for beta 

gain in 3 ranges up to 200. A 5Kc test signal with harmonics enables checking of 
RF, IF and AF circuits. Complete with all components and step-by-step instructions 
to make assembly a pleasure. Stock No 38E 24oi8 . $29.95 

DELUXE 100,000 OHMS PER VOLT "LAB-TESTER" VOM 

$53.95 

Unique Yellow Function Selectot 

Visually Indicates Exact Range 

• 100,000 Ohms per Volt DC. 

• Giant Easy-To-Read 6iin 
Scale. 

• 2% Accuracy on DC, 3% on 
AC. 

• i% Multiplier Resistors. 

• Built-in Meter Protection on all 
Ranges. 

Deluxe laboratory-type volt-ohm- 
milliammeter that satisfies virtually 
any lab. or shop requirement. 
Large easy-to-read 6*in 2-colour 
meter has a 90 deg. arc for greater 
legibility and accuracy plus built- 
in protection against burn-out and 
bent pointers. Thirty-three ranges. 

Sensitivity: 100K ohms/volt DC, 5K ohms/volt AC. Ranges DC 0-.5-2.5-10-50- 
250-500-1000V. AC 0-3-10-50-250-500-1000V. DB —10 to 4-49.4 in 4 ranges. 
DC Current: 0-10-100 ua, 0-10-100-500 ma, 0-2.5-10 amps. Resistance 0-1K-10K- 
100K-10M-100 Megohms. Meter Movement 9 ua for full scale deflection. Output 
to 250 V with built-in series capacitor. 

Stock No. 99-5065 .... $53.95 

"TINY-MITE" SOLID STATE 16-WATT MOBILE PA AMPLIFIER 

• Real Tiny—1 5/8in H x 3 7/16in 
W x 5 7/8in D. 

• Solid State — No Warm-up! 
• For 12 Volts DC Negative or 

Positive Ground. 
Ideal for mobile PA applications. 

Two inputs 100K and 600 ohms for 
dynamic or crystal microphones. Out- 

$43.95 put impedance 8 or 16 ohms. Maxi¬ 
mum current drain 1.6 amps. Fused 

for overload protection. Complete with microphone plug, battery and speaker 
cables, and under dash mounting bracket. 

Stock No. 99-4589 .... $43.95 

Lafayette electronics 
Division of Electron Tube i a r a vrrrr pi r- . Division of Electron Tube 
Distributors Pty. Ltd. 

All Mall Enquiries and Orders to: 

LAFAYETTE Electronic Equipment is 
also available from: 

RADIO HOUSE PTY. LTD., 306 Pitt 
VICTORIAN SALES CENTRE 
AND HEAD OFFICE 
94 HIGH STREET, 
ST. KILDA, 3182, VIC. 
94-6036. 

Street, 6 Royal Arcade, 760 George 
Street, Sydney, N.S.W. 2000. 

TISCO AGENCIES, Overend and Hamp¬ 
ton Streets, Woolloongabba, O'land. 
4102. 

is on the air for Europe, Africa and 
Australia/New Zealand. 

GMT KHz 
1745-2030 11620 
1745-2230 7215 
1945-2230 9912 
1745-1945 15080 
1945-2045 9690, 11775 
2145-2230 11740 

HONG KONG: A report in “Contact,” 
the bulletin of the World DX Club, 
reports that a radio city is to be built 
at Hong Kong. Within two years, 50 
acres of barren mud flats a few miles 
from the colony’s border with China 
will be turned into a radio city. Millions 
of dollars have been spent on studios, 
offices and equipment for the two com¬ 
mercial television companies and the 
government radio station already 
broadcasting from the city. By early 
this year they will be joined by a com¬ 
mercial radio station and two govem- 
ment-run television channels — one 
designed solely for educational purposes. 
When everything has been completed 
by the end of this year, Radio City 
will be able to broadcast a choice of 
nine radio and six television programs 
at the same time — for a potential 
audience of 4 million. 

OCEANIA 
NEW HEBRIDES: Radio Villa, which 

operates on 3905KHz has been heard 
with news in Pidgin at 0645GMT by 
Richard Wood, in Hawaii. The station 
has been received with improved signal 
strength, Reports are now verified with 
an attractive verification card which 
gives full details. 

THE AMERICAS 
EL SALVADOR: According to the Dan¬ 

ish Short Wave International bulletin. 
Radio El Salvador, station YSS now 
uses two frequencies. The station has 
been observed on 5980 and 9555KHz. 
The new schedule is 1700-0500GMT. 

PANAMA: La Voz del Baru, Panama 
City, uses 6045KHz and is now on a 
longer schedule. Signals have been 
observed to close down at 0400GMT, 
while a report from Florida gives sign 
on as 1000GMT, making reception 
possible in the Pacific area. 

VENEZUELA: Two programs have been 
observed on 4870KHz originating from 
Venezuela. The station alternatively 
identifies as Radio Cultura, Caracas, or 
Radio Tricolor, Barquisimeto. The fre¬ 
quency was formerly used by Radio 
Tropical, and it seems this station has 
now ceased operation. Radio Vallues 
Del Tuy is active again on short-wave, 
and is using 6128KHz for its trans¬ 
missions. 

BRAZIL: Radio Guaiba, Porto Alegre, is 
on the air 24 hours a day and reception 
in Invercargill is best at 0800GMT. 
The station operates on 5965KHz. Sig¬ 
nals from the station suffer from light 
sideband interference from Montreal 
using 5970KHz. 

BROADCAST BAND NEWS 
PHILIPPINES: A new station heard in 

Invercargill is DYLB operating on 
1450KHz. The signal has been mixed 
with Taiwan on the channel, but 
reception has been possible at 1600GMT 
when DYLB signs off. The station is 
located in Cebu City, uses 1KW and 
is on the air 21Q0-1600GMT. Popular 
music program was broadcast up to sign 
off. DYLB is not listed in any reference 
book, and seems to be a new station. 

SOUTH VIETNAM: A Press report states 
that the Australian forces in SouthViet- 
nam are shortly to have their own radio 
service. A 500W transmitter is being 
installed at Vung Tau. The station is to 
be supplied with program material from 
the A.B.C. and commercial radio ser¬ 
vices. As yet, its operating frequency 
and schedule are not known. Q 
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CORRESPONDENTS 

HETRODYNES AND TECHNICAL 
TERMS: I have a portable radio with 
which I listen to 4BH (1390KHz) at night. 
There is an annoying hetrodyne on this 
frequency which I am unable to remove 
entirely by any means that I know of. 
Also atmospheric disturbances are mor; 
pronounced on this channel than most 
others. Could you give me a brief ex¬ 
planation of the terms “TRF radio” and 
‘‘Leslie speaker system”? I appreciate your 
magazine greatly and I like the new lay¬ 
out of the contents pages. I hope tiiat 
in future you could publish some ai tides 
that would be useful supplements for the 
Senior Physics Course. (W.N., Yeeroug- 
piliy, Qld.) 

• It is difficult, at this distance, to sug- gest what might be responsible for your 
etrodyne or generally poor reception of 

this station, particularly since you would 
appear to be within the primary service 
area. The only comment we can make 
in regard to the poor reception generally, 
and which may indirectly be the cause 
of the hetrodyne situation, is that the 
directional aerial of the receiver may 
happen to be orientated for minimum 
pickup from this station. In any case, 
the aerial should be deliberately orientated 
for maximum pickup in this direction. 
The term ‘‘TRF” stands for “tuned radio 
frequency,” meaning that the incoming 
signals are tuned and amplified at their 
own frequency, rather than being changed 
to an intermediate frequency as in the 
case of the more conventional superhet 
type receiver. The term “Leslie speaker” is 
used somewhat loosely, but generally refers 
to a loudspeaker system in which the path 
length between the loudspeakers and listen¬ 
er is constantly changed, the resulting 
Doppler effect giving the sound a particu¬ 
lar vibrato characteristic. Sometimes the 
loudspeaker is rotated, sometimes there is 
a rotating shell around the loudspeaker, 
as well as other, similar, approaches. 
We described one such version under 
the heading “Rotating System For Organ 
Speakers” m our March 1968 issue. (File 
No. l/SE/19). Thank you for your kind 
comments about the magazine. Your sug¬ 
gestions have been noted and will be 
kept in mind. 

TRANSMITTER: I have constructed an 
“advanced” communications receiver and 
am looking for something more advanced 
to tackle. I had in mind a transmitter, 
but as yet I have found no suitable cir¬ 
cuits to make use of a diode, a variable 
capacitor, a coil and a crystal earphone. 
I would like an output of about 80W 
on the amateur bands from 10 to 80 
metres, in SSB. Could “Electronics Aus¬ 
tralia” design a transmitter to suit my 
requirements? (R.H., Punchbowl, N.S.W.) 

• We would like to take this opportunity 
to clarify an important point for the 
benefit of R.H. and others: the Informa¬ 
tion Service exists (1) to provide a re¬ 
print service of past projects and (2) to 
provide assistance for readers who have 
encountered trouble when constructing one 
of our projects. We simply do not have 
the staff or facilities to do more than 
this. The design of special circuits for 
individual readers is completely impossible, 
even assuming that the reader’s request 
is a reasonable one — which in many 
cases it is not. We have published a num¬ 
ber of transmitter circuits in the past 

and. while no one design is likely to 
satisfy your requirements, R.H., we think 
you would get a good idea of basic princi¬ 
ples from them. In addition we suggest 
such text books as the A.R.R.L. Hand¬ 
book and the R.S.G.B. Handbook and a 
planned course of study for the Amateur 
Operator’s Certificate of Proficiency 
(A.O.C.P.) examination. By the time you 
are ready to sit for this you will have 
a very much better idea of what is 
really involved in transmitter design and 
construction. The Wireless Institute of 
Australia conduct classes for the above 
exam and would be the best people to 
advise you on a course of study. 

YOUNG READER: I am only 11 years 
of age and read your magazine every 
month. I think it is stupendous. Have you 
ever published simple circuits such as an 
audio amplifier, a crystal set. a one- 
transistor radio receiver, etc? Also, can 
you tell me where the nearest radio clubs 
are in my area? Finally, did you print 
any articles about the “Expo Electric ’69” 
held in Melbourne several months ago? 
(R.P., Deepdene, Vic.) 

• We are glad you like our magazine. 
R.P., we try to cater for all types of 
readers including beginners. From time to 
time we publish simple circuits for readers 
like yourself. We published a “Midget 
Amplifier for Crystal Sets” in May, 1961 
(l/XA/7) followed by a “Transistor Am¬ 
plifier for Small Receivers” in June, 1961 
(l/XA/8). Alternatively if you want a 
valve circuit, we published a “Basic Stereo 
Amplifier” in June. 1966 (l/SA/24) and a 
“Basic Mono Amplifier” in May, 1967 
(l/MA/47). We published an article de¬ 
scribing “Simple Crystal and Transistor 
Sets” in July, 1969 (4/TR1/11) and, when 

you feel a bit more ambitious, you could 
try our “All Wave Two-Transistor Set” of 
June, 1960 (4/TR2/3). Copies of the 
articles mentioned can be obtained 
through the Information Service for 20c 
—please quote the appropriate file num¬ 
bers. To locate the nearest radio clubs in 
your area we suggest that you contact the 
Victorian Division of the Wireless Insti¬ 
tute of Australia at P.O. Box 36, East 
Melbourne, Vic. 3002—phone 41-3535. 
No, we did not publish a story coverin'* 
the Melbourne Exhibition, mainly be¬ 
cause exhibitions like this are covered at 
the time by the daily press and weekly 
magazines. They would be “ancient his¬ 
tory” before they could be covered in a 
monthly magazine with early publication 
schedules. 

MOTOR CYCLE IGNITION: The flow 
of small two-stroke motor scooters and 
cycles has been tremendous in recent 
years. Would you consider an article in 
the form of a home project for improvin'* 
the ignition system of this type of motor, 
battery or magneto? I would also be 
interested in an electronic tachometer for 
this type of motor but I think its range 
would have to be to 9000rpm, or even a 
little higher. I am sure that many thous¬ 
ands of people would benefit from these 
two projects. (R.G., Brisbane, Qld.) 

• It would be quite uneconomic for us 
to tackle a problem like this. A staff 
member would first have to become 
familiar with the problem, relate it to all 
the scooters and cycles likely to be in the 
hands of our readers, and then go awav 
to seek a solution in both the electrical 
and the physical sense. The finished unit 
would have to be proved in a representa¬ 
tive range of vehicles before presentation. 

"ELECTRONICS Australia" Information Service. 
As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 

PROJECT REPRINTS: For a 20c fee, we will supply data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for project data will be answered more speedily if the 
projects are positively identified and the request is not complicated by questions requiring the atten- 
tiot. of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS. DYE-LINE PRINTS: Original photographs arc available for most of our projects, 
from 50c plus 8c postage for a 6in x Sin glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to six months old the cost is the 
face value, plus 5c surcharge. From seven to 12 months, 10c surcharge; over 12 months. 20c surcharge. 
Package and postage is 10c extra per issue. Please indicate whether a PROJECT REPRINT may be 
substituted if the complete issue is not available. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in "ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee docs not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of "Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by interview or telephone. 

COMMERCIAL EQUIPMENT: "ELECTRONICS Australia” docs not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 

"ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor. "ELECTRONICS Australia." Box 2728 G.P.O.. Sydney. N.S.W. 2001: 5/69 
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SOUND PROJECTORS 
Clnevol Prefect and H armour and 
Heath 16mm in good working 
order. 240r operated, complete 
with speaker and amplifier. 

from $90.00 
CIRCULAR SLIDE RULE 

3 *4 in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 

$1.25 each 
_Post 10 cents,__ 

REFLECTOR GUNSIGHT 
Contains these lenses: 

1 Lens Un Focus, lViin diam. 
1 Lens 1 11 /16in Focus. JV*in 
diameter. 
I Air-spaced Lens, lV4in diam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. $1.85 
Post.: N.S.W. 30c; Interstate: 40c. 

P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can bt con¬ 
nected together on single line. 

$23.00 
(2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 

station. 
Please note we are now able to 
include Vi mile of telephone 
cable FREE with each set of 
Phones._ 

BATTERY CHARGERS 
240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp. without meter, S13.7S 
2 amp. with meter, S15.7S 
Post N S.W. 70c; Interstate 95c. 

MINIATURE 
ELECTRIC MOTORS 

\Vi to 3 volts D.C Ideal for 
model boats, cars, planes, etc. 
Strong torque. Only 
65 cents each or 10 for $4.00. 

(Post 7c). 

TRANSCEIVER 
(2-way radio) R.C.A. America R.T 
68, 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency . synthesiser in 
100 K/cs: step 10 channel per 
meg/cycle with power supply. 
Leads, mike and headphones 
$43, 60c cartage to rail. Freight 
payable at nearest attended rail¬ 
way station. 

TRANSCEIVER 
(2-way radio) 62 set ideal small 
ships, Hams, etc. 1.6 to 10 megs. 
Crystal locked or V.F.O. controlled 
5 watt output. Complete with an¬ 
tenna, headphones and mike $60. 
60c cartage to rail. Freight payable 
at nearest attended Railway 
Station. 

HEAD PHONES 
Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. $3.50 pair. Same with 
black felt muffler, $4.50 pair. 
Post N.S.W 25c; Interstate 30c. 

COLLINS TRANSCEIVERS 
Auto-tuned 100-150 megacycles, 
10 channels. 

$65.00 

16'6" WHIP AERIALS 
6-Pieee, brand new, $5.73. 60c 
cartage to rail. Freight payable at 
nearest attended railway station. 

AVO MULTI METER 
Type CT 38 

$75.00 

A.W.A. AUSTRALPHONE 
Transceivers 12 V 

New Complete Station. 
1.6 to 10 meg9 on transmit. 
0.54 to 16 niegs on receive. 

$150.00 

P.M.G. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 

NIFE CELLS 
1.2 Volt fully charged, 4in x 3in 
x Un 4 AH. 

$1.00 each 
Post, N.S.W., 25c; interstate 35c. 

WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.G Approved Citizen Band. 
9 Transistor, $79.00 per set of 2. 
Post, N.S.W. 50c; interstate, 60c. 

P.M.G. TYPE KEY SWITCHES. 
45c each. Post, 15c. 

30 x 30 Power Coated Lens 
Brand new. # 

$3.75 
60 magnification with a 60mm 

coated objective lens. 
With tripod. 

$23.00 
As illustrated. 

Postage, 95c; Interstate $1.20. 

HIGH STABILITY 
RESISTORS 

I.R.C, brand new, usually 80c ea. 
50 assorted values for only 

$3.75 
_Post 15c._ 

RECEIVER 8C A.W.A. 
With ABC and D Coils. 
Complete with all spares. 

_$90.00_ 

ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 
900 x magnification, complete 
with disecting kits, slides. 

$14.50. 
Postage N.S.W. 65c. Interstate 85c 

TYPE S POWER SUPPLY 
(240 Vac supply for. AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt, lOma 550 volt 200mn, 300 
volt lOOma, $30.00 

TELEPHONE WIRE 
21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coil of twin (equal Vi 
mile) $7 per coil. 
Post, N.S.W. 70c; interstate $1.20. 

SCOOP PURCHASE 
Gramo Motors. New. Made in 
U.S.A. 4-speed 240 volt A.C. 
50 eye. Only $2.75 each. 
Post, N.S.W. 30c; interstate, 40c. 

CO-AXIAL SWITCH 
70 ohms 4 positions, 

can be motor driven completely 
waterproof 70 ohms type con¬ 
nectors. Housed in m<^tal case 9in 
x 8in x 8in $5.00 each. Post 
N.S.W 70c. Interstate $1.20. 

ASTRONOMICAL 
TELESCOPE 

3Viin reflector 126 X magnifica¬ 
tion. Complete with 4 X finder 
and equatorial mount. 

$59.00 
Post $1.50. 

VALVES 
BRAND NEW 

IN CARTONS 
Special discount for quant!,. 

807 75c X61M $2.29 

65N7GT 95c CV850 $1.59 

8989 $1.09 1H6G 39c 

5U4G 95c 832 $5.99 

77 $1.00 6AK5 $1.50 

EF50 35c 6X4 51.00 

6U7 75c 12SK7 50c 

5Y3 $1.75 VR65 25c 

6C4 59c VT4C 75c 

2x2 75c AU5 $1.90 

6AG5 10c 80 $1.25 

I2AU7 $1.00 6AK5W $1.50 

CATHODE RAY TUBES 

3FP7 
3JPI 

$2.95 
$2.95 

5BP1 $3.50 

V1669 4/1 12.95 CY2184 $2.95 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 

PETROL MOTOR 
GENERATOR SET 

BRAND NEW EX-ARMY 
300 watt,- 15 volts, 20 amps. 

Made in Canada. Complete with 
tools, instruction book, spares, 
etc. Only .. . . $75.00 

$1 cartage to rail, freight pay¬ 
able at nearest attended railway 
station. 

C.M.A. CABLE 
240 volt 3/.036 black, new and 
perfect. 100yd rolls $3.00; 6 or 
more. 30c cartage to rail. 

$2.50 
Frequency Counter Cintel type 
388,_$250,00 

VIBRATORS, 6 volts, 7-pin 75c 
each. 
UNISELECTORS, 4 BANK, $4.00 
Post. N.S.W., 25c; interstate, 30c. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescope. Ex¬ 
tend to 4ft 6in $13.00 
SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 
No. 19 TWO-WAY RADIOS 

Sold a sis without power supply, 
lends, accessories, etc. Only $15. 

Or complete with above gear, S35. 

BINOCULARS 
PRISMATIC. Coated Lenses 

Brand new. Complete with case. 
8 x 30.$18.75 
7 x 50  $22.15 

10 x 50  $23.07 
12x5 .$23.95 
20 X 50 . $26.50 
Post. N.S.W., 70c; Interstate, $1.20 

3000 TYPE RELAYS 
P.M.G. 200 Ohm — 1,500 Ohm 

Coils, $1.25 each. 

A.W.A. AMPLIFIERS 
240 VAC with pick up 

Terminal. Used in good order 
Ex Studio. 

5-watt model.,_$15.00 

SPECIAL lucky dip valve offer, 
15 new valves in cartons for only 
$2.00. We haven’t got time to 
sort them, so you reap the benefit. 

Post 60c. 

MINE DETECTORS 
Ex A.M.F with Instruction Book. 
Complete in wooden case. Ideal 
for plumbers, councils for locating 
buried pipes, etc. Freight pay¬ 
able at nearest attended railway 
station. $39.00 

4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, ideal Broad¬ 
cast Studio, music recording, 
Church and play recording, etc. 

Fraction of original cost. 
_Price on Application._ 

240 VOLT 
522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 
V A.C. Complete and ready to 
plug In $30.00. 

SOLENOIDS 
Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post, 10c. 
200 Mill, amp., 24 volt. 1 /Bin push 
movement. 

$1.25. Post 10c. 

LENSES 
TOP GRADE ACHROMATIC 2in 
DIAMETER, 20in FL Ideal as 
telephoto lens, telescope objectives. 

$13. 
_Postage 46c._ 

CONDENSER LENS 
2 Vi in DIAM. 2in FL. $1.50 each 

or $2.50 per pair. Post 21c. 

CONDENSER LENS 
1 Vi in diam. lViFL. 50c each. 

Postage, 17c. 

FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu, meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 

$39.50 

MONITOR SPEAKER 
UNIT 

Ex-A.B.C., consisting of low re¬ 
sistance 8in speaker in Acoustic 
Labyrinth Baffle Box, complete 
with 10-watt amplifier, 600 ohms 
plus 8dbm input, 240 volt A.C. 
operated. 

$37.50 

TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg/cys. 
and TR1935 125-150 meg/cycles. 
28 volt DC operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

$33.00 

RECORDING TAPE 
Ex broadcast studio E.M.I. 3600 
feet on lOViin spool, $4.50. Post¬ 
age 85c, 600 feet on 5in spool 
$1.45, postage 13c, 150 feet on 
3in spool, 65c, postage 9c. 

CASSETTE TAPES 
C60 $1.60. C90 $2.20. C120 $2.99. 

Post 13c. 

TELEPRINTER PAPER 
TAPE 

8V4in x 6 5/8in 
Full Pa.;« 

$1.50 per roll. 

WHEATSTONE BRIDGE 
Top grade 

In Multiples up to 1000 
$65.00 

Deitch Bros. 
70 OXFORD STREET, SYDNEY, 2010 

SORRY, NO C.O.D. 

BC 221 
Frequency Metres 

$55.00 

40 coated Len* with tripod 

$10.95 
TELESCOPES 
30 x 40 with Tripod 

$7.95 
Post N.S.W., 70c; Interstate $1.20 
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ANSWERS - continued 
It would add up to a very long and costly 
exercise. The most likely source of such 
an article is from a motor cycle club 
which happens to have one or more elec¬ 
tronically inclined members. They would 
have the background, the vehicles, the 
means of evaluation and time to invest 
in their hobby which doesn’t have to be 
paid for on a per-hour basis! Your esti¬ 
mate of “many thousands” sounds wildlv 
optimistic. Undoubtedly there are many 
thousands of scooters and cycles on the 
road but the proportion of riders who 
would want to become involved in build¬ 
ing and fitting special ignition circuitry 
would be very low. 

CAPACITOR FAILURE: Recently my 
stereo amplifier of Japanese origin blew a 
fuse, accompanied by a loud “pop” from 
inside. Upon investigating, I found that a 
.OOluF capacitor from one side of the 
power transformer primary to earth had 
blown up. I fitted a new .OOluF 400V 
capacitor in its place but, half an hour 
later, this blew up also, Why is such a 
capacitor fitted in the first place? Did the 
two capacitors fail because of undue heat 
where they are mounted? Finally, I would 
like to add my appreciation for the 
extremely well balanced content of your 
journal. (D.B., Lawson, N.S.W.) 

• Capacitors on the primary circuit of 
the power transformer sometimes help to 
minimise modulation hum, where a radio 
tuner is involved. We can’t speak for the 
manufacturer of your particular equipment. 
The second failure was almost certainly 
due to using a capacitor with inadequate 
voltage rating. The 400V rating is for a 
DC condition only. With AC applied, the 
dielectric is stressed not only by the 
peak value of the AC wave (about 350V) 
but also by the constantly changing 
potential and polarity. Capacitors con¬ 
nected to 240V mains should preferably 
be rated for AC operation but, if a caoa- 
citor is used intended primarily for DC 
circuits, it is wise to use one with a ratine 
of not less than 1000V and preferably 
2000V. 

ROOF AERIAL: Our house has a tiled 
roof and I wish to install an aerial between 
the ceiling and the tiles to improve inter¬ 
state reception on my radio. Could you 
tell me whether this would be practical? 
I have been a subscriber for five years and 
find the magazine provides helpful and 
informative reading. (R.L., Cumberland 
Park, S.A.) 

• Use plastic covered wire and staple it 
under the rafters a couple of feet above 
the ceiling line. Bring the wire up from 
the receiver by a route reasonably clear 
of power wiring. Tack the aerial 

around three sides of the roof structure 
and then possibly run the end up the 
rafters to the peak of the gable. It may 
also be worthwhile to provide the 
receiver with its own earth, run to a 
water pipe driven into damp soil. 

METAL LOCATOR: After your article on 
metal locators, I felt I must write and in¬ 
form you and your readers of my super 
metal locators. This locator is small 
enough to fit in the pocket , . . works on 
three well-known principles, personal 
vibration, indicator vibration and para 
mineral vibration ... can locate something 
of the order of a 20c piece at 2ft . . . sells 
for only $100. (Name supplied but with¬ 
held at correspondent’s request.) 

• Remembering all the arguments there 
were some years ago about divining rods 
and other such devices, we wilted at the 
mought of reproducing your letter in full. 
Some would have treated it as serious, 
some as a joke and still others as a money¬ 
making gimmick. We would have become 
the meat in a three-decker paper sandwich? 

SIMPLE ORGAN: I have built the Keyless 
Organ from your January, 1969, issue. How 
about something half-way between this and 
the Stromberg Carlson complete electronic 
organ? I have in mind a 3-octave fully 
polyphonic keyboard, with a range of 
voices and facilities, pedal clavier, swell 
pedal and arranged for mounting on a 
desk or a set of legs. It would not be a 
toy and would probably cost $100 or so. 
However, it could be plugged into a P.A. 
system and should be useful for bands and 
groups. (R.H., Para Hills, S.A.) 

• We have discussed propositions like 
this before in these and other columns. 
The gap between a monophonic toy or 
gimmick and a polyphonic instrument 
which is expected to produce real music 
is very great and you would find the cost 
soaring way above the $100 you have in 
mind. Admittedly, money could be saved 
by reworking an existing keyboard but 
only those who have been through this 
experience know how much work is in¬ 
volved and how much heartbreak, too, 
unless the constructor goes the right way 
about adapting his particular unit, While 
we are not ruling out the possibility of an 
instrument along the lines you suggest, we 
are much less optimistic than you are. In 
the meantime, why not “haunt” the pre¬ 
mises of shops in your area who are deal¬ 
ing in electronic organs? There is a 
good chance, these days, of picking up a 
traded-in instrument at modest cost and 
repayable on terms. It is much easier for 
an electronic handyman to recondition an 
existing instrument than to build up one 
from basic hardware. 

Type numbering ... 
TYPE NUMBERS: Could you give me some information on the classification 
ftern^d on valves and semi-conductor components? (W. McN.t O’Connor, 

• This is a difficult question to answer in the limited space of these columns. 
Briefly, the American system of numbering valves and semiconductors tells 
very little about the device. The first number, in the case of a valve, indicates 
its heater or filament voltage but the following letters and numbers are 
purely serial numbers denoting different types but with little tie-up with the 
functions of the valves. In the case of semiconductors, the first number tells 
broadly what type of device it is, i.e. 1 denotes a diode, 2 a transistor, and 3 
a miscellaneous device. Other than that no information can be gleaned from 
the American svstem of coding. Under the European method, a little more 
can be pleaned from a device’s designation. With valves, the first letter indicates 
the heater or filament voltage, e.g. E corresponds to 6.3V; the second letter 
(and third in some cases) indicates the broad type of valve, e.g. C is a triode, 
CC a double triode; the first number tells the base type of the valve, e.g. 8 is a 
B9G base; the remaining number (and sometimes additional numbers or letters) 
are again only serial numbers to distinguish types within the broad framework 
of the system. With transistors, the first letter indicates the material from which 
the device is made, i.e. A is germanium, B is silicon, C is other semiconductor 
materials such as gallium arsenide; the second letter indicates the broad type 
of device, e.g. C is an AF transistor not power type; a third letter if used 
designates an industrial or professional type; the remaining numbers are purely 
serial numbers. 
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UNITED TRADE SALES 
PTY. LTD. 

TRANSISTOR V.H.F, CONVERTER 
Tunable 108~136 Mhz Aircraft Band 
lF-600Kc to l,000Kc, No connecting 
wires needed, 9V Battery, self-contain¬ 
ed, just place alongside broadcast 
radio. Price only $1*4.40 plus 45c 
postage. 

TRANSISTORS 
2SC73, 2SD65, 2T76, OC66, 2T65 
25c ea. or in 100 lots 20c ea. 

LSG11 SIGNAL GENERATOR 
120KHZ to 260 MHZ New in sealed 
carton $35, postage $1, 

POWER SUPPLIES 
600V. 400 mA. Complete with 2 x 
866A Rectifiers. 2 x 500raA Filter 
Chokes on 19in Rack Panel. Good 
condition. Weight approx 501b. 

$15.00. 
Freight extra. 

RESISTORS. Mixed Values only in 
Bags; $2 per 100, or 50 for $1, 
3,000 Type Relays. New stocks. 50c 
each. Plus postage. 

CAPACITORS 
80 for $2 in Poly Packed Bags. 

Mixed values only. 

TAPE HEADS 
Cassette Recorder Type Replay Heads. 
2-track Mono Current Manuf. 

New $1,50 ea. 
PLUS 10c pack, and post. 

MILLER TRANSISTORISED IF 
STRIPS 

455 Kc Selectivity 5 Kc at 6db down. 
Power 6 Volts 2mA gain 50db. 

Price: $9.70. 

NU-METAL SHIELDS 
T° suit 5BP and other 5in CRTs 
mfd. by Magnetic Shields Ltd. 
Brand-new, $5 ea. plus 30c pack, and 
post. 

_ 3,000 TYPE RELAYS. 
Large range. Only 50c each. 

VALVE SPECIALS 
2E26 
5U4 . 
5V4 . 
6A8 . 
6AC7 
6AM6 
6B6 . 
6B8 . 
6BF6 
6CH6 
6G8 . 
6H6 
6J6 . 
6J7 . 
6J8 . 
6K7 . 
6K8 . 
6SA7 

Metal 

$1.50 
$1.00 
$1.00 
$1.50 

.20 

.65 
$1.50 
$1.50 
£1.00 

.50 
$1.50 

.20 

.30 

.50 
$1.75 

.50 
$1.00 
$1.00 

6SJ7 . . 
6SK7 . . 
6SL7 . . 
6SQ7 . . 
6U5 . . 
6U7 . . 
6X4 . . 
6X5 .. . 
12AT7 . 
85A2 . . 
815 .. . 
833A(used) 
872A (used) 
844 .... 
6939 

QQV02/5) $2.00 
ECC33 . . .50 
ECC35 . . $1.00 
KT61 . . . $1.50 

.60 

.75 
$1.00 

.60 
$1.00 

.60 

.60 

.75 

.50 

.75 

.70 
$6.00 

.75 
$1.50 

All prices subject to alteration without 
notice. All items PLUS POSTAGE. 

WANTED TO BUY 
RECEIVERS, TRANSMITTERS 

TEST EQUIPMENT. 

280 LONSDALf STREET, 
Melbourne. Phone 663*3815. 

(Opposite Myers) 
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U AM MBS... 
| Mail Order 

323 ELIZABETH STREET, 
(2 Doors from Little Lonsdale Street) 

* MELBOURNE, VIC. 3000 

TELE PHONES'* 677329,674286 

7 WATT SOLID STATE STEREO AMPLIFIER 
10 Transistor, 3.1 Watts per channel, Crystal/ 
Ceramic input (250mV), Frequency Response 
50-20,000 c/s, 8 and 16 ohms output, polished 
wood case, metal front panel. Dimensions: 
8V6in x 3in x 5 3/8in. 

Special Price $34.50. Post 75c 

REALISTIC DX-150 SOLID STATE 
COMMUNICATION RECEIVER 

Features: 
240V A.C. or 12V D.C. operation. 
30 Transistors and Diodes. 
535 Kc. to 30 Me. in 4 Bands. 
Bandspread tuning, "S” Meter, AM/CW/SSB. 
Product Detector for SSB. Compact size 
14 l/8in x 9V4in x 6V4in. Polished metal panel, 
small internal speaker. 

F.O.R. PRICE: $229.50 
Matching external speaker $13.30 extra. 

/V_ 

* 

No. 62 TRANSCEIVERS. Wireless set No. 62 
Mk.2 (PYE) Frequency Range 1.6 to 10 McS, 
in 2 bands, inbuilt 12-volt Genemotor Power 
Supply. Clean condition. Fully air tested on 
Transmit and Receive. 

F.O.R. PRICE: $49.50 

J. >r ’ 

WESTON LM-330 MOBILE TAXI RADIO. 
Low Band A.M.. 60 Kc. Bandwidth, 70-80 Me. 
Crystal Channel Locked, Single Channel, In¬ 
built Transistor Power Supply, 12-volt operation, 
suit country taxi service or conversion to Ham 
Bands, inc. microphone and cradle. 

AS NEW AND AIR TESTED. 

F.O.R. PRICE: $45. Pocking 50c 
LAFAYETTE *5 WATT C.B. 

TWO-WAY RADIO 
MODEL HE-20. FULLY TRANSISTORISED, 
SOLID STATE, 13 Transistors, 10 Diodes, 
27.240 Me. Provision for 23 channels, CRYSTAL 
channel locked, Push-pull Audio Modulator, 
455 Kc. mechanical filter, spotting switch for 
accurate reception, TVl Trap, 230V A.C. and 
12 Volt (positive or negative ground). Inbuilt 
P.A. Amplifier. IDEAL FOR FIXED BASE 
STATION OR EMERGENCY MOBILE, includ¬ 
ing microphone and mobile cradle. 
* Subject to P.M.G. approved licence. 

F.O.R. Price: $169.50. Tax Paid 
Fibreglass Helical Aerial 4ft high, cowl mount, 

for mobile use $16.50 extra. 

BENDIX BC-221 FREQUENCY METER. 125Kc. 
to 20 Me. including A.C. power supply. 
CRYSTALS, Calibration Book etc. V. clean 
condition. 

F.O.R. Price: $49.50. P'ckg. 75c 

MODEL C-1000 POCKET MULTIMETER, 1000 ohms/per Volt. AC 
Volts: 0-10/50/250/1000 (1000 opv). DC Volts: 0-10/50/250/1000 
(1000 opv), DC Current: O-lOOmA Resistance: 0-150K ohms (3K 
centre). 2 colour scale. Range Selector Switch. Dimens.: 3Vi x 214 x 

1 in. 

PRICE: $6.50 post- free 
MODEL 200H MULTIMETER, 20,000 opv, DC Volts: 0-5/25/50/250/ 
500/2500V (20,000 opv) AC Volts: 0-15/50/100/500/1000V (10,000 
opv) DC/Amps: 50uA/2.5mA/250mA. Resistance: 0-60K/6M ohm 
(scale centre 300 ohm—30K ohm. Capacitance: lOuuf to .OOluF/.OOluF 
— .luF, D3 scale 20 db to plus 22 db. Size 4Vi x 3Va x 1 1-8. 

PRICE: $11.25 post 30c. 
MODEL CT330 MULTIMETER, 20,000/OPV, DC Volts. 0-6/6/30/ 
120/600/1.2K/3K/6K Volts, AC Volts: 0/6/30/120/600/1.2K Volts 
(10K/OPV), DC/Amps: (0-0.06mA/60mA/600mA. RESISTANCE: 
0-6K/600K/6M/60M/600Megohm. (30/3K/30K/300K ohms) centre scale: 
Capacitance: 50 uf to .01 uf .001 to 0.2 uf. Decibels: —20 to plus 
63db size approx. 5Vi x 3 5/8 x 1%. 

PRICE: $16.75 post 30c. 
MODEL OL-64D MULTIMETER. 20,000/OPV, DC Volts: 0-0.25/ 
1/10/50/250/500/1000V at 20K/OPV, 5000 volts at 10K/OPV, AC 
Volts: 0-10/50/250/ 1000V at 8K/OPV, DC/A: 50uA/ lmA/50mA/ 
500mA/10 amps. RESISTANCE: 0-4K/400K/4M/40Megohm. DB 
Scale: —20 to plus 36db. Capacitance: 250pF to .02uF. Induct. 
0-5000H. size SVa x 4 1/8 x min. 

PRICE: $19.50 post 30c. 
NEW MODEL US-100. Overload protection. Shockproof Movement, 
polity switch. DO voUe: 0.2571/25/10/ 50/ 250/ 1000V C20K/OPV 
AC Volts: 0-2.5, 10/50/250/1000V (5K/OPV), DC/Amps: lmA/25mA/ 
500mA and 10A. AC/Amps 10A. RESISTANCE: 0-50M/ohms (centre 
scale 50) R X 1/10/100/1K/10K, db scale —20 to plus 10 plus 22/ 
plus 35/plus 50 db. 

PRICE: $28.75 post 40c. 
Mirror Scale 

MODEL AS100/DP HIGH SENSITIVITY 
100,000/ohms/volt DC, Mirror Scale, PROTECTED MOVEMENT, 
SPECIFICATIONS: 6/20/120/300/600/1200 Volts A.C. (10K/OPV), 
Volts D.C.: 3/12/60/120/300/600/1200 ClOOlK/OPV) D.C. Amps: 
12u A/6m A/60m A/300m A/12 Amps., RESISTANCE: 2K/200K/20Mg/ 
200Meg, Decibels: —20 to plus 63db. AUDIO OUTPUT: 6 Volts/30/ 
120/300/600/1200V A.C., Size: 7Viin x 5Viin x 2%in. 

PRICE: $34.50. Post 75c 
MODEL A10/P, GIANT (6Vi-inch). METER, CIRCUIT TESTER 
30,000/OPV D.C. with inbuilt signal injector, overload protected, 
Specifications: A.C. Volts: 2.5/10/50/250/500/1,000 (10,000/OPV). 
D.C. Volts: 0.5 Volts/2.5/10/50/250/500/1000 at 30,000/OPV, 5000V 
at 10,000/OPV, D.C. Current: 50uA/ lmA/50mA./500mA./1 Amp/10 
Amp/A.C. Current: 1 Amp/10 Amp. Resistance: 10K/100K/1 
Megohm/100 Megohm. SIGNAL INJECTOR: Blocking Oscillator cir¬ 
cuit with a 2SA102 Trans. DECIBELS: —20 to plus 63db. SIZE: 
614in x 7Viin x 3%in. 

PRICE: $55 Tax Paid. Post 75c 
TE-I6A TRANSISTORISED TEST OSCILLATOR. Freq. Range: 400Kc. 
to 30MC. in 5 bands. Modulated: 800 c/s sine wave. Modulation: 
30 p.c. approx. Output Imp.: Low impedance. Dimensions: 5 7/8in x 
5 7/8in x 3 5/8in. Weight, 1.51b- 

PRICE: $23.75. Tax Paid. Post 75c. 

TRIO COMMUNICATION 
RECEIVER MODEL 9R-59DE 

4 band receiver covering 550 Kc/s to 
30 Mc/s, continuous and electrical band- 
spread on 10, 15, 20, 40 and 80 metres. 
8 valve plus 7 diode circuit. 4/8 ohm 
output and phone jack. SSB-CW. • ANL 
• Variable BFC • S meter • Sep. band- 
spread dial • IF 455 Kc/s • Audio output 
1.5 W • Variable RF and AF gain con¬ 
trols. 115/250V. A.C. Mains. Beautifully 
designed. Size: 7 x 15 X lOin. With in¬ 
struction manual and service data. 

PRICE $175 Inc. Sales Tax. 
Speaker to suit type SP5D Inc. tax. 

02S Large Rubber 
Earpiece. 20- 
12,000 c/s (as 
per photo). 

$6.75 
03 S As above. 

Larger earphone. 
20-18,000 c/s. 

$9.25 
04S Deluxe model 

I n d i v i d u al 
Tweeter and 
Woofer control. 

$12.95 

"NIKKA" 1 WATT 
TRANSCEIVERS 

14 P.M.G. APPROVED. SOLID STATE 
Transistor Circuit inc. R.F. Stage. 
27.240 Me (Provision for 2 Channels). 
Range Boost Circuit. 

Up to 10 miles in open country or water. 
Buzzer Type Call System. 
Squelch Control. 
Complete with leather carrying case. 

$165.00 PAIR 
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I.R.E.E. Convention iiiiitiiiiiiimiiiiMmimmiiiiiii.iiiimiiimiiiiimiiiiiiiiiiiiiimimiiiiiiiimiiimmiimiiimiiiimii 

The Institution of Radio and Electronics 
Engineers Australia is conducting the 
13th National Radio and Electronics 
Engineering Convention at the School of 
Architecture, University of Melbourne in 
May, 1971. The actual period will cover 
the middle week of the academic vacation, 
and exact dates will be announced as soon 
as they become available. 

The School of Architecture is one of 
the modern new buildings on the Univer¬ 
sity campus. The facilities chosen incor¬ 
porate large, easily accessible display areas 

iimiiiiiiiiiiiiiiiiiiiiiifiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

MODEL RAILWAYS: I am about to 
build a model railway system, but have 
not been able to find any suitable circuits. 
Have you published any circuits foi 
lighting, power supplies, speed control¬ 
lers and change-overs? Also, have you ever 
published circuits for guidance systems 
and direction finding equipment? (J.R., 
Edwardstown, S.A.) 

• We have published the following ar¬ 
ticles for model train layouts: 

April, 1960. Carrier Control for Model 
Trains (File No. 2/MC/l). 
February, 1967. Control Unit for Model 
Trains (File No. 2/MC/2). 
March, 1967. Model Train Control 
with Simulated Inertia (File No. 
2/MC/3). 
October, 1967. Lighting for Model 
Trains, part 1 (File No. 2/MS/12). 
November 1967. Lighting for Model 
Trains, part 2 (File No. 2/MS/13). 
December, 1967. Lighting for Model 
Trains, part 3. (File No. 2/MS/15). 
April, 1968. Train Power Supply (File 
No. 2/PS/19). 

Copies of all these articles can be ob¬ 
tained through the Information Service 
for 20c each. We cannot assist you with 
guidance systems and DF equipment. 

SAILING ENTHUSIAST: Being a sail¬ 
ing enthusiast, I was very pleased with 
your article on the Apparent Wind Direc¬ 
tion Indicator in the November, 1969 
issue. Do you plan to include more infor¬ 
mation on electronic sailing equipment? 
Equipment that would be of particular 
interest includes wind speed indicator and 
electronic log. (R.S., Point Clare, NJS.W.) 

• We have no plans for further articles 
on these items at the moment, R.S., but if 
the opportunity presents itself, we will re¬ 
member your request. We point out, how¬ 
ever, that we published details of an 
Anemometer (wind speed meter) in our 
April, 1965 issue. Reprints of the article 
(File No. 3/MS/10) are available through 
the Information Service for the usual 20c 
fee. 

TAPE CASSETTES: I have recently pur¬ 
chased some good quality hi-fi equipment 
but when I mention supplementing it with 
a cassette player, people have suggested 
that it is like putting 50mph tyres on an 
E-type Jaguar. Some have suggested that 
the response of cassettes will be lifted to 
20KHz during 1970 but they omit to ex¬ 
plain how this is to be achieved. Should I 
wait or would it be reasonable to purchase 
as an interim measure? Frankly, I have 
been so impressed by the handiness and 
compactness of stereo cassettes and players 
that the advantages outweigh their lack of 
hi-fi characteristics. (G.B., Rabaul, New 
Britain). 

• At present, normal cassettes and cas¬ 
sette players give pleasant quality but miss 
out above about 7 or 8KHz. Improved 
tapes and techniques could push this 
limit up, but market demand will have a 
hand in the quality. Tapes have to be 
copied at many times the ultimate replay 
speed and the need to maintain a high 
production rate operates against obtain- 

which will enable exhibitors’ space require¬ 
ments to be met, well equipped lecture 
rooms, and—in an adjoining building — 
dining, refreshment and entertainment 
facilities for the exclusive use of Conven¬ 
tion delegates and visitors. The University 
is about one mile from the centre of 
Melbourne, and is well served by public 
transport and by motels in the adjacent 
area. 

(The Institution of Radio and Elec¬ 
tronics Engineers Australia, Science House, 
157 Gloucester Street, Sydney, 2000.) 

iiiiiiiiiiiiiiiiiimiiiiiiiiiiiiititiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiHiiitiiiiiiimiiiiiiiuti 

ing the ultimate in quality. Since you are 
so keen on the aspect of handiness and 
compactness, you have really answered 
your own question. Why not buy a unit 
and tapes that please and use them for the 
situations when you are not going to be 
searching aurally for the last bit of 
treble response. You could still maintain 
a collection of top quality discs for the 
special occasion. As regards the various 
brands and models, we cannot undertake 
to advise. Even if it were not against our 
policy, it would be a Herculean task to 
keep ourselves constantly informed about 
all the makes and models which are com¬ 
ing on to or going off the market, their 
performance, their reliability, their price, 
the service back-up and any other such 
factors which would help determine a 
value-for-money decision. 

CASSETTE RECORDER: Have you any 
plans for the description of a stereo tape 
recorder designed around the now-popu- 
lar cassettes? I am sure that many readers 
of your magazine would be interested in 
such a project. (R. B., Hawthorn, Vic.) 

CASSETTE TAPE ADAPTER: Would 
you consider the description of a stereo 
tape adapter unit based on a tape cassette 
deck and compatible with the Playmaster 
series of amplifiers? The current popularity 
of tape cassettes would surely make this 
a worthwhile project. I am aware that 
the availability of a suitable deck may 
present problems, but surely one of the 
larger manufacturers would be willing to 
co-operate. (R. B., Thirroul, N.S.W.) 

• Thanks for each of your letters, R.B. 
and R.B., and we are certainly giving the 
idea some serious thought. From comments 
we have heard around the trade, the main 
problem is likely to be the availability of 
a suitable cassette deck. However, we will 
look into the matter and see if something 
can be arranged. We can make no prom¬ 
ises about a possible publication date be¬ 
cause even if a supply of decks can be 
found, there are still some development 
problems to be solved. 

DEAD LETTER: We are holding a letter 
addressed to Mr J. Kuiper, 6/205 Mason 
St., Newport, Victoria, 3015. This has 
been returned by the P.M.G.’s Depart¬ 
ment marked “Not at this address.” Would 
the person concerned please advise the 
correct address? C 

DELCO 
THE BIG POWER 
IN TRANSISTORS 

1400 V. 
Ic 3 amps 
Silicon 

50 amps 
Ic 80 V. 
Germanium 

Cut costs through the 
circuit simplification 
possible with Delco 
conservatively rated high 
power transistors. Ring 
Melbourne 792 0111; * 
Sydney 212 1722; 
Adelaide 49 6166; 
Brisbane 47 3277; Perth 
23 2768; for a catalogue 
listing performance 
characteristics of a wide 
range of Delco High 
Power Transistors. These 
include such items as 
10 amp/500V. Silicon 
transistors. Many items 
are available from stock. 

DELCO RADIO 
Industrial & Domestic Equipment Company 

Distributors: Anodeon Sales, N.S.W, VIC, S.A, 
Dresser — S.I.E, QLD. 

33/ DEL 70 
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THE SERVICEMAN (continued from page 59) 

Almost immediately I realised that, 
in terms of channel numbers, I was 
lost. Whereas one channel down from 
10 should have been 9, it turned out 
to be 7. And 9 was on the other side 
of 10, where 11 should have been. 
What was going on? Closer examina¬ 
tion revealed that Channel 10 was 
being received with the set tuned to 
Channel 8. 

When I pointed this out to the 
owner, and asked whether he could 
explain it, he had the answer all ready. 

“The last bloke who serviced it 
adjusted it that way. We’ve always had 
trouble with 10 and he said that we 
would get better results by using 
channel 8. It was a bit better, too, 
but not as good as the other stations.” 

My curiosity thoroughly aroused by 
now, I told the owner that I felt that 
it should almost certainly be possible 
to get better results. Did he want me 
to try? Yes, he did. I could hardly 
wait to get at the tuner. 

Removing the cover, I sought out 
the channel 10 biscuit. I half expected 
to find this position empty, with the 
channel 10 biscuit moved down to 
channel 8. But no, both biscuits, clearly 
marked with their channel numbers, 
were in their correct pq&itiqns. I slip¬ 
ped the channel 10 biscuit out and, 
as I did so, the oscillator coil slug 
slid out on to the carpet. Was this 
all that was wrong with this biscuit? 

Closer examination revealed that 
there was nothing mechanically wrong 
with the biscuit or slug. All that had 
happened was that someone had 
screwed the slug so far that they 
had “lost” it. By way of explanation, 
... 

Guitar Loudspeakers 
(continued from page 71) 

of a larger enclosure serving a 100- 
watt channel, the two forming a pillar 
about 4ft high. 

The dimensions shown are internal. 
As already mentioned, the enclosures 
should be constructed from material 
not less than fin thick, all joints being 
'glued and screwed to ensure rigidity, 
freedom from rattles and complete air 
sealing. The back panel will need to 
be removable, but should fit snugly and 
should preferably be screwed down 
against a thin gasket of felt or foam 
plastic. Voice coil connections should 
be made through an airtight plug or 
flying leads brought out through a hole, 
sealed with a plastic putty. 

The larger enclosure should have an 
internal brace, as illustrated, attached 
to the baffle between the loudspeakers 
and accepting screws through the rear 
pajiel. 

Any fret material covering the front 
of the enclosure should either be glued 
firmly to the surface of the front baffle 
or supported sufficiently far from it so 
that it will not buzz when the loud¬ 
speakers are being driven hard. The 
remaining surfaces can most appropri¬ 
ately be covered with black vinyl cloth. 

The 12U50 and 12U50X loud¬ 
speakers are available with a voice 
coil impedance of either eight or 15 
ohms. For the 100-watt enclosure, two 
15-ohm loudspeakers connected in 
phase and in parallel will approximate 
eight ohms. The series mode of con¬ 
nection is not recommended. B 

the particular biscuit does not use a 
former threaded in the conventional 
way; it uses a small retaining spring 
which runs in one groove of the slug 
thread. If one is unfortunate enough 
to wind the slug beyond the control of 
the spring it cnnot be restored without 
opening the tuner and extracting the 
biscuit. 

Now that I had the thing apart it 
was easy enough to restore the slug, 
slip the biscuit back in the tuner, and 
set about tuning it up for channel 10. 
But there the easy part vanished. Try 
as I might, I couldn’t make the oscil¬ 
lator coil peak. It came within striking 
distance of it, but no more. 

Then I remembered that I had a 
similar tuner in the truck. It took only 
a few moments to slip the channel 10 
biscuit out of that and into the custo¬ 
mer’s tuner. Whereupon, everything 
came good. The slug needed only a 
turn or so to set it spot on and the 
picture came up bright and sparkling, 
with not even a suggestion of snow. 
It was, according to the owner, “Better 
than it had ever been.” 

Some tests were also carried out to 
verify the theoretical noise reduction 
afforded by screen walls on the nume¬ 
rous noise sources such as 
cooling fans, pumps and electric 
motors which were to be installed at or 
near ground level. An experimental 
screen wall, approximately 25ft high, 
was erected between an existing re¬ 
forming plant and the nearest houses. 
Tests with this proved successful and 
similar screen walls constructed of a 
steel framework with sound absorbent 
cladding were ultimately built on the 
residential side of most of the new 
plants. 

A different problem was presented 
by ships’ cabins to ensure adequate 
privacy for passengers. Surveys were 
undertaken on several vessels on the 
North Atlantic crossing and it was 
found that the degree of acoustic pri¬ 
vacy between cabins depended 
not only upon the sound insulation 
afforded by the partitions but 
also upon the level of background 
noise due, for example, to ventilation. 

Further laboratory tests revealed 
that partition insulation could be ex¬ 
changed directly for background noise 
level. In other words, if an increase 

suit the particular need. Such a design 
could be readily adapted for “amateur 
bands only” and, if necessary, a second 
set of tuned circuits could be added 
to the RF amplifier, between it and 
the emitter-follower. No doubt other 
ideas will suggest themselves to the 
individual reader. 

We now come to the tunable IF 
section. From here on the system is 
a single conversion receiver in its own 
right, albeit one which tunes only the 
3-6MHz range. The tunable IF ampli¬ 
fier is another junction FET, with in¬ 
put and output circuits tuned, although 
the step-up available in the input 
transformer is not used, as there is 
ample gain without it. This stage is 

So I put everything back together 
and went on my way, leaving behind 
a very satisfied customer; one who will 
undoubtedly come back to me the next 
time something needs attention. 

But what of the other serviceman. 
It was now apparent that there was a 
fault in the channel 10 biscuit which 
needed more than a simple adjustment 
of the slug. But in trying to adjust the 
slug he had “lost” it in the manner 
I have already described. Then, rather 
than provide access to the tuner, and 
either repair the biscuit or replace it, 
he had resorted to a cunning but not 
very honest trick. He fiddled the slug 
in the channel 8 biscuit until it tuned 
to channel 10, its ability to do this 
being a happy set of circumstances for 
him. 

What he was not able to do was 
adjust the RF tuned circuits in the 
biscuit, which remained tuned to chan¬ 
nel 8. Small wonder there was snow 
in the picture; any signal reaching the 
converter was doing so in spite of the 
RF tuned circuits, rather than because 
of them. 

And that bloke has the hide to call 
himself a serviceman! E 

of 5dB in the background noise level 
could be tolerated, one could econo¬ 
mise to the extent of 5dB in the sound 
insulation while maintaining the same 
degree of privacy. For a single-leaf 
partition, this would be equivalent to 
halving the necessary weight — an im¬ 
portant factor in ship design. The con¬ 
cept of deliberately introducing 
unobtrusive noise, or “acoustic per¬ 
fume,” is easy to apply in passenger 
ships, most of which are provided with 
public address systems. 

Background noise or “acoustic per¬ 
fume” is also utilised in office blocks, 
where inter-office privacy is of import¬ 
ance and where double-glazing for 
thermal insulation reduces traffic poise 
to such an extent that office privacy 
is threatened. While excessive back¬ 
ground noise can be distracting and 
tiring, it is all too easy to over-reduce 
noise to the point where a nearby 
conversation becomes intolerable and 
some continuous unobtrusive back¬ 
ground noise is necessary. 

Acoustics and its effect on human 
environment is of great interest and 
much remains to be evaluated of a 
subject which was once called an art 
but is rapidly becoming a science. E 

also connected to the AGC system. As 
with the RF amplifier, it is necessary 
to transform from high to low imped¬ 
ance between the amplifier and the 
mixer and this is done with an emitter- 
follower as before. 

The second mixer is a ring, identical 
with the first mixer. It is followed by 
a simple amplifier at 455KHz. 

The VFO which tunes from 3.455- 
6.455KHz is the heart of the receiver, 
as far as stability is concerned. We 
have used a version of the now well 
known “synthetic rock,” which we have 
used very successfully for a transmitter 
VFO as well as other applications. As 
it has to tune over a wider range and 

(continued opposite) 
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AUDIO TOPICS (continued from pgge 85) 
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Communications Receiver (continued from page 83) 
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FOR SALE FOR SALE 
SELL all back Issues "Electronics Australia" 

In stock at all times. 1939-63 50c; 64 to date, 
60c. Post free. T. Weir. 56 O’Connor St.. Hab- 
erfleld. Sydney. N.S.W., 2045. Phone: 
798-7569. Wanted to buy copies also. 

BURGLAR ALARMS. 12V. 15uA. Transistor 
control units. SI 2. plus 12 p.c. s.t. Unit 
on 4 x 2 plate and case. SI 6. plus s.t. 
4*2V rotary siren. $10.50. All above plus 
60c p. and post. Foil tape terminals, mats, 
key switches, bells, reed switches. Infra-red 
ray unit. Complete quote and installatioh ser¬ 
vice to insurance requirements. 

EDORE ENTERPRISES. 
802 Doncaster Rd., Doncaster. Vic. 848-1386. 

CHANNEL MASTER "Telstar" transistorised 
aerial booster amplifiers. Normally $40. our 
price $25 each. Ideal for poor signal areas 
and in fringe areas. J. Yalden. 21 Oxford St.. 
Glen Innes. N.S.W. 2370. 

NEW OC44 45, 71. 72, 6 for $2 or 40c ea. 
OC84, AC128, BC108. 109. 2N3638. 5 for $2 
or 50c ea. 2N3642. 3643. 3638A. 0071, 
2N370. 371, AF116N. hVn. BF115. 2Nl 
3694. AC127. 4 for $2 or 60c ea. Power types 
2N176. $1 ea. 2N301. $1.20 ea. OC28. 29. 
35. 36, $1.50 ea. 2N3055. BDY20, 40250. 
$1.60 ea OA210, EM404, IN4004. 40c ea. 
OA211. 6Y100, EM410, 70c ea. UJT 2N2160. 
FET 2N4360, $1.10 ea. MPF105. 2N5459. 
90c ea. BA100, 25c ea. OA81 85, 91. 95. 
12 for $2 or 20c ea. No S.A. sales. Post 
and pack 15c. Custom Electronics. Box 1452. 
G.P.O.. Adelaide. 5001. 

PORTABLE Tape Recorder for professional or hi- 
fi enthusiast: Uher Report Stereo 4400. with 
many accessories, new $210 below list price. 
Ring Sydney 37-6174 after 5 p.m. 

NORDMENDE Globetrotter 15 bands transistor 
radio. Battery or main power operation. 12 
SW bands plus M-L-FM. New $275 or best 
offer. Sydney 37-6174, ring after 5 p.m. 

CABINETS, kits, stereo equipment. Innerbond. 
grille fabric, accessories, available from Robert 
N. Smallwood. Sound Specialist. 205 Brisbane 
Rd., Booval, Qld. 4304. Mall orders, write 
for price llst< or phone 82-1550. anytime. 

ALL WAVE 7 receiver. Built to E.A. design 
(Dec. 67). and housed in attractive metal 
cabinet. Outboard Q_ multiplier. Cost $135. 
Best offer. Michael Taylor. 36 Patrick Street. 
Dalby, 4405. 

AMATEUR sear. Professional quality laminex 
wood veneered'console with 20 veneered steel 
panels, contains four metered power supplies, 
regulator. CRT-module. plus mobile 2-metre 
rig. $200. Melbourne 277-3389. 

TAA 300 1C class B AF amp. 9V rail. 8mV 
at 15K In, 1W RMS ta 8-15 ohm load. $3.15 
incl. data, cct., post. Pedalfer Associates. 28 
Paringa Ave., Somerton Park 5044. 

MODEL engineering supplies for technical stu¬ 
dents. Castings, blue prints. Bolton. 72 King 
Street, Sydney. Illustrated catalogue $1.50. 

CHEAP transformers, chokes, amplifiers, charg¬ 
ers. fans. Gistinger. Post Office, Alderley. 
4051. 

FOR SALE 250W amp booster .best offer. 
Ring Sydney 93-7466. 

FERROGRAPH recorder. Stereo model 422. 
Fully operative with inbuilt 600 ohm phones 
mono amp. Mixing facilities. $250. Melbourne 
95-1559. 

CAPACITOR discharge ignition systems. $32.00. 
12V systems only. State whether positive or 
negative side of battery connected to car body. 
Two Way Radio Service. 31 Rotherham Street. 
Kangaroo Point, Brisbane, Queensland. 

PLAYMASTER 118. Almost new, new reservoir 
capacitors and valves. Low flux leakage power 
transformer, suitable for adding magnetic pre- 
a™? „ Cast,e Hill. N.S.W. Phone Sydney. 
634-2676. 

WESTON LM6 radio telephone 240V. 2 West¬ 
ern LM9 radio telephone 12V, 2 whip aerials 
to suit. 3 microphones. 2 cradles for LM9s. 
All In good order, no reasonable offer re¬ 
fused. T. N. Fiser. "Embywest." Gulargam- 
bone. 2828. Phone Coonambie 84K. 

RECORDING tapes, discount prices. Catalogue 
sent on request. Miniwide. Box 863. G.P.O.. 
Sydney. 798-5388. 

READER SERVICE 

| Classified Advertisers J 
-c For the February issue your 
^ Hsement must reach our j! 
.* office by January 8th, 1970. 

Please address your advertisement 
to the Advertising Manager, >, 

- c "Electronics Australia/' Box 
■J 2728, G.P.O., Sydney, N.S.W. 
* 2001. * 

*f£ORD,NG tape 3 x 225 53c; 5 x 1800 
$2.70; 7 x 3600 $5. Casettes C90 $2.50. 
Emptv reels 5ln 30c. 15 brands of tape to 
choose from and all accessories. Full lists 
free. All the best brands at lowest prices 
for hi-fi needs, recorders, players, radio, etc. 
Musical instruments and photographic equip¬ 
ment sent everywhere. A1MO. box 15. Foots- 
cray. Vic. 68-4436. 

TRANSISTORS, new, fully coded ADI 61 /162. 
2.70. BC108. 9, 50c. BC107, 70c: BF115 
S5c. 0A91. 20c. AC187/188, 1.80. AC127/ 
128, 1.20. MPF105. 90c. 2N3055. 1.80, 
matched pair. 3.90. 2N3053, 1.10. OC71, 72. 
44, 45. 171. all 50c ea. Sil. diodes 6A 
400V, 70c, min. types 1A. 800V. 60c. 40V. 
40c. Stereo pots, 470K plus 470K log or 
lin. 47K plus 47K log, 1.60 ea. 470K. 47K 
lin single, 50c. Post 10c any order. T. and 
M. Electronics. Box 57, P.O., Haberfield. 
N. S.W. 2045, 

READER SERVICE 
PRE-RECORDED TAPE hired to members of 

Australian Tape Recording Society. Bi¬ 
monthly release. "The Microphone." news¬ 
papers round robins, sales, service, tape- 
spondlng. Send 5c. 9in x 4ln S.A.E. to ATRS. 
Box 9, P.O.. Crow's Nest, N.S.W. 2065, or 
phone (2) 43-661. after hours. 

IMPULSE counter 4 digit 12-50V suit slot car 
lap counters, Morse sets, traffic, and event 
counters, etc.. $1. Free postage. B.T.G., 6 
Anstey St., Howrah, Tas. 7018. 

REPAIRS to receivers, transmitters, construction, 
testing; TV alignments; Xtal conv.. specialised 
electronic equip. Eccieston Electrics. 146a 
Cotham Rd. Kew., Vic. 80-3777. 

llllllllllllllllllllllllltlllltlllllllllllllllllllllllllllllllllllllllllllllltlllltlllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllDllltllllllllllllllllllU 

to a somewhat higher frequency than 
is normally required of it, we had to 
make modifications to circuit para¬ 
meters to meet this need. This results 
in a small degradation in frequency 
stability. In spite of this, a check made 
in the middle of its range revealed 
that the drift was 710Hz in the first 
hour, after a cold start. This figure 
increased slightly in the next hour but 
was still slightly short of a total of 
l KHz. This compares very favourably 
with the Deltahet receiver, which has 
quite a reputation for high frequency 
stability! 

We have provided for a fine tuning 
control, which can be used as such, or 
is a means of dial calibration. This 
s a reverse biased BA 102 silicon diode 

which functions as a variable capacitor. 
With the circuit constants given, the 
following frequency shifts are ob¬ 
tained: At 3 MHz, plus and minus 
6KHz; at 3.5MHz, plus and minus 
20KHz; 6MHz, plus and minus 
43 KHz. The wide variation between 
opposite ends of the scale is due to 
the large change in L/C ratio of the 
tuned circuit. These figures can be re¬ 
duced simply by reducing the value 
of the potentiometer, or by increasing 
the value of the 4.7K resistors at each 
end of the potentiometer. 

Although a BA 102 variable capacitor 
diode is specified we have tried a 
BA 100 general purpose silicon diode, 
and the results have been quite satis¬ 
factory. H 

TCP quality discs from your tapes. Any 
quantiw, all sizes and speeds. We guarantee 
our work to comply with R.I.A.A. and 
A.B.C.B. standards. Enquiries welcome. 
Write for details A.A.V.R.. 87a Mullens St.. 
Balmain 2041. Phone: 82-5158. Sydney. 

TV picture tubes: Sure Brlte Pty. Ltd., now 
at 542 Kina St.. Newtown. N.S.W. Now the 
largest factory of Its kind in N.S.W. Dally 
delivery Sydney, suburbs, and to railway 
station. Lowest prices in Sydney to the trade. 
Dude bought. Send all duds to Sydenham 
Station freight paid. Customer sales rear of 
building. Phones 519-3403. 51-5928. Bris¬ 
bane area: 1120 Oxley Rd.. Oxley. 79-6828. 

TAPE to disc service. Take advantage of W. 
and G. Records' professional experience when 
next needing a tape to disc service. W. and 
G. Record Processing Co., 185 A'Beckett 
Street, Melbourne. Tel.: 329-7255. 

ELECTRONIC organs: Do not build yourself 
an organ without first finding out about the 
superb Schober (U.S.A.) Assembie-lt-Yourself 
Kits. Inquiries to Schober Organs (Australia). 
124 Livingstone Ave., Pymble. N.S.W.. 2073. 
(Mail only, please.) 

TRANSFORMERS wound. Output or mains and 
specials to orders. Reply with S.A.E.. Paris 
Radio Electronics, 7a Burton St., Darllnghurst. 
N.S.W. 31-3273. 

WANTED 
DETAILS for converting TV to CRO, preferably 
suitable for display of speech patterns. Write 
Atkinson, 60 Branyan Street. Bundaberg. 4670. 

VALVES, battery type A609 or similar. Oakes. 
95 Tarcuta St. Wagga Wagga. N.S.W. 2650, 
Phone 4864. 

WANTED. Studio tape deck, prefer without 
heads and preamps, 7*2 and ISips. Wow and 
flutter below 0.1 per cent RMS. 3 motors. 
Write with full particulars and price to Mr 
b^s2'?',s,.Box G.P.O., Sydney, or phone 
649-7106, evenings. 

11an£„blt„ss specially TV FM and 
VTVM. Made OK Prlv., cash. 31 Carson St. 
Dundas. 2117. Sydney. 85-4220. 

EEB IS A MAGAZINE FOR 
ELECTRONICS EXPERIMENTERS 

Send for Sample Copy 
THE AUSTRALIAN EEB. 

P.O. BOX 177, SANDY BAY. 
TASMANIA, 7005, AUSTRALIA. 

TAPE 
DUPLICATING 

FAST, inexpensive service by ex¬ 
perts on new “OTARI” duplicator 
(120 IPS). 
Twin-track, stereo and full-trade 
iin tapes, all speeds, professional 
quality for broadcasting stations, 
universities, schools, etc. 
For small quantities 

(up to 100) 75c per copy. 
For large quantities, 50c per copy 
(These prices do not include cost 

of tape.) 
Enquiries to 

Mr D. GOODWIN, 
Studio Manager, 

Christian Broadcasting Association 
Limited, 

420 LYONS ROAD, 
FIVE DOCK, 2046. 

Phone 83-7321. 
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BOOKING AND MATERIAL DEADLINES 

1970 

COVER DATE 
Issue 

ON SALE 

Mondays 

BOOKINGS 

Fridays 

COPY 1 
Reset Material 

Mondays 

COPY II 

Ready for Camera 

Fridays 

FEBRUARY February 2 December 19 December 22 January 2 

MARCH March 2 January 16 January 19 January 30 

APRIL April 6 Februray 13 February 16 February 27 

MAY May 4 March 20 March 23 April 3 

JUNE June 1 April 17 April 20 May 1 

JULY July 6 May 22 May 25 June 5 

AUGUST August 3 June 19 June 22 July 3 

SEPTEMBER September 7 July 24 July 27 August 7 

OCTOBER October 5 August 21 August 24 September 4 

NOVEMBER November 2 September 18 September 21 October 2 
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TANDBERG TWINS? 
Not quite. One costs far less. 

Here we have two high fidelity TANDBERG tape recorders with every desirable 
facility . . . both feature the proven and effective Tandberg Cross Field Bias 
Heads ... in fact, feature for feature, they’re almost identical. 

What is the advantage of Tandberg Cross Field Bias? Dramatically improved 
frequency response and signal-to-noise figures! 

On the left is the popular, completely self-contained, Tandberg Model 1241X . . . the 
solid state stereo recorder that’s taken the music loving world by storm. Performance is 
quite amazing . . . even at the middle speed of 33A i.p.s. frequency response is 20-18,000 
Hz.! At 7V2 i.p.s. response is 20-25,000 Hz. and signal-to-noise better than —58 dB. Input 
sensitivity suits magnetic or ceramic stereo cartridges. Power output is 10 watts R.M.S. 
per channel — double volume controls are provided for both inputs and outputs. Twin 
wide range speakers are built in. The 1241X can be the heart of any high fidelity stereo 
system ... no external amplifier is required. 

On the right is the new TANDBERG Model 1641X. In terms of performance and features 
it’s almost identical to the 1241X . . . but it costs far less. The money saving difference is 
that the Model 1641X is designed for use with your own high fidelity stereo amplifier and 
your personally selected wide range speaker systems. 
Compare the performance of either of these fine TANDBERG units with any recorder in a 
similar price category. Look at the extra value, the extra facilities, the extra quality. When 
you step up to TANDBERG you invest in “Sound reproduction indistinguishable from the 
originalSee and hear TANDBERG Models 1241X and 1641X at selected Simon Gray 
dealers in all states. 

ABRIDGED SPECIFICATIONS 
TANDBERG MODEL 1641X 

Three speeds — 7V2, 33A and 17/a i.p.s. 
Frequency response at I'h i.p.s. — 20-25,000 Hz. 
Signal-to-noise at 7V2 i.p.s. — Better than —58 dB. 
Twin VU meters. 
Inputs for radio, dynamic microphones, pick-ups. 
Wow/flutter at 7V2 i.p.s. — Less than 0.10% R.M.S. 
All desirable control facilities. 
List price: $367 inc. sales tax. 

Ask for complete and unabridged specifications . TT/I 

TANDBERG MODEL 1241X 

Three speeds — 7V2, 33A and 17/a i.p.s. 
Frequency response at 7V2 i.p.s. — 20-25,000 Hz. 
Signal-to-noise at 7V2 i.p.s. — Better than —58 dB. 
Twin VU meters. 
Inputs for radio, dynamic microphones, pick-ups. 
Wow/flutter at 7V2 i.p.s. — Less than 0.10% R.M.S. 
Power output — 10 watts R.M.S. per channel. 
Built-in wide range stereo speakers. 

Australian National Distributors: 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 810T* 
Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. Tel. 49 6050 

INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 

Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 

SA: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, SA Tel. 63 4844 

Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 

W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 

Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 



I'M GOING 
FOR THAT 
fVFLTC. 
COURSE 

TODAY BILL, 

I've HEARD 
THAT THE A.R.TC 
COURSE GIVES 
YOU A BETTER 

FUTURE IN 
I RADIO ANDTV 

iwired 
OFDOING 

thesm: 
JOBTORO 
LITRE PAY. 

WELL I’M 
STILL ONLY 
THINKING 
ABOUT IT, 

I REALLY MUST TAKE 
THAT COURSE.ARTC. 

MAKE IT EASY FOR 
THAT BETTER PA1DJC6. 

Another profitable ARTC career story 
THESE COLLEGE LECTURES 
SURE rAAKE IT EAS>Y 

doing 
PRACTICAL 

WORK-IN 

YOUR 
OWN 

ttWORK- 
■■SHOR 

I’VE FINALLY GOT 

THAT CAR WE 

ALWAYS WANTED WHAT 
A 

BEAUTY 
HARRY/ 

i*!l" 

HARRY 
COMPLETED 

Hl€> COURSE 

QlUICXJ-Y AND 

NOV HAS A 

WELL PAID 

JOB AHEAD 

OP HIM, 

Your career can be more 
profitable and interesting 
Get into one of these profitable electronic 
careers in radio and television. 

There is a profitable career for you in the 
many phases of radio, television and electron¬ 
ics including manufacturing, radio servicing, 
television servicing, research, sales broadcast¬ 
ing and television 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 succeeds and 

A.R.T.C. can give you the complete training 
which is necessary. 

Train at home 
With A.R.T.C. you can obtain the training 
you need. At the benches and in the lecture 
halls of Australian Radio and TV college or 
in your own home by correspondence . . . you 
can be taught every important aspect of radio, 
television, details of every application of the 

fundamental principles of electronics. The co¬ 
urse is intensely practical and individual. 
Make spare-time money 
If you wish you can make your spare time 
earn money for you. Many students make 
extra money at spare time work after only the 
first few weeks. Think of all those things 
extra money can bring you, home of your 
own, car, time for relaxation, etc. Safeguard 
your future . . . mail today. 

Starteaming money while you do the course, write today for free booklet 

Australian Radio 
and Television 
College Pty Ltd. 
E. S. & A. BANK BUILDING. 
Cnr. Broadway and City Road, Sydney, 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 

Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


