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The A-33110. 
Much more than a tape deck. 
An extension of moue creative self. 

Witness the TEAC A-3340. 
A most amazing 4-channel Simul-Sync Tape Deck. 

Consider its professional-quality features. Like Simul-Sync. It allows you to record discrete 
4-channel tapes one track at a time. Just like they do in the big studios. 

So you can record your own mellifluent voice four times and turn yourself into a quartet. Or you can 
play all the instruments and whip yourself into a one man band. 

With an A-3340 by your side, the only limit to your creativity is your own imagination. 
Because you can Overdub. Mix-down. Sweeten. Make special effects tapes. 

Split recording sessions. Proof orchestrated arrangements before finalisation. And such. 
Other features include 4 mic and line input jacks, hyperbolic heads, and a 4-channel 

monitoring system. 
Check out the superb A-3340 at your favourite stereo shop. 

Express yourself. 

TEAC. 
AUSTRALIAN DISTRIBUTORS: Australian Musical Industries PR,. 155 Gladstone St., South Melbourne, Vic., 
3205. Phone: 69 5888 — 619 Pacific H'Way., St. Leonards, N.S.W., 2065. Phone: 439 6966 — Arena 
Distributors, 273 Hay St., East Perth. Phone: 25 9993 — Sth. Aust. Truscott Electronics Pty. Ltd., Hindmarsh 
Square Adelaide. Phone: 23 3024. Miltons Department Stores Ltd., P.O. Box 146, Norfolk Island. OCEANIC 
DISTRIBUTORS: New Zealand Direct Imports (N.Z.) Ltd.. Box 72, Hastings. Phone: 89 184 — Fiji: D. Jeevan 
& Sons, 87 Cumming Street, (G.P.O. Box 148), Suva. Phone: 22710 — New Guinea: Paul Mow & Co., Box 449, 
Lae. Phone: 2953. 
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Police and security forces have in the 
past warned recipients to be suspicious 
of abnormally thick letters — for fear 
that they may contain a bomb. (The 
triggering mechanism of these devices 
has been too thick for easy conceal-
ment). 
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Recently however a new generation 
bomb has turned up — fortunately so 
far most have been spotted — these 
use the flat 6 V battery pack from 
the Polaroid SX 70 instant camera. 
These batteries are made by ESB Inc 
and are made of 19 cell layers 
compressed thinly enough to packaged 
within the film pack. 

SUPER BATTERY FOR ELECTRIC 
VEHICLES OF THE FUTURE 

The electric cells in the container 
(centre) weigh some 52 kg but have a 
storage capacity equal to the three 
standard motor car batteries also 
shown. The new battery, consisting 
of sodium-sulphur cells, has a capac-
ity of about 180 ampere/hours at 
12 volts compared with the 
capacity of the conventional lead-
acid battery of 60 ampere/hours. 
Storage units of up to 960 cells 
have already been operated during 
research by Chloride Silent Power, 
a new company set up jointly by 
the British Electricity Council and 
the Chloride Group to develop the 
sodium-sulphur battery. The battery 

reverses the usual arrangement in that 
it has liquid electrodes and a solid 
electrolyte comprising a test-tube 
shaped vessel of beta alumina 
containing a liquid sodium anode 
fed from a stainless steel reservoir. 
Surrounding the ceramic electrolyte 
is the liquid sulphur cathode — the 
whole being housed in a stainless 
steel tube. 
The new super batteries are made 
from material that is cheap and 
plentiful and research indicates 
that they all ultimately have the 
capacity to store some ten times 
the energy of a lead-acid battery 
of similar weight. The 960-cell 
model has successfully powered an 
915 kg van. (See article High 
Temperature Batteries — page 20). 

DEVICE DISPLAYS HEART RATE 
ON BEAT-TO-BEAT BASIS 
A digital computing cardiotachometer, 
first used by NASA physicians to 
monitor instantaneously the pulse 
rates of astronauts performing 
underwater training activities, is being 
used in non-space oriented medical 
applications. 
The device was developed originally by 
engineers at Marshall Space Flight Centre, 
Huntsville, Ala., to monitor on a 
beat-to-beat basis the heart rates of 
astronauts undergoing training in the 
centre's neutral buoyancy simulator 
(NBS), an underwater training 
laboratory used to simulate the 
weightless conditions encountered in 
space. 
The device, which provides a 
numerical display of a subject's pulse 
rate 0.3 seconds after detecting his 
second heart beat, was used at 
Veteran's Administration Hospital and 
University Hospital in Birmingham, 
Ala., for approximately a year. It is 
now being used in routine physical 
examinations given to personnel at 
Marshall's employee medical facility. 
Designed to operate in conjunction 
with a standard electrocardiographic 
unit, the device employs an electronic 
digital system to use the time 
between two consecutive heart beats 
to calculate a patient's pulse rate in 
beats per minute. 
The cardiotachometer, which is 
about the size of an ordinary shoe 
box and weighs approximately 2.2 
kilograms. 
It was developed by engineers Hubert 
E. Smith, John R. Rasquin and Roy A. 
Taylor of the Marshall Process 
Engineering Laboratory. Patent rights 
are held by NASA. 

NUCLEAR LASER 
Nuclear energy has been successfully 
converted directly into laser light by the 
US Atomic Energy Commission. 
The technique uses a neutron pulse 
from a nuclear reactor to excite a 
helium-neon gas laser in what the AEC 
describes as 'fission fragment 
excitation'. 
Commenting on the achievement, 
NASA say that the new technique may 
lead to major advances in long range 
communications, energy conversion and 
long distance power transmission. 
It will of course also open the door to 
the long-sought high power laser 
military weapon. 

FM broadcasting will start in 
NSW and Victoria just after 
this issue is published. Full story 
— page 131 this issue. 
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MICROWAVE  RECEIVING 
CIRCUIT  ANTENNA 

Car seat belts must be tight to be 
truly effective in an accident — tighter 
than in fact than is really comfortable. 
The Nissan Motor Company have 
joined forces with Mitsubishi to 
produce what they feel may be an 
effective method of automatically 
tightening the belts just prior to 
collisions. 
Their system uses a pulsed-Doppler 

PRELOADED 
COMPUTER  DEVICE FOR BELTS 

radar in conjunction with a series of 
logic circuits. The radar and logic 
circuits sense the distance between 
the vehicle to which they are fitted 
and any object that the vehicle 
approaches. If the circuitry decides 
that a collision is unavoidable, 
the system is triggered and the belts 
automatically tighten and lock a 
few milliseconds prior to the accident. 

BROADCASTING BREAKTHROUGH 
A prototype am broadcasting trans-
mitter with a kilowatt range solid-state 
output has been developed by West-
inghouse Electric Corporation 
(Baltimore Md. USA). 
Few specific details are available, 
however our US office understand 
that apart from two existing units 
(of 1 kW and 5 kW output respectively) 
for am use, the Westinghouse is 
believed to have developed other 
devices for vhf fm use. 
The initial transmitters are currently 
being tested at the Federal Communi-
cations Commission's Chicago radio 
station. 
If these trials are satisfactory we 
believe that Westinghouse will 
'demonstrate the new solid-state trans-
mitters at the April '75 convention of 
the National Association of Broad-
casters. 

LARGE LIQUID-CRYSTAL 
DISPLAY  • 
A large scale liquid-crystal matrix 
display has been developed jointly by 
Hitachi, Asahi Glass and Dai Nippon 
Toryo (using a million plus dollars 
subsidy from the Japanese Govt.) 
Work is currently in hand to build a 
prototype unit about half a metre 
square displaying 600 alphanumeric 
characters. 
The display uses a nematic liquid 
crystal in a dynamic scattering mode. 
Contrast ratio is said to be about 20 : 1 
and frame writing or erasure time 
about half a second. 

LATEST ADVANCE IN 
COLOUR TV 
Philips video long play, recorder has 
suddenly become a reality. The VLP — 
which uses "records" to play colour 
television programmes — was first 
demonstrated by Philips two years ago. 
But no adequate source of programmes 
was available. 
Now MCA Inc. of Los Angeles, has 
reached a long-term agreement with 
Philips for the sale of the VLP and 
compatible discs in the consumer 
market. The VLP will be manufactured 
and marketed by Philips through its 
worldwide marketing and distributing 
network. Concurrently, MCA will manu-
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facture and market VLP video disc 
programmes. 
MCA has access to a wide spectrum of 
entertainment material, including the 
Universal Pictures film library — one of 
the world's largest. The company also 
expect to produce a variety of new 
programmes especially tailored to meet 
the V LP's unique characteristics. 
It is expected that other programme 
suppliers will make material available. 
The VLP looks like a record player, but 
when plugged into a normal colour TV 
receiver it "plays" colour television 
programmes. It uses discs which 
resemble long-play phonogram records. 
Each disc contains a colour television 
programme which runs for up to 45 
minutes. A laser beam is used to pick 
up the signal, so there is no contact 
between the record and the playback 
unit. This means that neither the 
recording nor the playback system can 
wear out. 
Philips and MCA will establish a 
licensing organisation to negotiate with 
others for patents. The licencing policy 
will be liberal, enabling the entire 
industry to participate in the video 
player technologies of Philips and MCA. 
This liberal policy is in line with 
Philips offers to industry regarding two 
earlier inventions — their audio 
"Compact" cassette and their videotape 
cassette recording (VCR) systems. 
Philips make these systems freely 
available to other manufacturers in 
order to promote world-wide standard-
isation. 
The Philips VLP will not replace the 
videotape cassette but will supplement 
It. 
The VLP system is extremely flexible 
in use. It can, for instance, provide 
stills, slow-motion or even reverse 
motion pictures from recorded scenes. 



news 
digest 
ACTIVE RC FILTERS 
Active RC filters were demonstrated 
by Siemens at the Munich 'Electronica 
'74' exhibition. 
These coilless components are made 
by a tantalum thin-film technique 

and are combined with operational 
amplifiers in miniature housings. The 
desired filter parameters, such as 
frequency, Q-factor and gain, are 
set by laser trimming of specific 
resistors with tolerances better than 
1%; the maximum temperature 
coefficients of the RC filters are 
40 . 10-6 /K. The new RC filters lend 
themselves especially for use in 
communication engineering and also in 
measuring and control engineering. 

TIME OUT 
Texas Instruments appear to have 

postponed their planned entry into 
digital watch manufacturing. 
Component orders, previously placed 
with outside companies, have been 
cancelled. 

CHEAPER H-P 35? 
Not definite, but watch out for a 
lower-priced version of the H-P 35 
calculator early next year. It will 
probably be a two-chip version of the 
existing unit. 

MONITOR ON JAPANESE 
TECHNOLOGY 
Emerging Japanese technology can 
now be monitored through a unique 
clearinghouse established by 
General Electric's (U.S.A.) Technology 
Marketing Operation in association 
with the International Technology 
Information Institute, a Japanese 
information-gathering firm. 
GE's special service, called "New 
from Japan", provides information on 
new developments in Japanese tech-
nology — previously unavailable from a 
single source — in a series of bi-weekly 
reports. 
The "New from Japan" reports are 

(Continued on page 134) 

Congratulations item High fi 
a move in the right direction 
WITH 

Saute! 
Scotch 

LOW NOISE HIGH DENSITY... 

Sound so pure—it's the next best 
thing to front row center 
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YOU DON'T JUST iAPPEN ACROSS PERFECTION 
YOU HAVE TO BE INTRODUCED! 

• 

MEET THE MARANT1 1200B 
The highest powered, lowest distortion, integrated 
amplifier in the world. The Marantz 1200B is 
specified at 200 watts continuous power at less 
than 0.1% total harmonic or intermodulation 
distortion. If you're ready for the best, see your 
Marantz dealer for a personal introduction. 

irinagiatIr•iaalrult Z. 
.... a very sensitive sound 

For brochures, stockists and pricelists write: 
AURIEIVIA (A'ASIA) PTY. LTD. 
Box 604, BROOKVALE, NSW 2100. Tel: 939-1900 
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LINEAR 
DESIGN 279 Hi-Fi 
System. Douglas Price $279 complete. 

OUGLAS HI-FI 

Mel bourn 
185-191 Bourke St., City, 
Melbourne, 3000. Phone 63 9321. 
Drive-In Service Centre, 
202 Pelham St., Carlton. 
Phone 347 8412. 

Call in now and see the gear and 
prices that make us Australia's 
Hi-Fi sales leaders. 
Douglas Hi-Fi is the only 
showroom in Melbourne where y 
can see more than 30 of the world 
leading brands together. 
And compare any combination of 
turntable, tape deck, amplifier and, 
speaker instantaneously —in 
Australia's most sophisticated 
demonstration rooms. 
If you want expert advice, you can, 
trust our consultants, they are all 
HI-F1 enthusiasts — not just 
salesmen. 
Huge nation wide bulk buying 
power enables Douglas to bring 
you all these top brands at 
SPECIAL LOW PRICES. 
Douglas sells sound for less! 



LARGEST HUI 
IN MELBOURNE 
PERTH Douglashifi 
*ands together 

DOUGLAS HI-FI 

SYDNEY 
65 Parramatta Rd., F•ve Dock, 

2046. Phone 798 4177, 798 4533, 
798 4355, 798 4711. 

Trade Enquiries: BJD Electronics 
P/L., Phone 799 3156. 

Great news for N.S.W. Douglas 
Hi-Fi have opened exciting new 
showrooms in Sydney, Here you 
can see all the world's leading 
gear —at Special low prices. 

We're the biggest Hi-Fi 
organisation in Australia, so we 
buy at better prices than anyone 

else. We do our own 
importing —in bulk. Often by the 
container load. And we pass the 

savings on to you. 
See, hear and compare all the 

great brands together, in a single 
showroom. More than 30 top 
brands, from 4 continents. 

Hundreds of different models, the 
most comprehensive range in 

Australia. 
All fully guaranteed, and backed 

by Australia's fastest, best 
equipped drive-in service centre. 

Douglas sells sound for less! 

IELBOURNE: 185-191 Bourke St., City. 
h 63 9321 
YDNEY: 65 Parramatta Rd, Five Dock 
h 798 4177 
rade Enquiries. BJD ELECTRONICS P/L., 
hone 799 3156 
ERTH: 883 Wellington St Phone 22 5177. 
ANBERRA: 53 Wollongong St, Fyshwick. 
hone 95 3459 

Ben Douglas Chairman of 
Douglas Trading Pty .Ltd 

Douglas Hi-Fi 
have the 
complete range 

of the fabulous 
JENSEN 
Speakers from 
$119 pair to 
$1199 pair. 
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In the Yamata 

Room the full range 

of Sony equipment is 

featured — loudspeakers, 

amplifiers and tuner ampli-

fliers, turntables, cassette 

tape decks and electro-

static headphones and 

microphones. It is 

definitely a Sony 

world. 

Klf 

The Windsor 
Room displays the 

fine array of Kef and Garrard 
equipment. Kef are famous for 

their craftsmanship in loudspeakers. A 
full range is on display. Garrard turn-

tables are featured, making the ideal partner 
for Kef loudspeakers. The top of the range — 
the Garrard Zero 100SB is prominently 
displayed. 

o 



AR loudspeakers have long since had a 
reputation  for  clear,  accurate  sound 
reproduction. The Boston Room displaying 
the full range of AR loudspeakers further 
exemplifies this fact. AR Models 
such as the brilliant AR 7 
suspension  loudspeaker 
can be heard and 

enjoyed. 

• 

AR 

o 
o 
o 

A Japanese atmos-

phere is dominant in 

the Mikado Room 
featuring Kenwood Hi-

Fi equipment. Kenwood 
have been outstanding over 

the years for their precision 
in Hi-Fi components, an 

example of this precision 
is the Kenwood KP-5002 

fully automatic drive 
turntable. Definitely a 

turntable for the 
perfectionist. 

There are other studios at Kent 

Hi-Fi each designed for easy no-fuss 

listening and comparison of quality 

Hi-Fidelity.  The  Rhine  Castle 

Room featuring Dual turntable and 

Saba Hi-Fi equipment is an example 

of one of these studios. 

The Summit conference at Hi-Fi is 
a  necessary  venue  for  any 

audiophile  interested  in quality 
Hi-Fi. This is a unique opportunity 

to sample each superb sound in 

unusual but pleasant surroundings. 



WE INTERVIEW PETER DER/ 
Proprietor of Kent HUI on 
the Summit Conference 

What exactly is the summit conference of Kent 
Hi-Fi? 
Simply — a production by Kent Hi-Fi and 

several audio companies — a joint effort we are 
making to raise our standards and improve the 
image of our trade. What has happened is that a 
number of audio importers have joined us to 
produce  a permanent  Hi-Fi show  with  an 
international theme. 
At Kent Hi-Fi we now have six studios, each 

designed as a living room and decorated in the style 
of the country  of origin of the equipment 
displayed there. A brief description — we have the 
Mikado Room where we have Kenwood equipment 
on display. This room has a Japanese atmosphere 
with exhibits such as Imperial carriages, traditional 
Japanese drawings and light fittings. 
Then we have the Windsor Room for products 

such as KEF and Garrard, the Boston Room for 
Acoustic Research, the Philadelphia Room for 
Bose products, the Rhine Castle Room for Dual 
and we have a full range of Sony domestic Hi-Fi 
equipment on display in our Yamata Room. 

Why? 

I've always wanted to improve conditions for 
customers buying hi-fi so I've studied how people 
throughout the world are marketing this product. I 
want to get away from the old method of selling a 
loudspeaker or amplifier like a bottle of tomato 
sauce on a grocery shelf. 

Now with our 'Summit Conference' I feel that 
Kent Hi-Fi has a concept that is individual and 
unique. We have created an intimate and tranquil 
atmosphere in which the customer is left in peace 
to choose the system that is really right for him. 

We believe both our clients and our industry will 
benefit from this approach. 

Peter Derz 

What support is Kent Hi-Fi getting from the 
wholesalers? 

The marvellous professional service of Acoustic 
Research and Bose immediately come to mind --
always very accommodating with any after sales 
service problem. We find our wholesalers generally 
have a very high degree of consumer consciousness. 
By this I mean they are aware of the importance of 
after sales service for customer satisfaction. Fred 
A. Falk in particular give excellent service with 
their Dual turntables. This company really knows 
how to look after its equipment and usually has 
any repair job finished and returned within 48 
hours or sooner. Other brands we handle  Sony, 
Kenwood, Sansui, Kef, Wharfedale and Altec 
Lansing also are most co-operative in terms of after 
sales service. 

How do you view a future of hi-fi equipment in 
Australia. 
I believe the market is expanding. I would advise 

anyone who thinks he'd find satisfaction selling 
audio equipment to get into this field now as I 
think that sales will at least double each year. The 
introduction of stereo FM will accelerate business. 
The market is there, success will follow for retailers 
with a positive approach. 

The introduction of colour TV ... has it 
enhanced or badly affected your weekly turnover. 
I feel it has complemented i our activities — so 

much so that in recent weeks sales have been better 
than ever. 
I think that people are now spending more 

and  more  on  their  homes,  improving  their 
home environment. Of course this means they also 
want to improve their audio system. I know there 
has been wariness on the part of some dealers 
about the introduction of colour TV but I feel 
such wariness is unjustified. 

KENT 111 
412 KENT STREET, SYDNEY Ph. 29-6973 
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BETTER 
THAN 
BOSE! 

That's right. Even though Bose are the most 
highly reviewed speakers in the industry; 
even though critics proclaim "Bose is best, 
big or small, high or low" —now there are 
two speaker systems better than Bose 901 
and Bose 501! 

BOSE 901 SERIES TWO 
Introducing the Bose 901 Series Two —it's everything 
that the original 901 was, and more: • Multiplicity of 
acoustically-coupled full-range drivers • Flat power 
radiation • Completely new Active Equalizer design, 
suited to program source variations never available 
before, and adapted to a much wider range of room 
environments (even drapes) • and SYNCOMTm H 
Speaker Computer quality control testing. 

AUSTRALIAN  DISTRIBUTORS 

WEDDERSNION 
W  C  WEDDERSPOON  PTY  LTD 

BOSE 501 SERIES TWO 
Also introducing the new Bose 501 Series Two — the 
other speaker with direct afid reflected sound, and flat 
power radiation, at a price far lower than you'd expect 
to pay. 
The new 501 Series Two features: • A new tweeter 
with double the magnet size of the original 501 and four 
additional components in the crossover network, for 
improved high frequency response and power handling 
capability • and 100% selection and matching of the 
woofers and tweeters with the SYNCOMTm II Com-
puter —the unique computer designed by Bose and put 
into operation in August 1973 to achieve a new level of 
speaker performance. 
We invite you to challenge us! Compare the Bose 901 
Series Two to any other speaker, regardless of size or 
price; and compare the Bose 501 Series Two to any 
speaker up to the price of the 901 Series Two. You be 
the judge. If we have done our homework correctly, the 
comparison will be interesting and short! 

.1717.51E-e 
3 Ford Street, Greenacre. 2190 

Telephone: 642 3993 642 2695 

Treat yourself to The Bose Experience in the Philadelphia Room at Kent Hi Fi, Sydney. WE2957 



SPACE CRAFT 
GUIDANCE 
— how inertial navigation works, ETI Technical Editor, Brian 
Chapman, reports. 

o 

a 

SPACE  EXPLORATION  has 
necessitated the development of many 
types of sophisticated guidance and 
navigation systems. The type actually 
used depends very  much on the 
specific application. 
The basic forms of guidance may be 
classified  as  INERTIAL  or 
PROGRAMMED;  SEMI-INERTIAL, 
that  is,  basically  inertial  but 
incorporating  some  other  outside 
guidance  system;  RADIO  or 
COMMAND;  CELESTIAL  or 
STAR-TRACKING; and INFRA-RED. 
Advanced systems may well use 
combinations of some or all of these. 
For example a scientific satellite once 
in orbit,  may  well use infra-red 
guidance to lock on to the sun, then 
celestial guidance to find a reference 
star. These provide the basic data for 
orientating the spacecraft in space. 
Once this has been established an 
inertial guidance system may be used 
to maintain the desired attitude and to 
generate navigational data. 
An  inertial  guidance  system  is 
completely  independant  of 
information  from  outside  the 
spacecraft (in its basic form). Hence it 
is the basic, and most reliable, form of 
guidance used in spaceflight. 
Inertial guidance may be said to be 
the method of determining position 

Russia's Soyaz 11 docking with the Salyat. 
Picture courtesy Novosti from Sovfoto. 
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and velocity without referring in any 
way to the world around the vehicle. 
The system does not depend upon 
receiving radio signals, or upon a 
measurement or count of any kind. Its 
fundamental  devices  are 
accelerometers, and gyroscopes used in 
conjunction  with  some  form  of 
computation. 
Such  a  system  measures  the 
acceleration  of  the  vehicle  by 
measuring the force on a body within 
the vehicle due to this acceleration — 
in much the same way that we feel the 
pressure of the seat against our back 
when our car accelerates. The device 
that performs this measurement is 
known as an accelerometer. 
We also wish to know the attitude of 
our spacecraft, etc, with respect to 
some predetermined orientation — this 
is determined by gyroscopes. 

THE GYROSCOPE 
The gyroscope (hereafter called a 
gyro) was used as early as 1744, to 
provide a stable platform for sextants. 
A stable platform was necessary so 
that the rolling and tossing of the ship 
did  not affect  measurement.  The 
principle of operation is as follows. 
If a heavy wheel is spun at high speed 
it tends to maintain its axis of rotation 
in the initially set up direction. In fact, 
if we push on the axle, it strongly 
resists any attempt to change position. 
Thus if such a wheel is mounted 
within  pin-bearing  frames  (called 
gimbals) as shown in Fig.1, it will 
maintain its position regardless of the 
way that the container is turned. Such 
a gimballed wheel forms a basic gyro. 

The term "inertial guidance" comes 
from the axial-inertia characteristic of 
the gyro — that is, its resistance to 
having its axis of rotation changed — 
because this gives it the ability to act 
as a directional pointer. Once pointed 
at a given star, a gyro will remain 
pointed  at that star regardless of 
spacecraft manouvering. Thus, using 
the gyro as a reference, the spacecraft 
may be navigated to any point in the 
universe. 
To put the gyro to work in a 
guidance system we need to obtain an 
output  from  it  whenever  the 
spacecraft  changes  orientation. 
Another characteristic of the gyro 
known as precession is used for this 
purpose. 

GYROSCOPIC PRECESSION 
If the gyro is mounted on a platform 
with a single gimbal, so shown in 
Fig.2, and its axis is, for example, 
pointed to the north it will try to 
maintain its northerly direction. If the 
platform is now turned horizontally 
away from north, the gyro axis will 
move in a vertical plane. 

Fig. 1. This gyroscope is mounted in gimbals so that the rotating mass always points in the same 
direction — regardless of 'container' attitude. 

This tilting of the spin axis is a basic 
principle of the gyro called precession, 
and may be used to measure the 
deviation of the platform from its 
preset direction. The gyrocompass, 
invented by Sperry around 1896, is 
based upon this principle, as indeed 
are  all  modern  inertial  guidance 
systems. 
There are many interesting examples 
of precession in everyday experience. 
For example, when a car turns a curve, 
a rotational force is applied to the car 
flywheel axis (which is in effect a 
gyro), and as a result, a precessional 
force is generated on the car. If the 
flywheel is rotating counterclockwise, 
as seen from the rear of the car, the 
front of the car will be pushed 
downwards when making a left-hand 
turn, and upwards when making a 
right-hand turn. Hence racetracks for 
cars tend to have left hand circuits in 
order that higher cornering speed may 
be obtained with safety. 
Similarly an aircraft will tend to fall 
when banking to the left, and rise 
when banking to the right. 

ACCELEROMETERS 
We have established the value of the 

gyro as a means of relating spacecraft 
attitude to a predetermined axis but, 
this is not sufficient irrtormation to 
navigate by — we also need to know 
any  acceleration  to  which  the 
spacecraft is subjected. That is, the 
gyro  doesn't  care  whether  the 
spacecraft speeds up or slows down, so 
long as it always points in the same 
direction. An instrument which does 
provide this very necessary measure of 
acceleration  is  known  as  an 
accelerometer. 
There  are  many  types  of 
accelerometer but perhaps the most 
basic — is the simple pendulum. When 
a pendulum system is accelerated in 
any direction the pendulum will be 
deflected, in the opposite direction, by 
an  amount  proportional  to  the 
acceleration. Obviously, however, once 
the acceleration ceases the pendulum 
would oscillate back and forth. Hence 
the system requires some form of 
damping to eliminate these unwanted 
secondary swings. 
In addition an ordinary pendulum 
would not work too well in space and 
sprung mass systems which don't rely 
on gravity would be more practical 
(Fig.3). 

Precession 

North 

Motion of platform 
around vertical axis 

Fig 2. How a gyrocompass works. If the assembly is caused to change direction in the 
horizontal plane, the rotating assembly 'precesses'. This so-called 'precession' is measured, 
thus providing data about the amount of directional change. 
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Fig. 3b. Translation system. 
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Fig. 3c. Rotational system. 

ACCELERATION 

PENDULUM SYSTEM 
AT REST 

Fig. 3a. Simple pendulum. 

DIRECTION OF 
MOTION 

Accelerometers  use a variety  of 
transducers to detect the deflection — 
piezo-electric crystals, strain gauges 
vibrating wire and variable-reluctance 
transformers etc are all used. The 
design  of  accelerometers  is very 
demanding for, in applications such as 
ball istic  missiles,  accurate velocity 
determination is of prime importance. 
For example an ICBM having a range 
of about 5000 nautical miles and 
travelling at a rate of more than 6000 
metres per second would miss the 
target by almost two kilometres if the 
velocity error was only 0.3 metres per 

ACCELERATION (A)  second. 
The accelerometer may rightly be 
said to be the essential element of an 
inertial guidance system, the gyros 
being  used  merely to  establish a 
space-stable platform for the mounting 
of these devices. 

(Ks) 

PIVOT AXIS 

RESTORING 
SPRING 

(Ks) 

ROTATION (9) 

MASS (M) 

L_ 

CG PENDULOUS MASS 

RESTORING TORQUER 
OR FORCE COIL 

THE INERTIAL PLATFORM 
The first use of a gyro in an inertial 
guidance system was made in 1896. A 
gyro, mounted with a torpedo was 
used to maintain the torpedo's course 
regardless of wave motion and ocean 
currents. Mechanical linkages to the 
rudders corrected any deviation of the 
torpedo from the direction pointed by 
the gyro. 
In the modern world of ballistic 
missiles and spacecraft, a straight line 
course is seldom, if ever, required. For 
example  the  ICBM  describes  a 
parabolic curve. A spacecraft may 
undergo  any  number of complex 
manoeuvres. Thus the gyro in such 
applications is not used to directly 
control the spacecraft.  It is used, 
however, to establish a space-stable 
platform  upon  which  the 

PICKOFF 

PIVOT AXIS CASE 

CAPTURE AMPLIFIER 

Fig. 4. This typical force balance pendulous accelerometer utilizes a differential transformer type 
pick-off, a high gain captureamplifier, and a dc permanent magnet force coil. These features 
typify many of the high precision force-balance accelerometers currently manufactured. 
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accelerometer and star trackers etc are 
mounted. 

Figure 5 illustrates how such a 
platform is mounted in a missile or 
spacecraft. Gyros are fitted to the 
inertial  platform  on  three, 
mutually-perpendicular axes. By using 
three axes the motion of the vehicle 
may be accurately defined in three 
dimensions. These axes are defined 
universally as the ROLL, PITCH and 
YAW. 

Imagine a missile in flight. It may 
spin as it flies — this is the roll axis. It 
may deviate left or right — this is the 
yaw axis, and it may deviate up or 
down  — this  is the pitch  axis. 
Regardless of any missile motion, the 
gyros on the inertial platform maintain 
it in the same spatial plane. 

Mounted on the same platform are 
three accelerometers, also aligned with 
the roll pitch and yaw axes, which 
measure any acceleration of the missile 
or spacecraft in the direction of these 
axes. 

The  continuous,  three-axis 
acceleration data is fed to a digital 
computer which calculates, using the 
equations  of  motion,  the 
instantaneous  vehicle  velocity and 
position. 

A guidance law pre-programmed into 
the computer determines the optimum 
vehicle attitude and velocity required 
to attain the desired course, or orbit 
etc, with the least expenditure of fuel. 
This required velocity and attitude is 
compared by the computer with the 
actual parameters derived from the 
inertial platform. By this means error 
signals are generated, which (via the 
vehicle  auto-pilot),  control  engine 
power and/or gas-jets to correct the 
velocity and attitude. 
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HIGH TEMPERATURE 
BATTERIES 
Batteries using liquid electrodes and electrolyte have been under 
development for the past ten years. Their very high temperature 
operation has caused problems but now they are about to be made 
commercially. 
Here, Dr. Sydenham reports on European and American developments 
in the design and projected use of high-temperature batteries for 
transportation and power system storage. 

A LARGE  PROPORTION  of our 
energy needs can be met with direct 
heating — coal, oil and gas being 
burned to produce heat — nevertheless 
the flexibility of energy in electrical 
form takes some beating. Electricity, 
being easily controlled, suits a large 
variety of needs better than the other 
basic forms of energy. Electricity, 
however,  suffers  one  great 
disadvantage:  it  is  generally 
uneconomic to store. This problem has 
been  with  us since the dawn of 
electrical knowledge and has still not 
been solved entirely adequately. 
When very large amounts of energy 
are  involved,  the  only  really 
satisfactory storage method is to use 
the electricity to pump water to a 
higher elevation. When the energy is 
needed again, the water is used to 
drive turbines as it descends, thus 
regaining  the  electricity  available 
earlier (but with some loss in the 
overall process). 
Clearly,  although  on  economic 
grounds  pumped-storage  is the 
cheapest and most efficient way to 
store  electric  power,  it is only 
practible where the amount of energy 
is extremely large and where suitable 
geographical places exist to store water 
at two levels. 
On the face of it, it would seem 

better to generate power only as it is 
needed — but economic factors dictate 
that power generators should run at 
quite  high  outputs all the time. 
Unfortunately the demand for electric 
power fluctuates widely throughout 
the  day  and  season.  To  obtain 
cheapest operation of the system, 
power system operators ideally desire 
economic storage facilities to absorb 
and smooth out fluctuations, and with 
(virtually) only pumped-storage being 
feasible at this time they are generally 
forced to make do with machine 
switching and variable loadings. 
A better solution, if it could be 
found, would be to add electrical 
storage batteries to the transmission 
system at the points where the load 
needs smoothing. As yet this is not 
done in any significant way because 
the  cost  of  storage  batteries  is 
prohibitive,  nevertheless  some 
developments have been made and the 
concept is now well worth serious 
consideration. 
The advantages of such a scheme are 
manyfold, modules of batteries could 
be placed just where the load problem 
exists; the capacity can be changed 
with comparative ease by adding or 
removing units. A second and quite 
relevant parameter in favour of battery 
energy storage is that a battery can be 
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Fig. 1. Cross section of basic 
Volta's "voltaic pile" battery of 
cells — the forerunner of today's 
primary batteries. 

manufactured very rapidly, contrasting 
sharply with the time needed to build 
a pumped-storage  installation. 
Batteries can also be moved around at 
will  to  suit  changing  conditions; 
pumped-storage plants cannot. Direct 
electrical  storage  would  also  be 
compatible with many of the various 
forms of generation. It produces no 
pollution, contains little hazard and is 
straight-forward in concept. 
If a cheap battery with high specific 
energy (measured in watt-hours per 
kilogram of weight) were devised, this 
concept of power storage could be 
implemented.  However,  battery 
designs have, until now, not been 
suitable.  The  common  lead-acid 
battery used in cars, industrial electric 
vehicles and the like, costs around $40 
per kW/h stored and has a life of 
around  three years.  Experts have 
assessed that the economic battery for 
power system use would have to be 
producable at around $12 per kW/h. 
and have a five year life. This cost 
point is just being approached with 
new battery forms. 
No  storage  battery  is made as 
prolifically as the lead-acid unit. Its 
design has been continually improved 
and its cost reduced to the minimum. 
However a major breakthrough would 
be needed  in lead-acid  design to 
provide the much less expensive units 
required. We can, therefore, expect 
little improvement with the traditional 
cells. The cost of lead and its relatively 
scant supply precludes it for massive 
use on power systems. 
A second major use for storage 
batteries is as the power source for 
electric  transportation.  Battery 
vehicles are already used extensively in 
mines, warehouses, ships, submarines 
and on roads in the form of milk carts 
and other small delivery vehicles. 
With  the  interest  in  reduced-
pol I ut ion  transportation  consider-
able effort has been expended in 
the  attempt  to  produce  an 
economic non-polluting road vehicle 
for general use — to replace the 
oil-driven motor car, bus and train. 
Electric cars are not new — Porsche 
built one at the end of the last century 
—  but  the  cost  and  weight 
disadvantages of currently available 
storage batteries have always existed 
to dampen the case for electric drives, 
except, of course, in cases where 
low-pollution levels are a must. 
Electric golf buggies, boats, courtesy 
cars, bicycles,, to name a few of the 
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vehicles where low cost is not vital, are 
now available but the main problem 
still holding up serious consideration 
of electric transportation with inboard 
storage is the cost of the battery, and 
its sheer weight. 
Each year the margin by which 
stored electricity fails to be economic 
,in transport is reduced a little further. 
Lighter batteries resulted when more 
exotic  materials  —  silver-zinc, 
mickel-cadmium,  for  instance,  are 
used, but the cost has risen sharply to 
achieve this. If you can afford ten 
times the price of a lead-acid battery 
you can gain a very considerable 
reduction  in weight  — but only 
military and other vital needs where 
cost is not the prime factor can afford 
this solution. 
A new generation of storage batteries 
is however emerging. These operate at 
high temperatures (up to 400°C in 
design) but offer about four times as 
much storage as lead-acid batteries 
whilst retaining the same weight and 
price. 
High-temperature arrangements tried 
to date include lithium and sulphur 
electrodes, sodium and sulphur, and 
lithium and chlorine. Of these the 
sodium-sulphur Na-S  combination 
appears to be gaining favour now that 
one group has produced large-size cells 
that  can  be  made  and  used 
commercially. Before we look into the 
technology  of  these  recently 
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INSULATING SEAL 
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Fig. 2. Electrical cells 
can also be made with 
liquid electrolyte but 
means are needed to 
depolarise the 
electrode if it is to 
work for long. 

developed storage cells we need to 
understand  how an electrical cell 
produces electricity. 

Electrochemical batteries 
come in different forms 
The discovery and invention of the 
first electrochemical battery was the 
result of Alessandro Volta's work of 
1800.  Volta was  inspired by the 
findings of Galvani who had previously 
demonstrated  that  chemistry  and 
electricity were compatible concepts. 
Volta  first  discovered  that  two 
dissimilar metals touching together 
produced a voltage difference across 
them.  Later he  realised the very 
significant fact that certain solutions 
(he used brine and acidulated water) 
placed  between the two different 
metals greatly increased the potential. 
Armed with this new knowledge he 
went on to build a battery of cells 
(depicted in Fig 1), made from zinc 
and copper disks which were separated 
with  common-salt  solution  soaked 
paper. These were stacked to form a 
'pile' of disks. This seems simple to us 
now, but in Volta's time it had not yet 
been fully appreciated that electricity 
could be produced by any other means 
than by frictional generation ... the 
invention of a battery revolutionised 
man's thinking. 
Volta also built cells (we do call a 
single cell a battery but strictly a 
battery is a collection of cells) using 

Fig.3. Cross section of 
the common tubular dry-
cell which uses a paste 
electrolyte. 
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metal plates (the electrodes) placed in 
solution  (the  electrolyte)  in the 
manner shown in Fig 2. It was not 
until later, however, that the true 
significance of the electrolyte was 
appreciated: originally it was regarded 
merely as a separating fluid. 
Cells that produce electricity from 
electrochemical  action  without 
charging are denoted primary cells. 
They produce electricity as the result 
of the chemical reaction taking place 
between  the  electrodes  and  the 
electrolyte. Eventually the reactants 
run  out  and  electrical  generation 
ceases.  Certain  combinations  of 
electrodes  and electrolyte can be 
'recharged'  by  passing  electricity 
through them, a condition which 
recycles the reactants back to their 
initial state. In practice there is a limit 
to the number of times this recycling 
can  be  achieved  with  reasonable 
efficiency  and  only  certain 
electrode-electrolyte combinations will 
recycle in a worthwhile manner. Cells 
that  are  made  deliberately  as 
rechargeable units are called storage or 
secondary batteries. 
To illustrate what happens inside a 
typical battery let us look at the 
electrochemical behaviour of Volta's 
wet cell — zinc and copper electrodes 
in  dilute  sulphuric  acid.  The 
electrolyte  in this  case  is dilute 
sulphuric acid and, as is the case with 
all  electrolytes  by  definition,  it 
consists  of  molecules  that  are 
individually  charged  because  of 
additional or removed electrons. Such 
charged molecules (and atoms) are 
known as ions. Normally the overall 
nett charge of the solution is neutral 
but when electric current is passed 
through the electrolyte, or allowed to 
flow in an external circuit, from the 
electrodes, the ions move freely in the 
solution  travelling  to  whichever 
electrode for which they have charge 
affinity. In this particular battery, at 
the  zinc  electrode,  sulphate  ions 
combine with zinc from the electrode 
to produce zinc sulphate liberating 
electrons at the zinc electrode. This 
negative charge, if the external circuit 
is completed, flows around to the 
copper electrode and back into the 
electrolyte to neutralise free hydrogen 
ions  of  the  solution  forming 
non-ionised hydrogen gas. The process 
continues  in this  way  until  the 
hydrogen gas completely clouds the 
copper electrode with an insulating 
coat of bubbles and electric current 
ceases.  This  effect  is known  as 
"polarisation" of the cell. It prevents 
the  simple  cell  from  producing 
electricity for long, and successful 
primary cell designs employ means 
whereby  a depolarising  action  is 
included to absorb the gas as it is > 
produced. The electrochemical process 
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HIGH TEMPERATURE BATTERIES 
also results in the material of one 
electrode being plated upon the other 
— zinc onto the copper in the Voltaic 
cell.  Consequently,  even  though 
depolarising a cell enables the reaction 
to continue longer, the cell eventually 
stops producing electrical energy due 
to  the  lack  of material  on one 
electrode. 
The so-called dry-cell that is used 
commonly in a flash-light or transistor 
radio is similar to the wet cell. The 
difference is that the electrolyte is 
used in a paste form. A central carbon 
rod (see Fig 3), surrounded with a 
manganese  dioxide  depolariser,  is 
placed into a zinc cylinder filled with 
ammonium chloride paste. This is a 
modified form of a cell originally 
devised by Georges Leclanche in the 
latter part of the nineteenth century. 
Other forms of battery cell exist — 
the Daniell cell (which is a Voltaic cell 
with  added  copper  sulphate  to 
depolarise the hydrogen), the Clerk 
cell (that uses zinc, mercury sulphate 
and  mercury),  and  the  Weston 
Standard  cell are each historically 
important. 

Cells incorporating depolarisers are 
not usually rechargeable in an efficient 
way because the depolarising action 
is not  reversible.  If a secondary 
rechargeable cell is desired, the design 
consists generally of little else than the 
two suitable electrodes immersed in an 
electrolyte.  The  lead-acid  storage 
battery shown schematically in Fig 4, 
uses lead and lead-dioxide plates with 
dilute sulphuric acid as the electrolyte. 
The negative plate is made of a spongy 
form of lead to increase its surface 
area; the positive plate is coated with 
lead  dioxide.  When  the  cell  is 
discharging, the lead and lead dioxide 
plates combine with the sulphuric acid 
to form lead sulphate, liberating water 
to  the  electrolyte,  and  removing 
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sulphuric acid from the electrolyte. 
Eventually both plates become totally 
coated with lead sulphate and energy 
production  ceases.  The process  is 
reversed in recharging — lead and lead 
dioxide reform on the plates and 
sulphuric  acid  is remade  in the 
electrolyte. 
Another  commonly  used  storage 
battery is the nickel-iron cell invented 
by the Edison company. Its plates are 
oxides of nickel and iron immersed in 
potassium hydroxide electrolyte. Its 
advantages are lighter weight for a 
given energy stored and it is more 
robust than  the lead-acid battery. 
Another feature is that its chemical 
cycle can be sealed — no vents are 
needed to allow gases to escape. It is, 
however, more expensive. 
The lead-acid battery is so common 
that it is easy to assume that batteries 
of all forms would be similar. Nothing 
is further from the truth now that the 
high temperature batteries have been 
developed. They must operate at high 
temperature (300 — 500°C), are sealed 
and can have a solid electrolyte with 
liquid  electrodes  — an  inside-out 
battery by the standards we have 
grown to accept over the past century 
of battery use. 

Enter the high temperature 
storage battery 
Just  what  prompts designers to 
breakaway from traditional ideas is 
always hard to define, but the idea to 
try storage batteries running at greater 
than ambient temperature probably 
arose out of experience with thermally 
regenerative calls which began back in 
1961  in the U.S. Atomic Energy 
Commission, (AEC). It is also known 
that  improved  chemical  reaction 
occurs  at  higher  temperatures. 
Standard Oil, Ford Motor Co., General 
Motors  and  Argonne  National 
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Fig.4. Schematic of the 
common lead-acid 
storage cell. They are 
made in flat parallel 
plate and tubular 
forms depending on 
the application. 

Laboratory  were  each  actively 
involved in high-temperature battery 
development  from  1966  onward. 
These, plus a number of other groups 
who entered the field later, invested 
considerable finance into research for 
ways to provide more punch from a 
given weight and size of battery with 
the view to power-system smoothing 
and  vehicle  transport  power 
applications. 
A number of early design ideas were 
reported in glowing terms but few 
have resulted in continued interest 
right through to the marketing stage. 
Today the only battery now being 
considered seriously appears to be the 
sodium  and  sulphur  electrode 
arrangement — it is the only one 
developed,  rigorously tested in an 
electric vehicle,  and  about to be 
commercially produced at this time. 
Most, but not all, high-temperature 
cells are electro-chemical arrangements 
involving chemical reactions but there 
is one approach — that of ESB Inc. in 
the U.S., for instance — that makes use 
of porous carbon plates to form a very 
large capacity capacitor when fused 
salts are run between the plates. Each 
specially made carbon plate, measuring 
about  150  by  300 mm,  has an 
effective area of 105m2! This design 
runs at around 250°C in order to keep 
the electrolyte  (really a dielectric 
material) fluid in order that mobile 
ions are available. 
The main contenders for large-scale 
battery  storage are the traditional 
ambient temperature lead-acid units, 
nickel-cadmium,  silver-zinc  and 
z i nc-air,  and  the  sodium-sulphur, 
lithium-sulphur and lithium-chlorine 
high temperature designs. Figure 5 
shows the theoretical merits of each 
type.  Although  there seemed  the 
possibility  that  batteries  using 
relatively  exotic  and  specially 
compounded materials might provide a 
greater  economic  yield  — 
lithium-selenium  cells with sulphur 
and thallium additives in the cathode 
plates is one example — the cell that 
appears to have made it turns out to 
be one that is straightforward and uses 
abundant and easily refined elements; 
sulphur which is mined in an almost 
pure  state  and  sodium  that  is 
extractable from sea water at a mere 
30c per kilogram. 

The lithium sulphur cell 
Originally the greatest emphasis was 
on lithium-sulphur battery research. 
This was largely because on theoretical 
grounds  it can  pack the greatest 
amount of energy on a weight for 
weight basis. Estimates of the need for 
raw materials to make the batteries 
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required ran to 180'000 tonnes of 
lithium against a known supply of 
24 million, so there would be no 
supply problem. It must, however, be 
extracted  from  rock  mineral  and 
current supply runs at only 3000 
tonnes per year. 
A typical early Li-S experimental cell 
is shown in Fig 6. Its design uses a 
molten salt electrolyte and special 
electrodes that are designed to hold 
the electrode materials when they 
become molten at the elevated 400°C 
temperature used. 

baAttneortyh"er Wceitshig n thoef ses o-cealelcletdr od"essu peisr  

shown  in  Fig  7.  It is how the 
production version might look. 
An  Argonne National  Laboratory 
advanced design of cell is shown in Fig 
8. It is a sealed cell, a must in practice 
— for lithium reacts explosively with 
water vapour — in which the lithium 
cathode is enclosed in a quite complex 
electrolyte. It shows the sophistication 
that was found necessary to obtain a 
workable cell with long life and close 
to theoretical power storage ability. 

Fig.5. Comparative chart 
of the main forms of 
high-temperature battery 
designs. 

Fig. 6. Rudimentary lithium-
sulphur cell design for use in 
laboratory test chambers — 
it is unsealed and lithium 
reacts with moisture 
explosively. (Argonne Lab.). 

Plans currently exist to use these cells 
in mammoth arrays to act as mains 
power back-up suppl ies. 

Chlorine cells 
Heading  the  chart  of  potential 
high-temperature cells given in Fig 5 
are those using chlorine gas as the 
positive  electrode. This is because 
chlorine  has  a great  affinity  for 
electrons.  In  practice,  although 
chlorine cells have been made and 

Fig.?. Envisaged production version 
of Li-S cells for modular use in power 
system load-levelling. 

LITHIUM 
ELECTRODES 
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demonstrated — such as in the Vega 
Hatchback test car which used the 
Udylite Co. system shown in Fig 9 — 
chlorine is particularly nasty to handle 
due to its toxicity. Pumps and other 
ancillary equipment are also needed to 
circulate the gas through the zinc 
plates and this considerably adds to 
the  cost  and  spoils  the  modular 
concept  that is enjoyed with the 
lead-acid battery. 

Sodium sulphur wins through 
Although the Na-S cell combination 
is, in theory at least, less attractive to 
chlorine or lithium electrodes, the 
practice has now yielded a cell that 
will be cheap to build — the same cost 
for a lead-acid cell of the same weight 
but with as much as four times the 
storage  capability.  It uses  cheap 
materials — stainless steel, sulphur, 
fibrous carbon and sodium. 

In 1966 Ford Motor Co. reported 
that a Na-S cell had been produced in 
a laboratory  glassware  form.  The 
following year the Electricity Council 
Research Centre, ECRC, situated near 
Liverpool in England, began its own 
programme  of  research  leaning 
somewhat on what Ford had found. 
By 1970 their efforts had produced a 
prototype research design that could 
be further developed into a large-size 
traction battery. Two years after this 
an electrified Bedford delivery van — 
see Fig 10 — was used to put the Na-S 
traction battery through its paces. An 
authoritative report (made by Argonne 
staff and listed at end) of world effort 
compiled in late 1972 on super-battery 
research credited the ECRC work as 
the most advanced Na-S programme 
(and perhaps the best of all types?) for 
ECRC research workers had produced 
and used high-temperature cells in a 
practical situation. The ECRC battery 
was subsequently reduced in size in 
1973,  retaining  the  same  storage 
capacity.  This  year  (1974)  they 
combined with the Chloride Group 
Ltd. to form a company, Chloride 
Silent Power Ltd., who will ready the 
first  production  line  for  the 
manufacture of commercial Na-S cells 
by licensed companies in a year or so. 

CERAMIC  POSITIVE 
CLOTH  TERMINAL 

SULPHUR 
ELECTRODES 

NEGATIVE 
TERMINAL 

INSULATION 

ELECTROLYTE 
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HIGH TEMPERATURE BATTERIES 

Be0 

STAINLESS STEEL 
COVER 

INSULATOR 

Nb — 1% Zr 
CRUCIBLE 

Mo FOAM — ELECTROLYTE 

BATTERY 
MODULES (5) 

Nb — Y2 03 FEEDTHROUGH 

AL2 03 RING 

Mo RING 

Li-Ni FELTMETAL 

— ENCLOSED 

IN Mo MESH 

LiF — LiCI — KCI EUTECTIC 

Fig. 8. An advanced form 
of workable Li-S cell 
(Argonne Laboratory). 
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Fig.9. Layout of chlorine-zinc battery installation in a vehicle. 

Fig. 10. This modified Bedford van was run around the streets of London to prove the first 
large battery of Na-S high temperature cells. 
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Chloride Silent Power 
design is inside-out 
Most batteries use a liquid electrolyte 
and solid electrodes. Not so the Na-S 
batteries to be marketed by Chloride 
Silent  Power.  Figure  11  shows a 
schematic cross-section of the cell. A 
stainless-steel  case,  the  current 
collector, contains sulphur which is 
absorbed in fibrous carbon material. In 
the  middle of this is a tube of 
Beta-alumina ceramic which contains 
pure sodium. 
The ceramic tube serves to separate 
the sodium from the sulphur and 
performs as an electrolyte enabling 
ions to be transferred between the 
electrodes  and  preventing  the 
electrode liquids mixing. Although the 
highest melting point of either of the 
electrodes is only 119°C the unit must 
be operated at at least 250°C to 
ensure  that  the. reactant  product 
(sodium sulphide) remains molten. If 
this is not kept fluid the electrical 
action  ceases  due  to  onset  of 
polarisation  because of the  solids 
formed on the electrode surface. 
Porous carbon is used to contain the 
molten sulphur (sulphur is a good 
insulator)  and  provides  better 
electrical contact. 
Another practical problem to be 
considered was that the amount of 
sodium needed requires more volume 
for a given amount of sulphur so a 
reservoir has been engineered to accept 
the excess sodium as it is liberated 
back from the sulphur on discharge. 
Figure 12 shows a typical cell used to 
drive the Bedford van. An efficient 
seal is vital for sodium is also explosive 
when contaminated by moisture. 
The open-current voltage is 2.08 
volts falling to 1.75 volts with an 
average load. The cell shown weighs 
330 gm and stores 30 Ah (52.5 Wh). 
Discharging at 10 amps it holds up at 
1.75 volts for close to 3 hours. 
In the first demonstration battery 24 
(later up to 48 in the same space) such 
individual cells were packaged into a 
module, as shown in Fig 13. Forty 
modules were then wired together to 
provide a unit delivering 100 V with 
50 kW/h capacity in a volume of 1.52 
m3 (including heaters and insulation). 
The all up weight was 800 kg. The unit 
thus provided  63 W.h/kg and 33 
kW.h/m 3. 
At the time of our visit to Chloride 
Silent  Power (August 1974) some 
details of a new projected design had 
just been released. It will use larger 
individual cells that lie horizontally as 
shown in Fig 14. It is envisaged that 
this unit (for which many of the 
details are closely under wraps) will 
store the same 50 kW/h but with a 
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weight of 250 kg and a volume of 
0.25 m3. 

Keeping the batteries hot 
Maintaining these batteries at the 
250°C-400°C needed may seem a 
formidable  waste  of  power.  In 
practice, however, the heating only 
consumes 500 W  of the 50 kW 

Øe  o 

STAINLESS 
STEEL CASE 

ALSO FUNCTIONS 
AS /HE SULPHUR 
ELECTRODE CUR-
RENT COLLECTOR 

LIQUID SODIUM (No) 
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UP ELECTRONS (e) TO THE EXTERNAL CIRCUIT, PASS 
THROUGH THE SOLID ELECTROLYTE  AND REACT WITH 
SULPHUR (S) 

Fig.11. Cross section schematic of the 
inside-out Na-S-cell. 

Fig. 12. Actual cell of ECRC Na-S cell 
showing the Beta-alumina tube used as a 
solid electrolyte. 

ELECTRONICS TODAY 

Fig. 13. Three stages of development increased packing density of the ECRC cells into the 
battery module. They must be electrically insulated from each other at an operating 
temperature of around 350°C. 

available. Quite thin thermal insulation 
is adequate. 
Once the unit is hot and operating, 
its own losses provide enough heat to 
keep the temperature up (and even 
provide some external heating if need 
be). To get the system going, however, 
an auxiliary heater is needed inside the 
insulated container. This is used to 
heat up the unit from the mains, 
usually via the charger provided to 
charge the cells. When the cells go cold 
the electrical action ceases without 
defect. Upon heating the energy again 
becomes available. A newly made cell 
is a primary cell and, therefore, can 
provide the current on demand once 
heated — eliminating the need to 
precharge it before use. 
Although there was  some initial 
concern that the cells in a module 
would not share the heat loss evenly, 
tests have since shown that there is no 
fear of thermal instability and that the 
cells can be packed as close as is electri-
cally convenient. Interconnections are 
made using series paths for safety 
reasons: cells can fail in the short 
circuited  condition  which  could 
damage the bank. 

Safety 
Due to the high temperature and 
toxic nature of sodium the designers 
have been careful to study the various 
mechanical failure mechanisms of a 
unit. Although risk does exist — as it 
also does with the lead-acid unit — the 
Na-S cells appear safer than currently 
acceptable lead-acid units. The main 
safety risk of a car battery is not 
considered to be the material toxicity 
but the sheer mass of the battery in 
high-g collision conditions. 

The future 
The projected design of this battery 
reaches the  200 Wh/kg  estimate 
needed for economic power-system 
purposes so we might well see the new 
batteries being deployed on power 
systems in the not too distant future. 
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The case for the electric car is also 
made stronger. Once the production 
volume rises the cost of a given energy 
capacity will fall to less than for lead 
acid batteries. 
Clearly, high temperature batteries 
offer little for small energy needs, 
especially where the demand is for 
infrequent on-off use, but in transport 
and power uses the potential is vast. 

Further reading. 
"Lithium/sulfur  batteries  for 
off-peak energy storage." M.L. Syle et 
al.  Argonne  National  Laboratory, 
Argonne, Illinois, 1973 — available 
from National Technical Information 
Centre,  U.S.  Department  of 
Commerce, 5285 Port Royal Road, 
Springfield. Va. 22151. 
"Sodium  sulphur  batteries  for 
electric vehicles." Research Council 
Research Centre, Capenhurst, Chester. 
CHI 6ES. 1974. 
"Battery power for electric vehicles." 
M. Barak "Electric Vehicles" part 1, 
Dec. 1973, part 2, March 1974.  • 

Fig. 14. Design model of projected 50 kWh 
Na-S module. 

25 



PHILIPS 

How can you afford 
a really good speaker system 
that has minimal distortion? 

Easy...make it yourself! 
Building your own speaker system 
requires no more skill than the 
average handyman already 
possesses. The little bit of 'handy-
man' skill and the Philips range of 
compatible speaker components 
could save you up to half the cost 
°fa manufactured system. 
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The Philips range of Hi Fi speaker 
components ranges from 1" dome 
tweeters through to 12" woofers, as 
well as fully assembled two and 
three way cross over networks. In 
fact, everything you need to build the 
system you've always dreamed of. 
We even have a book that helps you 
design systems and construct 
enclosures. So what more do you 
need except a pair of pliers and 
a screwdriver? 

For further information see 
your local Hi Fi dealer or 
contact ELCOMA. 
Electronic Components & Materials, 
Box 50, Post Offíce, Lane Cove, 
NSW 2066. 
Telephone 42 1261, 42 0361. 
Branches in all States. 

ELCOMA 
153.60 

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1974 
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XL250 BURGLAR/INTRUDER/FIRE 

ALARM 

XL250 BURGLAR/INTRUDER/FIRE ALARM 
• Complete kit ready to install 
• Additional sensors, alarm accessories may be added any time to 
meet future needs 

• Fully automatic operation, simple to operate 
• Protects the family against burglars, intruders and fires (with 
optional sensors) 

• Do-it-Yourself Installers Handbook included 
The XL250 SECURITY SYSTEM offers the kind of professional 
protection you have been looking for at realistic prices. The "heart" 
of the system is the XL250 control module which uses custom 
designed CMOS technology to achieve the high reliability and low 
current drain essential for security systems. The X L250 can accept 
any sensor (open or closed circuit) and triggers instantly. A special 
feature is the programmable delay unit which can be added to the 
designated exit door to provide automatic exit/entry so the 
alarm can be set from within the house. The output of the alarm is 
an ear piercing electronic siren which automatically resets after 
about 10 minutes. 

THE XL250 SYSTEM INCLUDES control console disguised as a 
loudspeaker box fitted with a key operated master switch with 2 
keys,  5W  horn loudspeaker (indoor/outdoor type), magnetic 
door/window switches, emergency push button, 100' hookup vvire 
and security handbook. Operates on a standard 12 volt lantern 
battery. 

12 months manufacturer's warranty: $66.00 incl. post and 
packaging. 

ALARM ACCESSORIES 
o SD-10 
• SD-20 
• SD-40 

• SD-50 

• Hu-30 
• AS-60 

• CA-20 

• XL250 

Magnetic switch (for doors/windows) 
Emergency tamper push button 
Ultra Thin Pressure mat 55 cm x 85 cm 
(for under carpets, rugs, etc). 
Foil Tape/Terminal kit (for protecting 
plate glass) 
Fire Detector (ceiling mounted) 
5 Watt reflex horn loudspeaker (for 
external siren etc.) 
Flashing Red Light Module (very 
effective with car alarm system) 
Home alarm module only (complete with 
instructions) 

PHONE ENQUIRIES: (02) 412-1328 

OFFICE HOURS: 9-5 Mon-Fri, 9-12 Sat. 

$ 1.80 
$ 1.50 

$11.25 

$ 4.25 
$ 8.75 

$11.25 

$ 8.75 

$18.75 

A N D S A M E / 

RB200 CAR BURGLAR ALARM 
e Complete kit ready to install 
• Operates  on  patented  "current sensor" principle (not the 
unreliable vibrator type) 

• Only 3 wires to connect, no special switches required. 

The CARGARD RB200 is the latest development of the popular 
100HR system. The RB200 module includes the same patented 
current sensing circuit which senses any disturbance in the vehicle's 
electrical system and eliminates the need to fit special switches to 
doors etc. An automatic exit/entry delay is built in which eliminates 
the need for fitting an external key switch in the car's bodywork. 
The output of the alarm is a pulsating horn blast (1 second on/1 
second off) which automatically resets after 3 minutes. An optional 
RED LIGHT module (CA-20) is available and when mounted on the 
vehicle's dashboard becomes a powerful burglar deterrent. 

The RB200 SYSTEM INCLUDES RB200 alarm module, highly 
efficient electrical horn, on/off switch, wiring connectors, mounting 
hardware, 2 CARGARD warning decals and full step-by-step 
installation instructions. 

12 months manufacturer's warranty: $37.50 incl. post and 
packaging. 

IMIIE  IZIMI  IB M MIS 

1ST FLO OR, 
25 SPRI N G STREET, 
CH ATS WO O D, 

Phone: 412-1328 
N.S. W. 2067 

PLEASE PRI NT CLEARLY 

NAME   

ADDRESS    

Post Code 

PLEASE SEND ME:  XL250 HOME ALARM FOR $66.00 
RB200 CAR ALARM FOR $37.50 

ACCESSORIES:   

Enclosed is my cheque, postal note, money order for $.  ... I 
understand that the goods are covered by a 12 months warranty and 
a money back guarantee applies if I am not completely satisfied LwIthIn 14 days of purchase.  

M I O M M il M a Bala N MI IMII ' MI 
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AUTEL SYSTEMS PTY LTD 
NORTH SHORE SUPER SOUND CENTRE 

AUSTRALIA'S LARGEST MAIL ORDER SECTION 

UM 

MU M 

AUTEL SYSTE MS PTV LTD. 

11%1  • ••., 

77-2,oi_ 

Her,'  «Z  rig "» le 
at 

• a RecIliFxsoz 
LEAK  .... 0.. 

SfERfG Cf1AU 

Ask for our quotation to send equipment anywnere in Australia at our competitive prices. 

All new equipment with full manufacturers guarantees that we can back up ourselves. 

Want a lead to suit your set to match that accessory? Want any type of plug? Also, 
complete stocks of spare parts for National, Nivico, Teac, Jorgen, ESS, Marantz, and 
many others. Largest range of equivalent parts to suit those hard-to-get spare parts for 
rare models. 

AUTEL SYSTEMS PTY LTD 
639 Pacific Highway, Chatswood Phone 412 4377 ACI F IC  HIGH WAY 



No where in Australia have you the choice to buy everything you want without being 
forced to buy the particular brand the shop specializes in and at the best prices. 
Come and Compare all the brands to chose what really is the best. 

- 

• top quality equipment at  competitive prices o free delivery and connections in Sydney 
metropolitan area •  Full installation for complete systems — ask for our quotation • under 

guarantee service and full workshop facilities • credit sale and terms arranged e We are audio 
experts, so trust us • We have expanded to give better service, to give you a better purchase • 



THE 1.1101380N 
INTEGRATED 
CIRCUIT 
How to use the most versatile audio IC yet made. J. Brian Dance 
explains. 

MANY  audio  power-amplifier 
integrated circuits are now available 
and  each  has  its own  particular 
characteristics. Of these, the type most 
suitable for use by a beginner is the 
LM380N (unless a high power level is 
required).  Very  few  additional 
components are required and internal 
protective circuits are included which 
will usually prevent damage if the IC is 
mis-used. 

Internal Protection 
The  LM380N  contains a circuit 
which protects it from damage if the 
output leads are accidentally shorted 
together. In unprotected devices, this 
would result in a very high output 
current  and  permanent  internal 
damage, but protection circuitry in the 
LM380N  limits output current to 
about 1.3 A. This is a most valuable 
feature, since one can easily short the 
output when experimenting with the 
device. 
Other internal circuits prevent the 
device  from  being  damaged  by 
excessive thermal dissipation. As the 
silicon  chip  containing the circuit 
heats up to about 1500C, the output 
current is automatically shut off and 
internal dissipation reduced. As soon 

LM 380 FEATURES 

* Ultra-simple circuits 
" 5.0W output 
* Short circuit protection 
* Thermal overload protection 
* Low quiescent power drain 
* High input impedance 
* Low distortion 
* 40 dB hum rejection 
* Self-centreing bias 
* Ideal for the beginner or the 
professional. 
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as  the  device  cools,  it operates 
normally  again.  This  protection 
enables one to employ a smaller heat 
sink than would otherwise be needed. 
(in most applications no heat sink at 
all need be used). 
About the only ways in which one is 
likely to damage an LM380N (other 
than using a hacksaw!) are by applying 
a supply  voltage  exceeding  the 
maximum permissible value of 22 V or 
by  applying a supply voltage of 
reversed polarity. Further advice about 
these points will be given later in this 
article. 

Encapsulation and connections 
Connections of the LM380N are 
shown  in  Fig.  1. The device  is 
encapsulated in a standard 14 pin 
dual-in-line plastic package. One can 
solder directly to the pins of the 

device, but if used experimentally, it is 
much more convenient to use a 14 pin 
socket. 

Basic Circuit 
The  basic circuit for  using the 
LM380N  is shown  in Fig.2.  Its 
simplicity is most striking. 
The input signal can be fed to the 
non-inverting input at pin 2. If the 
mean potential of the input signal is 
equal to the ground potential, no 
capacitor in series with the input is 

BY-PASS CAPACITOR 

NON-INVERTING INPUT 

NEGATIVE SUPPLY 

INVERTING INPUT 

NEGATIVE SUPPLY 

required. Otherwise a 0.1 biF capacitor 
should be placed between the source 
of the input signal and pin 2. 
The potential at pin 8 has an average 
value of about half of that of the 
positive supply line. A series capacitor, 

Cl, must therefore be employed to 
prevent a steady current from flowing 
from pin 8 through the loudspeaker 
coil. Capacitor Cl must be adequate to 
pass the lowest bass frequencies one 
requires to the  loudspeaker.  If a 
smaller value than that shown is used, 
the bass response will suffer if a 
reasonably good quality loudspeaker 
is connected. On the other hand, 
however, a somewhat smaller capacitor 
may be used for Cl if a small, cheap 
loudspeaker is used, since the latter 
will not be able to reproduce low bass 
frequencies in any case. 

It is advisable to include capacitor C3 
if the leads between the LM380N and 
the power supply capacitor are more 
than 50 or 60 mm in length. This 
capacitor should be soldered directly 
between pin 14 and the grounded pins 
for optimum stability. 
The components R1 and C2 may be 
included to prevent a low amplitude 
oscillation (5 MHz — 10 MHz) which 
can occur during the negative swing 
into a high current load. However, R1 
and  C2 are unnecessary in many 
appl ications. 
The  comments  about  the 
components shown dotted in Fig.2 
apply to all circuits discussed in this 
article. 

Power Supply 
The  LM380N  will  be destroyed 
almost instantaneously if the power 
supply is accidentally connected with 
a  reversed  polarity.  Readers 
experimenting  with  the  circuits 
discussed in this article may therefore 
wish to connect a small diode (such as 
the IN4001) in the positive line. This 
diode (D1) allows current to flow to 
the LM380N only in the desired direc-
tion. It is essential that it is connected 
It is essential that it is connected the 

TOP VIEW 

POSITIVE SUPPLY 

NO CONNECTION 

/ NEGATIVE SUPPLY 

NO CONNECTION 

OUTPUT 

SL60745 (LM380N) 

Fig. 1. LM380N connections. 
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correct  way  around.  It may  be 
removed when experiments have been 
completed - if there is rió longer any 
possibility of the power supply leads 
being incorrectly connected. 
It is wise to use a power supply 
voltage not exceeding 18 V for the 
LM380N variations, etc. below the 
absolute maximum permissible value 
of 22 V. 

Output Power 
All LM380N devices can feed up to 
at least 2.5 W of audio power into an 8 
ohm loudspeaker when operated from 
an 18 V supply at a total harmonic 
distortion of about 3%. At 2 W 
output, the total harmonic distortion 
is about 0.2% when using an 18 V 
supply. This value of 0.2% is typical of 
most operating conditions. 
The  device  will  function 
satisfactorily at lower supply voltages, 
but the maximum output power is 
considerably  reduced.  Reasonable 
volume can be obtained when an 8 V 
power supply is employed with a 4 
ohm loudspeaker in a portable radio 
receiver. 
The graphs shown in Fig.3 provide 
more detailed information about the 
variation of the maximum output 
power with the supply voltage, V,. 

INPUT 

o  2 

The 3% distortion line corresponds 
approximately  to  the  onset  of 
waveform clipping. 
It can be seen that more power can 
be  obtained  with  an  8  ohm 
loudspeaker than with either a 16 ohm 
or 4 ohm component. However, at low 
supply voltages, a 4 ohm loudspeaker 
may give the best results. 

Heat Sinks 
Most readers will find it unnecessary 
to use a heat sink with the LM380N 
unless they use a loudspeaker of less 
than 8 ohms impedance or require 
maximum power output. If a heat sink 
is not used in applications where one is 
really needed, the worst that can 
happen is that the internal protective 
circuitry will temporarily shut down 
the device. 
The  LM380N  device  can  itself 
dissipate up to 1.25 W when operated 
without any heat sink provided the 
ambient temperature does not exceed 
250C. At higher temperatures, this 
value should be de-rated, as shown in 
Fig.4. Note that this is the power 
dissipated in the device itself, not the 
output  power  delivered  to  the 
loudspeaker. 
As shown in Fig.3(a), if a 16 ohm 
loudspeaker  is used,  the  power 
dissipated in the LM380N will not 
exceed about 1.25 W unless the power 
supply voltage exceeds about 20 V. 
Thus no heat sink is needed with a 
loudspeaker of this impedance. 
Similarly, the 1.25 W level will not 
be  exceeded  with  an  8 ohm 
loudspeaker unless the power supply 
voltage exceeds 14 V or so. In practice 
one can use a power supply of 16 V or 
so with an 8 ohm loudspeaker without 
any heat sink, since the maximum 

±  C3 
I  0.14F 

14 

LM380N  8 

7,3 
R1 
2.7e 

C2 

Cl 1 
500µF 
16V 

 il -

[] 

V+ 

EK2 
LOUDSPEAKER 

Fig.2. LM380N basic amplifier circuit. 
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dissipation will occur only for a very 
short time (unless one likes listening to 
sine waves!). A heat sink is desirable 
with power supply voltages of 18 V or 
more with such a loudspeaker. 
For 4 ohm loudspeakers heat-sinking 
is necessary. The level of 1.25 W can 
be reached even with a 10 V supply. A 
heat sink should therefore be used if 
the supply voltage exceeds about 11 
V. 
If a heat sink is to be used, the centre 
pins 3,4,5 and 10,11 and 12 on each 
side of the device should be soldered 
to a few square inches of copper foil. 
This copper foil can be fixed to the 
circuit board. 
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THE LM380N INTEGRATED CIRCUIT 
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Fig.4. Maximum device dissipation at various 
ambient temperatures, with and without heat 
sinking. 

As shown in Fig. 4, if the centre pins 
are connected to 200-300 sq mm of 
copper foil, the internal dissipation 
can be as high as 2.5 W at ambient 
temperatures of up to 250C. With a 
very large area of copper foil (an 
'infinite'  heat  sink),  the  device 
dissipation can be up to 5 W. 

INPUT 
o  

1 C2 T 22pF 
2 

Input Circuit 
The input signal is normally fed to 
the non-inverting input at pin 2 of the 
device. In this case the inverting input 
can be left unconnected. 
Alternatively, the input signal can be 
fed to the inverting input at pin 6. In 
this case a capacitor or resistor should 
be  connected  between  the 
non-inverting input and the negative 
(earth)  line  to  prevent  possible 
instability. Such instability can arise 
through  stray  coupling  from  the 
output to the non-inverting input. If 
the input signal is obtained from a 
high  impedance  source,  a small 
capacitor (a few hundred pF) between 
pin 2 and ground is preferable. A 
resistor approximately equal to the 
signal source impedance should be 
connected between pin 2 and ground 
for  signal  sources  of  moderate 
impedance,  whilst  pin  2 may be 
connected directly to ground when the 
signal source feeding pin 6 has a low 
impedance. The input impedance is 
150 k. 

14 

LM380N 
7.3 

C4 
0.1µF 

Cl 
500µF 
16V 
— 

C3 

R3 
1M 
1% 

8.(.2 
L /S 

Fig. 5. Increased gain can be obtained by 
using this circuit. 

Fig. 6. Simple record player amplifier. 

R1 
75 k 

INPUT 

32 

VOLUME TONE 

Hum 
The effect of hum and noise on the 
power supply line can be reduced by 
connecting a capacitor from pin 1 to 
ground. For example, a capacitor of 
about 5 µF will provide about 40 dB 
hum  rejection,  whilst  a smaller 
capacitor will provide a smaller (but 
very useful) amount of hum rejection. 
No connection is normally made to 
pin 1 when a battery power supply is 
used. 

Gain 
The voltage gain of the LM380N is 
fixed at 50 (or 34 dB) by the values of 
the feedback resistors in the device. 
Thus an input of 80 mV rms will 
produce an output of 2 1/11 in an 8 ohm 
load. 

The incorporation of the feedback 
resistors  in the  integrated  circuit 
reduces  the  number  of  external 
components required, but limits the 
versatility of the device, since the gain 
cannot easily be altered. One way of 
obtaining a higher gain from the 
LM380N involves the use of the type 
of circuit shown in Fig.5. This has a 
voltage gain of 200 (46 dB) with the 
values shown. 
In this circuit, positive feedback is 

taken from the output through R3 to 
the non-inverting input at pin 2. The 
capacitor  C2  produces  a high 
frequency roll-off. The maximum gain 
obtainable using this type of circuit is 
about  300, since any attempt to 
obtain a higher gain will result in 
oscillation. 

Record Player Amplifiers 
A simple record player amplifier is 
shown in Fig.6. This is essentially 

ov  similar to the basic circuit of Fig.2, 
but a volume control has been added 
in the input circuit together with a 
'tone control' which reduces the high 
frequency response. 
The  circuit  of  Fig.7  shows  a 

  vF  'common  mode' volume and tone 
control circuit. The advantage of this 
type of circuit is that the input 
impedance is much higher than that of 
the circuit of Fig.6. The whole of the 
input signal is fed to the non-inverting 
input at pin 2 and as the value of RV2 1 is reduced, more of the input signal  

!2 

C3 
value of RV1 the greater the amoun t 

In the circuit of Fig.7, the tone  

2.7  control consisting of RV1 and Cl be omitted, if desired. The small can er the 

appears at the inverting input at pin 6 
to partially cancel the signal at pin 2. 

R2   

of the high frequency signal which 
T O 14F 

passes through Cl to the inverting  
  ov  input to reduce the high frequency 

response.  The effect of this tone 
control is shown in Fig.8. 
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INPUT 

RV1  Cl 
2.5M  .003pF 

+18V 

C2 
500pF 

C3 
014F 

Li S 

Fig. 7. High input impedance circuit with "common mode" volume and tone controL 

The circuit shown in Fig.9 has the 
standard  R IAA  record  player 
equalization  characteristic.  This  is 
produced by the feedback loop. 

High Input Impedance Circuit 
An  amplifier with a high input 
impedance can  be constructed by 
placing a field effect transistor (FET) 
in the input circuit of the LM380N. 
For example, the circuit of Fig.10 has 
an  input  impedance of about 22 
megohm at audio frequencies, falling 
to about 3.9 megohm at 20 kHz. The 
gain is typically 50. 

Bridge Amplifier 
Two LM380N amplifiers may be 
connected in a bridge circuit of the 
type shown in Fig.11 when more 
power is required. In this circuit one 
can obtain twice the voltage swing 
across  the  load  which  a single 
LM380N would provide, since the 
output voltage of the one amplifier 
increases  as  that  of  the  other 
decreases. One might therefore expect 
to obtain an increase in output power 
of about four times that of a single 
LM380N  driven  from  the  same 
supply.  In practice,  however,  the 
power dissipation in the devices may 
limit the output power obtainable. 
The curves of Fig.12 for an 8 ohm 
load show the dissipation in each 
LM380N at various levels of output 
power and supply voltage. More power 
can be obtained with a 16 ohm load 
with the bridge circuit, a little over 6 
W being obtainable with an 18 V 
supply at a dissipation of 2.1 W in 
each LM380N. 

Economical Dual Supply 
A very different type of application 
is shown in Fig.13. A dual voltage 
supply  balanced  with  respect  to 
ground  is obtained from a single 
supply using this circuit. If the input 
voltage is 20 V, the outputs will be 
± 10 V and a change in one of the 
output current of 100 mA will cause 
only a 2% change in that output 
voltage. 
Potentiometer RV1 enables the two 
outputs to be accurately balanced with 
respect to ground. It is shown dotted, 
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Fig. 8. The effect of the tone control 
circuit shown in Fig. 7. 

8S2 
LIS 

Fig. 9. The RIAA record player characteristic can be obtained with this 
circuit. 
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has an input 
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Fig. 11. Bridge amplifier. 
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THE LIV1380N INTEGRATED CIRCUIT 
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Fig. 12. Output power and dissipation of 
circuit shown in Fig. 11 

since it can be omitted if accurately 
balanced supplies are not required. 
If a short  circuit  occurs,  the 
LM380N  output  current  auto-
matically  I imits  at  about 1.3 A 
until thermal shut down occurs when 
the chip becomes hot or until the 
short  circuit  is  removed.  This 
obviously applies only when the short 
circuit is from either output to earth. 
One advantage of this circuit is that 

VOLTS IN 
1 

14 
LM380N  8 

7.3 

C1 

little current is taken from the input 
when the output current is small. 

Simple Intercom 
A simple intercom system using only 
one LM380N is shown in Fig.14. The 
transducers are used as a microphone 
or as a small loudspeaker, depending on 
which station is the 'listener' and 
which is the 'talker'. 
The  transformer  ratio  of  25:1 
multiplied by the voltage gain of the 
LM380N produces a loop gain of 
1250.  A  common  mode  volume 
control is employed. A series resistor 

 III 

Fig. 13. Balanced output 
power supply 

at the remote station can reduce the 
volume there. 
The switch Sla is normally ganged to 
that of Si b and is 'biased' so that it 
automatically _ springs back to the 
'listen' position at the master station. 
Any speech signals at the remote 
transducer are then  heard at the 
master  unit.  The operator at the 
master unit holds the switch Si in the 
'talk' position if he wishes to speak 

with the person at the remote unit. 
A  constructional  projects  based 
around the LM380 IC is published 
elsewhere in this issue.  • 
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Fig. 14. Simple intercom circuit. 
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AC125  40c D13T1  80c 
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AC127  50c 0C29  . $1.30 
AC127/128Pr. $1.00 0C44/45/74/81 40c 
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AD161/162Pr. $2.00 OCP71   $1.00 
BC 107/9  20c 2N706  40c 
BC177/9  25c 2N2926 G  .40c 
BD139/140Pr.$1.50 2N3053  60c 
BF115  40c 2N3054  70c 
BF177  80c 2N3055  80c 
BRY39   $1.00 2N3638  30c 
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THESE ARE THE FOUR 
ESS AMT SPEAKER MODELS 
AVAILABLE IN AUSTRALIA 

The classic amt-1 at $698 a pair. 
The powerful amt-3 'Rock Monitor' 
multiple bass array at $997 a pair. 

The new amt-1 'Tower' 
transmission line system at $898 a pair. 
The new amt-5 'Reference Bookshelf' 

system at $396 a pair. 
(recommended prices at Nov. '74) 

All these ESS loud-
speaker systems incor-
porate a Heil air motion 
transformer —the 
revolutionary unit which 
applies the principle of 
"squeezing" air to create sound, and which brought to 
high-fidelity reproduction a transparency and dynamic 
transient impact beyond the capabilities of conventional 
mass-limited "pushing" drivers. 

In the amt-5 —the least expensive and the physically 
smallest of the ESS systems —an exciting, newly-developed 
version of Dr. Heil's original unit is used  ESS Heil 
"power-ring" amt tweeter. This unit operates with the 
same unique high-velocity "squeezing" principle of the 
larger Heil air motion transformer, to achieve dramatic 
equivalent benefits. It is teamed with a powerful 12" air 
suspension woofer for deep, high-impact bass and a 
defined, uncoloured midrange. 

The new-to-Australia amt-1 "Tower" is a 6 foot 
quarter wave length transmission line system. It is a high 
performance, luxury version of the amt-1 —the speaker 
that introduced the Heil air motion transformer to the 
audio industry. Deep, full-bodied bass descending to 30Hz 
pedal tones is superbly matched to the open, detailed 
midrange and clear, pure highs that only the Heil amt can 
achieve. 

36 ELE 

As different to each other, 
in appearance and price, 
as the four ESS systems are, 
they all share a commanding 
advantage over conventional 
speakers . . . the revolu-

tionary sonic benefits inherent in the unique design 
principles of the Heil air motion transformers. 
The benefits of clean, uncoloured frequency response. 
Superb stereo imaging and dispersion. Flawless and 
sensitive definition. And a square wave rise time of 15 
microseconds for impeccable attack —incredible crispness 
and "bite". 

Far more space than an advertisement allows is 
needed to describe the technical differences and the 
resulting audible benefits of the ESS Heil air motion 
transformer systems. We will be happy to send you full 
details if you will take a moment to complete and return 
the adjacent coupon. 

Made in U.S.A. 
ESS, Inc., C/- Megasound Pty. Ltd., 220 West Street, Crows Nest, 
Sydney. 2065. Phone: 922-3423. 
Heil Air Motion Transformer is the registered trademark for ESS 
loudspeaker systems incorporating design principles invented by 
Dr. Oskar Heil and licensed exclusively to ESS Inc. 
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FILL IN AND POST T HI S PAGE 
For technical details, review reprints, 
and sales literature on the revolutionary 

Heil Air Motion Transformer ESS speaker systems, 
fill in and post this page to .. . 

ESS, Inc., C/- Megasound Pty. Ltd., 220 West Street, Crows Nest. Sydney. 2065. Phone: 922-3423. 
(Full mailing to completed coupons only) 

NAME   

ADDRESS   

 POST CODE   

I would like full technical information on all the ESS loudspeaker systems. D. 
The model most likely to fit my price budget would be: 

E the amt-1 
at $698 pr. 

E the amt-3 
at $997 pr. 

E the amt-Tower 
at $898 pr. 

I already own a high-fidelity sound system. YES D NO D 

E the amt-5 
at $396 pr. 

My preferred hi-fi dealer is (name)   

(This is for our information only & your name will not be passed on to any dealer you might specify.) 

My present speakers are   

My present power amplifier is  Model No.   

I intend to retain D upgrade mY existing amplifier. 

My present cartridge is   

My listening room dimensions are approximately   

I judge my listening room to be EJ  bright El average n dead. 

ADDITIONAL COMMENTS/QUERIES   

Heil AMT loudspeakers 
Sound as clear as light 
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SIMPLE STEREO 
AMPLIFIER 
Ideal beginner's amplifier suits simple record players. 

RV1A 
TONE 
2SM 

RV2A 
VOLUME 
2.5 MLOG 

II  
Cl 

0.0033 P F 
RIGHT 
CHANNEL V   
INPUT 
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INPUT 
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15M 

A 0  

240V 
INPUT 

N 0  
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3 
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• 0 0 2 
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C2 
0.0033pF 
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 C3 
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25V 
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+  25V 

I R1 
2.712 
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0.1pF 

Cl 
470p F 
16V 
+ I 

C6 
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+ n   
111 
CB 
4705F 
16V 

18V 

240V. 116 V 
PF285 
062851 
AErR 6974 

9 
O  

TO TRANSFORMER 
SECONDARY 

10005F 
25V 

OV 

D1-04 
EM401 

10  RIGHT CHANNEL 
O OUTPUT 

11 
0 COMMON. 

-/ 

8SPEAKER 

822 
SPEAKER 

o  LEFT CHANNEL 
12 OUTPUT 

*4,5,10,11,12 COMMON 

Fig 1. Circuit diagram of the simple 
stereo amplifier. 

11  COMMON 
(TO SPEAKERS) 

RV1B/RV2B 

"77\  .1 - - INPUT 

12  RV2B/C2 
TO 
SPEAKERS  4  COMMON 

(INPUT) 

RV1A/RV2A 

INPUT 0 -1 —  RV2A/C/ 

Fig. 2. Component 
overlay. 

ell 
PROJECT 
429 

THIS SIMPLE stereo amplifier uses 
two LM380 IC's (or the SL60745's 
of  our  special  offer),  and  a 
minimum of external components, it 
can easily be assembled in only one 
or two evenings. It is designed to 
match the crystal cartridges found 
on most simple record players and 
gives surprisingly good results. 

CONSTRUCTION 
Check the orientation of the ICs 
on the PC board with the aid of the 
component overlay and solder them 

in position first of all. Next cut 
four heatsinks from shim copper or 
tinplate as illustrated in Fig. 3 (a 
rolled out tin can will do to make 
these). 
Tin the tabs of the heatsinks and 
solder one to the centre three pins 
on either side of each IC. 
Next mount the four diodes and 
the  electrolytic  capacitors,  again 
checking orientation, as these devices 
are polarity conscious. Use shielded 
leads for the connections to the 
pickup cartridge and twisted pairs to 
the potentiometers. 
Mounting position is not critical - 
a general rule of thumb is to keep 
input circuitry away from strong ac 
fields such as found close to power 
transformers and motors. Keep all 
leads  reasonably  short  and  away 
from  moving parts likely to foul 
them. Additionally keep the power 
transformer  well  away  from  the 
pickup arm and its signal leads. 
If you mount the volume and tone 
controls as we have, on a wood base 
board, solder an earth wire to the 
cases of the pots. This will stop the 
amplifier buzzing  every time you 
adjust the controls. 
For  a  description  of  circuit 
operation, refer to article on the 
LM380N elsewhere in this issue. 

Fig. 3. Dimensions for the IC 
heatsinks. One is soldered to 
each side of the IC - to pins 
3, 4, 5 and 10, 11, 12 

▪ ▪  20 

-0- 7 -or- 6 -1.1-7--e. 

4 

ALL DIM IN mm. 
1 
20 



Fig. 4. Wiring to the volume and tone 
potentiometers. 

SPECIFICATIONS ETI 429 

Input Sensitivity 
Input Impedance 
Output power 
Distortion 
Bandwidth 
Loudspeaker impedance 

200 mV 
150 k 
2.5 W RMS / channel 
0.2% 
100 kHz (tone control flat) 
8 ohm or 15 ohm 

PARTS LIST ETI 429 

R1,R2  Resistor 
Cl,C2  Capacitor 
C3,C4 

C5,C6 
C7,C8 

C9 

2.7 2 1hvv, 10% 
0.003312F, green cap 
1011F, 25V 

electrolytic 
0.11.1F, green cap 
4701.1F, 16V 

electrolytic 
100011F, 25V 

electrolytic 

D1,2,3,4  Diode  EM 401 

RV1  Potentiometer  2.5 M LIN Dual 
RV2  2.5 M LOG Dual 

T1  Transformer 240V-12.6V, 0.15A 
PF2851, A&R 6474, 
DSE2851 or similar 

SW1  Switch  ()PST 2A 240V 
PCB ETI 429 

Three core mains flex and plug, speakers 
(8-15 ohm), hookup wire, knobs, 3 way 
mains terminal strip. 

°In O 

The completed amplifier fitted below a con-
ventional record player. Transformer (not 
shown) is mounted well clear of signal lead& 

Fig 5. Printed circuit board. Full size 97 x 61mm. 

eb RE ADER OFFER  
MATED N M IC'S MOHR 33-50 
Limited to one thousand IC's only 

Earlier this year we offered a limited quantity of audio IC's at a 
fraction of their normal price. 

All sold out within the first three posts! 

Send your cheque or postal order together with a normal sized 
stamped (10 cents) addressed envelope to the address shown on the 
coupon. If y.ou don't want to cut up your magazine just draw a 
similar version of the coupon and send that instead. 
Please, please allow at least three weeks for delivery — everything 
they say about the Post Office is true! 

This month we have another equally attractive offer. 
—We have obtained a limited quantity of the SL60745 1 vers ion  of the  rTo:  SPECIAL IC OFFER 

LM380N IC. 
l 

I  Electronics Today International 
These devices have been manufacturer-selected to operate on 22  15-17 Boundary St, Rushcutter's Bay, NS W 2011. 
volts (rather than the normal 20) and maxi mum power output (with i 

I adequate heatsink) is a full six watts!  I Na me   
They are completely interchangeable with the standard LM380N i 

I In all circuits and projects — and have identical specifications except  I Address   
that they are higher rated. 

I    
(Normal LM380's are readily available from kitset an d com ponen t   Postcode .  I 

suppliers — in fact we notice that Dick Smith Electronics is offering 
them at a special low price in this issue).  I Please find enclosed my cheque/Postal Order for $3.50/$7 I .00 for  
To give as  many  as possible the chance to purc hase  these  two/four uprated LM380N ICs. 
low-priced IC's we are restricting sales to a maximum of four IC's  I Iper reader. Also to assist our country readers a small quantity will  I Numbers required El  D 
be reserved for late applications. 

aL.—  —   
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A Small 
Segment of the 
Soanar Range 

G1 SERIES 1 AMP GLASS 
PASSIVATED RECTIFIER 

WO SERIES SUB MINIATURE 
SILICON BRIDGE RECTIFIERS 

SB SERIES MINIATURE 
SILICON BRIDGE RECTIFIERS 

SEL SERIES SELENIUM 
BRIDGE RECTIFIERS 

EB SERIES SILICON 
BRIDGE RECTIFIERS 

TV EHT STICK RECTIFIERS 

Silicon &Selenium 
Diodes,Bridges,Rectifiers. 

SOANAR ELECTRONICS PTY. LTD. maintain 
volume  stocks of Silicon  and  Selenium 
Rectifiers in a wide range of sizes for all 
applications  in  the  Electronic/Electrical 
Industry.  Top quality  is assured  as all 
products are subjected to rigorous quality 
control and guaranteed for 2 years. They are 
realistically priced and represent best value 
for money in Australia today. 
Of course, Diodes and Rectifiers form only 
a small segment of the total range of com-
ponents marketed by Soanar. 

Over 2000 items available immediately from 
stock include: — 
CAPACITORS — Electrolytic, Ceramic, Poly-
ester, Polystyrene & Tantalum. 
POTENTIOMETERS — Rotary Slide & Trim. 
RESISTORS — High Stability carbon film. 
SUPPRESSORS — Automotive capacitive and 
resistive types. 
ELECTRONIC PARTS & ACCESSORIES — 
Bezels, Fuseholders, Jack Plugs & Sockets, 
Control Knobs, Neon Indicators, all types of 
Plugs, Terminals, Connectors & Switches. 

Technical literature available on request. 

SOANAR ELECTRONICS PTY. LTD. 
A MEMBER OF THE A & R•SOANAR ELECTRONICS GROUP 

30-32 lemon Rd.,  Sales Offices Phones: 
Box Hill. Vic. 3128  VIC: 89 0238. NSW: 78 0281. 
Australia  SA: 51 6981. OW: 52 5421, 
Telex: 32286  WA: 81 5500. 
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MORRO W 
ELECTRONICS 
The Pop Group Specialists 

• Public Address Systems 

• Guitar Amplifiers 

• Speaker Enclosures 

• Echo Units 

• Accessories Built to your 
Specifications 

• Complete quotes supplied anywhere in Australia 

Contact: 
62 Myall Avenue, ER INDALE. 5066 
Phone (08) 317574 

 e 

rustrak 
PRESENTS YOU WITH 

t  i  

NEW RUSTRAK 
'300' DUAL 
WIDTH 
MINIATURE 
RECORDERS 

doubla the data 
at your finger-
tips...combine 
in one housing 
two  standard 
Series 200 re-
corders on  a 
common time 
base ... using 
a single chart. 
Provide greater 

o 

Model shown: 3162/ 
3144 Gas or Liquid 
Pressure and Tem-
perature Recorder. 

TECNICO ELECTRONICS 

flexibility in 
charting  many 
functions in-
cluding current, 
voltage,  tem-
perature, pres-
sure, events. 
Inkless  rectili-
near recording. 
Choice of writ-
ing  speeds. 
Charts, acces-
sible from the 
front for easy 
notation, oper-
ate tear-off or 
reroll. Accuracy 
2%. 

Premier Street, Marrickville, N.S.W. 2204. Tel. 55 0411 
2 High Street, Northcote, Vic. 3070. Tel. 489 9322 

Adelaide: 267 2246. Perth: 25 5722. 

M08758/1173 
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Sleek, sheer soundpower. Cambridge Audio 
Integrated Amplifier. No fat, no frills. 

Just 51/2  cms deep — but inside a massive 
toroidal mains transformer. Rated 35W it exceeds 

45W effortlessly. All virtually distortion-free. 
In fact less than 0.05% at 1 Khz at all powers 

to full power — and crossover distortion 
almost non-existent. The sound? Incredible low 

frequency response at high levels. Hugely forgiving 
for boisterous speakers. Separate outlet uniquely 

sensitive for tape volume. 

Computer-safe 
Overload is impossible. Fail safe protection 
computes three ways — pre-amp analog on 
gain control; automatic output monitor; 

intricate double — fusings. 

After this, other amps 
look clumsy..., and sound it. 

• 
Carrebedge Aud. P7OX 

International experts hail Cambridge Audio equipment as a triumph 
of intelligent design, and quality without compromise ... "in the 
highest rank". For instance the matching Transmission Line 
Speakers are unique in their use of a long hair lambswool 
damped tapered labyrinth. The result is so rich and 
natural it has to be experienced to be believed. 
This is truly ultimate sound — by specialists, for enthusiasts. 
But the most remarkable thing is the cost: literally about half 
what your ear hears. 

Cambridge Audio 
For people who listen to music ... naturally 
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what's new in 75?... 
...A FULL RANGE OF HIRE TEST EQUIPMENT 

Including: 

e Dual  Trace  Oscilloscopes  • Pulse 
Generators  • Distortion  Analyser 
• Wide  Range  Oscillators  • Digital 
Multi meters  • High  Voltage  D.C. 
Supply  •  Voltage  Standard 
• Ti me- Mark  Generator  • R.F. 

Milli-voltmeter  • RMS  Differential 
Volt meter  • Digital  Counter  Ti mer 
• Function  Generators  • RF Signal 
Generators  • Impedance (RCL) Bridge 
• Transistor  Analyser  • Nanovolt 
Source  • Microvolt  Meter  • XV 
Plotter  • Progra m mable Power Supply 
•  UHF  Millivolt meter  • Closed 

Circuit  T.V.  • Video  Tape  Recorder 
•  Decade Resistance Boxes. 

at very reasonable 
weekly rates 
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If you'll pardon us while we're "setting up shop", we'll be happy 
to explain and advise freely the many services we will be offering 
early  in the New Year. A short-form  listing of instruments and 
equipment available for sale and hire will be printed soon and a 
comprehensive  catalogue  will  be  ready  about  mid  '75.  So  if 
you're  interested  in  buying, selling,  hiring  or leasing electronic 
and electrical test equip ment, or even if you just want your "old 
gear" serviced or checked, we'd like to hear from you. We invite 
you to fill in and post to us the attached coupon together with a 
S.A.E. (it saves us a lot of time), we'll be pleased to send you 
further information and place you on our mailing list. 

WE WANT TO BUY 
. .. your used lbut not 

abused) test equipment for 
resale. Antiques not required 
—please send full details. 

TELEPHONE 797-6144 

TEST EQUIPMENT SERVICES 
a division of Pre-Pak Electronics 

688 PARRAMATTA RD, CROYDON 2132 

To:  TEST EQUIPMENT SERVICES 
P.O. BOX 43, CROYDON, NSW. 2132.  1 

Please send further information (SAE enclosed) 

IName:    

I Address . 

  Postcode'   

Company  Position   

ePREPAK electronics & agencies 

ALWAYS AT YOUR SERVICE 
O L D:  N O R T H 
QUEENSLAND: 
Philtronics, Cnr. Grendon & 
Palmer Sts., North Mackay, 
4740. Telephone: 78-855. 

NSW: HUNTER VALLEY: 
Hunter  Valley  Electronics 
and  Hi-Fi, 478  High  St., 
Maitland, 2320. Telephone: 
33-6664. 

NSW: WOLLONGONG: 
Hi-Tec  Electronics,  265 
Princes Highway, Corrimal, 
2518. Telephone: 84-9034. 

WEST AUSTRALIA: 

B.P.  Electronics,  192-196 
Stirling Tce., Albany, 6330. 
Telephone: 41-3427. 

BRISBANE: 
Delsound  Pty  Ltd.,  103 
Cavendish Rd., Coorparoo. 
4151. Telephone: 97-2509. 

CANBERRA: 
The Electronics Shop, Shop 
2,  Hackett  Place, Hackett 
2602. Telephone: 47-61,79. 

MELBOURNE: 
Flight Electronics, 1 Derby 
Road, Caufield East, 3145. 
Telephone  211-4788, 
211-4984. 

ADELAIDE: 
A.E. Cooling Radio/TV, 6 
Trimmer  Road,  Elizabeth 
South,  5112.  Telephone 
255-2249. 

SYDNEY: 
Pre-Pak Electronics 
(Head Office) 
718 Parramatta Rd., 
Croydon, NSW. 2132. 
Phone: 797-6144 
OPEN 7 DAYS 
Mon thru Sun 

NEVJCASTLE: 
Pre-Pak Electronics 
(Newcastle) 
Shops 3-6, 
West End Arcade 
810 Hunter St., West, 
Newcastle, NSW. 
Phone: 69-2103 
(1 block from "The Store" 

PLAYMASTER 144 
STEREO CASSETTE 

Recording and 

Playback 

Pre-Amp 

for VORTEX 

Cassette Deck . . . 

"E.A." P/NI 144 

$97 Co mplete Kit 
Build  your  own  Cassette  Tape  Deck 
for  less  than  $90  complete.  High 
quality recordings are now possible at 
a cost  approximately  50%  cheaper 
than  comparative  com mercial  models. 

The Kit is co mplete with Metalwork. P.C. 
Boards.  Cassette  Deck,  Transformer. 
Hardware etc. 

Further  details  and  parts  price  lists 
may  be  obtained  by  mailing  the 
coupon above. 

Complete  Kit,  as  above  — $97.00, 
post and packing $3.00. 
Pre-Amp Kit only (excl metalwork) — 
$59.00, post and packing $2.00. 
Cassette Deck  only  — $20.00, post 
and packing $1.00. 



PRE«m PAB HI-PI PRODUCTS 
....the opeaket kit specialists 
If you want a job done 
properly-do it yourself. 

Incredibly, more than half the money you spend on 
a "big name" Speaker System goes to pay for the 
name, the import duty, the sales tax etc. When you 
come right down to the nitty-gritty, the speakers 
themselves don't cost much at all. We have a simple 
solution to the problem; Do-It-Yourself. Our speaker 
systems are easy to build and cost very little. 
We have done all the hard work for you - a little 
final  assembly  and  finishing,  (no  special  tools 
necessary with PRE-FAB KITS) is all that is required. 
PRE-FAB Cabinet kits are constructed from finest 
grade particle-board, imported and Australian veneers 
and feature exclusively, recessed terminal mountings, 
floor stands etc. to ensure a professional finish. 
Available in either teak, walnut, cedar or maple. 
PRE-FAB Kits offer a range of finest quality speaker 
grille cloths for maximum clarity. 

SPEAKER KITS 
PRE-FAB CABINET KITS 

0.4 Cu. ft. Bookshelf Enclosure (suits 6" speaker) only $11.00 each., freight $2.00. Size 15" x 9" x 8". 
1 cu.ft. Enclosure (suits 6" or 8" speaker systems) only $18.00 each., freight $3.00. Size 21" x 13" x 
81/2". 
1.6 Cu. ft. Enclosure (suits 8", 10", or 12" Speaker systems) only $25.00 each., freight $4.00. Size 24" 
x 15'/2" x 11". 
2.8 Cu. ft. Enclosure (suits 10" or 12" Speaker system) only $30.00 each., freight $5.00. Size 30" x 
18" x 12". 
MAGNAVOX 8-30 SYSTEM 1 Cu. ft. only $18.00 each., freight $3.00 each. 1.6 Cu. ft. only $25.00 
each., freight $4.00 each. 
OMNIDIRECTIONAL Transmission-Pipe Style Enclosure. Suits any 8" woofer and wide-dispersion 
tweeter - complete with metal grille top and all accessories. $30.00 each., freight $4.00. 

SPEAKER SYSTEM KITS -- a selection from our recommended range. 

• SYSTEM 101 - 12W - Bookshelf enclosure - 4 cu. 
ft. as above  supplied with Magnavox 6WR & 3" 
tweeter and all accessories PRICE $25.00 ea. Freight 
$3.00 each. 

• SYSTEM 202 - 20W - 1 cu. ft. enclosure as above 
supplied with 8" bass driver and 1" dome tweeter 
plus all accessories. PRICE $36.00 ea. Freight $4.00 
each. 

• SYSTEM 303 - 30W 1.6 cu. ft. enclosure as above 
supplied  with  Plessey  Cl2PX  and  Plessey  dome 
tweeter plus all accessories $50 ea. Freight $5.00 
each. 

• SYSTEM  305  - Magnavox  8-30  -  1.6  cu. ft: 
bass-reflex  enclosure  with  a crisp sealed - back 
midrange and a dome tweeter, plus all accessories. 
PRICE $58.00 ea. Freight $5.00 each. 

• SYSTEM 501 - 30W - 2.8 Cu. ft. system supplied 
with 12" integrated surround woofer, a crisp sealed 
back midrange and dome tweeter, plus all accessories 
PRICE $65.00 ea. Freight $6.00 each. 

• SYSTEM  525  -  60W  R.M.S.  -  5  YEAR 
WARRANTY. 2.8 cu. ft. enclosure supplied with 12" 
heavy-duty  driver  -  Aluminium  cast  chassis  2" 
voice-coil, cloth surround (similar to J.B.L. & Altec 
Lansing)  fully  doped  ribbed  cone-hand  made  & 
tested - 5" cloth surround - doped cone midrange 

(sealed  enclosure)  -  1"  synthetic  dome  high 
-frequency unit. Response - 24 - 22,000 c.p.s. plus 
3-way  sophisticated  matched  X-over  network  kit. 
Rugged enough for the hungriest of amplifiers yet 
efficient enough for lower power units to reproduce 
an experience approaching the realism of the original 
live performance. PRICE $115.00 ea. Freight $6.00 
each. EXCLUSIVE TO PRE-FAB'. 

• MAGNAVOX 8-30 - 30W - 1 cu. ft. system - 
supplied  with  Model  8-30 Woofer and  2 x 3TC 
Tweeters, or 1 x PHILIPS 1" Dome Tweeter, with 
all accessories etc. PRICE $45.00 each. Freight $4.00 
each. 

• MAGNAVOX 8-30 - 30W - 1.6 cu. ft. system - 
speaker complement as above. PRICE $50.00. each. 
Freight $5.00 each. 

• OMNIDIRECTIONAL  SYSTEMS  -  enclosure  kit 
above,  with  PLESSEY C-80 and  X-30 - PRICE 
$48.00 each. Freight $5.00 ea. MAGNAVOX 8-30 
and  PHILIPS  Dome  Tweeter  -  PRICE  $53.00. 
Freight $5.00 ea. includes all accessories. 

Crossover  Kits  available  for  above  systems  - 
sophisticated  design,  12dB/octave, 8 Ohms:  2 Way 
$6.00 each, 3-Way $9.00 each. 
We will be pleased to forward further information on 
the above systems. 

DIRECT FROM FACTORY 
PREFAB HI-Fl PRODUCTS, -- Phone 747-3034 

(new factory) 9 Elizabeth St., Burwood 

Address all mail P O. Box 43, CROYDON N.S.W. 2132 
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I COIN COLLECTOR 

"It's almost impossible not to find something!" 

TREASURE HUNTING is a rapidly 
growing hobby and a number of metal 
detectors  are  now  commercially 
available. 

What makes this hobby so popular is 
that it works! It's not only possible to 
find  buried  objects — it's almost 
impossible not to find something! 

The unit described in this project is 
the simplest circuit that will provide 
reliable operation. 

Buried metal is located by a change 
in an audio tone heard via headphones 
— range depends very much upon the 
type and size of object sought but 
generally  varies from  about  five 
centimetres for small objects to half a 
metre or so for larger ones. 

The  circuit  chosen  is fairly 
conventional but has been refined in 
several  ways  to  provide  simple 

44 

unambiguous operation. The biggest of 
these refinements has been enclosing 
the search coil within a shield. This 
ensures that the detector will respond 
only to the object sought and will 
ignore troublesome external effects 
caused  by  changes  in  capacitive 
coupling (such as wet soil etc.) 
The circuit of the complete device is 
shown in Fig. 1. Transistor 02 is the 
reference oscillator and its associated 
inductor L2 is a 465 or 470 kHz i.f. 
transformer loaded by capacitor C6; 
resultant  oscillator  requency  is 
around 100 kHz. 
Capacitor  Cx  is the  capacitor 
normally  fitted  within  the  i.f. 
transformer.  Manual  control  VC1 
allows a small change in frequency to 
be made so that operation can be 
immediately adjusted, as necessary, at 
any time. 

The i.f. transformer chosen for L2 is 
that normally used for mixer and i.f. 
coupling in transistor radios. Its screen 
must be earthed to the negative rail. 

CONSTRUCTION 
Our unit was constructed within a 
small plastic 'flowerpot' saucer. These 
are readily obtainable from most shops 
and  hardware  stores  stocking 
gardening supplies. 
The unit that we used was 61/." 
(158.75mm) dia and 13/4" (44.45mm) 
deep. Inside diameter of the open top 
is 6" (152.4mm) and a disc of 1/16" 
paxolin is cut to fit. A suitable drawer 
handle is then bolted to the bowl 
which is used inverted. 
Details of the long handle are shown 
in Fig. 2. This is a cine metre length of 
plastic pipe — available from plumbing 
suppliers. The bottom of the handle is 
held in a bracket made from a short 
length of aluminium tubing, part of 
which is squeezed flat and bent over. 
The unit is constructed within a 
plastic 'flower pot' saucer or bowl. 
An extension lead is necessary for 
the headphones. This can be done by 
adding wire to the existing lead but it 
is neater to run it inside the tube. A 
hole should be drilled about 120 mm 
from the bottom of the handle (this is 
to prevent it being fouled by the 
bracket)  and  the extension feeds 
through this. A 2.5 mm jack plug 
should be fitted. 
The 3.5 mm jack socket at the top is 
more difficult to fit as it should be 
about 100 mm from the top. The wire 
should  be soldered to the socket 
outside the tube and a knitting needle 
jammed gently  into the switching 
section. This can then be fed down the 
tube and the thread passed through 
the hole. It is not easy, but it can be 
done! 
Note that the aluminium bracket 
affects the search coil and if the Coin 
Collector is converted to the hand held 
version (or vice versa) realignment is 
necessary. 
The locator is built as a working unit 
on the paxolin disc. The cover or 
casing, with  handle,  is afterwards 
attached with two bolts. The on-off 
switch and headphone jack are on 
short flexible flying leads and they can 
be permanently mounted on the cover. 
To change the battery it is necessary 
to remove the control knob and two 
nuts, but the battery has a long 
working life in this circuit and should 
only have to be renewed occasionally. 
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SHIELD 

Li 

2.7k 

R I 
C2  390k 

2700 pF 

Cl T.047y, 

TC1 
500pF 

BC 107 

C4 
= .047 

pF 

R3 
390k 

- CS 330pF 

BC107 

C6  2 
5000  , 
F  I 

01 -04 

C 7 
470 pF 

DI  02 
0A81 0A131 

•047yF 

JACK 
o 

04 
BC108 

..... C 8  03 T 22pF  BC108 
C 9 

"'" 2200 
pF 

Fig. 1 The complete circuit of the ETI Coin Collector. Ll is the screened search coil and L2 the 
modified j. f. transformer acting as the reference oscillator. 

EllPROJECT 531 
CIRCUIT BOARD 
This is cut as in Fig. 3, and the 
placement of components can then be 
as shown. The polarity of D1, D2 and 
C11 must be as marked. 
First  locate  the  circuit  board 
correctly on the paxolin disc and drill 
holes "A" completely through both. 
Run countersunk bolts up through the 
paxolin, locking them with nuts. Put 
an extra nut on each bolt, so that the 
circuit board will be raised about 25 

BICYCLE 
HANDLEBAR 
GRIP 

3.5mm JACK 
SOCKET 

31t LENGTH OF 
34DIA. PLASTIC 
OVERFLOW PIPE 

3 5mm JACK 
PLUG  5 

EXTENSION WIRE 
/  RUNS INSIDE 

HANDLE 

3/4 " 0/DIA 
TUBE 

11d 

Fig. 2. Details of long handle and bracket 

The main assembly without the case. The wires to the switch and earphone socket 
should be left reasonably long. 
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mm from the paxolin (to clear the 
components in Fig. 3). When wiring is 
completed the board is fixed in this 
position by three further nuts. 
Drill two holes for the /2" bolts "6" 
which secure the cover. Each of these 
bolts has two nuts, plus a further nut 
each to hold the cover when it is on. 
IC1  is located as shown, with a 
clearance hole in the cover to match. 
TC1 is mounted with bolts and spacers 
or extra nuts, with a hole so that its 
adjusting screw can be reached from 
the upper side of the board. A hole 
allows the core of L2 to be adjusted 
from this side also. 
Wiring need not run exactly as shown 

SWITCH 

•  132 o o  o o  o   

o 

0  0  0  0  0  0  0  0  0 

O  0  0  0  0  0  0  0  0 

C. 
O  0  0  0  0  0  0 

O 0 0 0 0 0 

PHONE JACK • 

o 
°BO 

in Fig. 3 provided connections are 
correct. 

SEARCH COIL 
This  consists  of  50  turns, 
centre-tapped of 26 swg enamelled 
wire, with a mean diameter of 133 
mm. An object about 125 mm in 
diameter  is most  suitable  as  a 
temporary  former for winding. A 
tapering object (such as a plant-pot) 
may be used by measuring it and 
marking the winding position. 
Wind 25 turns in a compact pile, and 
secure with adhesive tape. Form a 
short loop for the centre-tap, and wind 
a further  25 turns  in the same 

PARTS LIST 

R1  Resistor  390 k  5% 
R2  2.7 k  " 
R3  ..  390 k 
R4  " 1 M 
R5  .,  3.3 k 
R6  OR  1 M 

9. 

P. 

Cl capacitor  0.0471/F 
C2  2700 pF 
C3  .,  22 pF 
C4  ..  0.04711F 
C5  PP  330 PF 
C6  Ie  5000 PF 
C7  Pe  470 pF 
C8  ,.  22 pF 
C9  ,,  2200 pF 
C10  ,, 0.04711F 
Cll  ,.  5011F 

TC1 
VC1  .e  200-300 pF solid dielectric variable capacitor 

Q1  BC107 
Q2  BC107 
Q3  BC108 
Q4  BC108 
01  0A81 or 0A91 
D2  0A81 or 0A91 

Li  Search coil, 26 s.w.g. — see text. 
L2  I.F. transformer — see text. 

Plain Veroboard, 0.15in matrix about 124.5 m m x 71 m m; Veropins; 
Battery connectors; control knob; on-off slide switch; 3.5 m m :lack 
socket; 152.5 m m disc of 1116in paxolin; Plastic case, flower pot stand: 
Alu minium cooking foil; Drawer handle; Alu minium tubing, 3/4in 
outside diameter; Plastic plu mbing tube, %in diameter; Bicycle hand 
grip; Mediu m Impedance headphones or earpiece. 

V4 W 
le 

PP 

Mylar etc 
5%, Polystyrene or Silver Mica 
Polystyrene or ceramic 
Mylar etc 
Plystyrene 
5%, Polystyrene or Silver Mica 
Polystyrene 
Polystyrene or ceramic 
Polystyrene 
Mylar etc 
10V min. Electrolytic 

FP 
500 pF  Compression Tri mmer 
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Some parts of this project are still 
sold in 'inch' not metric sizes. 
Dimension's are shown here 
accordingly. 

o 

o 

o 
0. 

0e o 

Fig 3. Component layout — 
shown here mounted on 

matrix board (124.5 m m x 
71 m m). Dotted lines show 
wiring on reverse side. 

direction. The coil is then removed 
and bound in several places as shown. 
Solder a lead to the centre-tap 2, and 
place insulated sleeving on ends 1 and 
3. 
Cut a ring of aluminium foil 180 mm 
in diameter and 25 mm wide and place 
the coil on this. Completely cut away 
a narrow piece from the foil, opposite 
the centre tap of the coil. 
The foil is folded over the winding, 
from inside and outside, to enclose it. 
Regular folding of the inner edge 
outwards will be eased by snipping 
about 9 mm into the foil at 12 mm 
intervals from the inside. Leave a foil 
projection near the centre tap, secure a 
thin flexible lead to this with a short 
bolt and  washers and solder this 
connection to the same lead as is used 
for the centre tap. 
Bind the coil with thread or with 
adhesive tape. Tape the flying leads, 
and also the gap in the foil, taking care 
that the ends of the foil do not touch 
each other here. 
The coil is smeared liberally with 
adhesive,  and  is placed  onto the 
paxolin  disc.  After  checking  its 

HOW IT WORKS 



position, place a few small weights on 
it to hold it until the adhesive sets. 
The leads should come near the pins to 
which they will be connectéd. 

BATTERY HOLDER 
This is made of a small piece of 
wood. A channel is cut for the battery. 
Two sawcuts are made across the 
wood on its other side. Elastic bands 
are placed in the cuts round the wood, 
which is cemented in place. When the 
cement is dry the battery can then be 
secured by the bands. 

ALIGNMENT 
Temporarily fit a knob to VC1 and 
set this capacitor about half closed. 
Screw TC1 about half down. With the 
phones plugged in and the detector 
switched on, rotate the core of L2 
until a loud audio tone is heard. 
the core for "zero beat". 
In these conditions, turning the core 
either way will cause a tone, which 
rises in pitch the farther the core is 
turned. A similar effect arises with 
VC1: the control knob has a central or 
zero beat position and turning it either 
way from this will cause an audio tone. 

LOCATOR USE 
Unseen metal is located by a change 
in the audio tone. Initially rotate VC1 
so that a steady audio tone is heard. 
The  approach  of  metal  into  the 
vicinity of the search coil will then 
cause a change in pitch. Most metals 
vary the tone one way, but certain' 
metals will cause the shift in frequency 
to be in the other direction. The way 
in which a particular metal causes a 
change in frequency can be adjusted 
by setting VC1 for the wanted effect. 
Nearby, or large pieces of metal will 
cause a very pronounced shift in 
frequency. For maximum range, a very 
low frequency audio beat is most 
suitable, with VC1 adjusted so that 
this falls in frequency when the coil 
approaches  metal.  The  limit  of 
detection range is reached when it is 
no longer possible to observe any 
change in frequency at all. 

HEADSET 
Best of all will be a light pair of 
phones with muffs. These help exclude 
external noise, and can be carried in a 
pocket. Headphones of similar type 
will usually be of about 500 to 2000 
ohms. 
A single earpiece is only suitable 
when there is little outside noise. The 
usual medium impedance type can be 
used. 
Great fun can be had with the Coin 
Collector but it will take you a little 
while to get used to it and achieve 
optimum performance. 
Resist the temptation of scanning a 
large area of ground quickly, you will 

only  be  wasting  your  time. 
Concentrate on a small area — say 10 
square metres. If the area has been 
frequented by people over the years, 
the chances are pretty good of finding 
something — even if it is of no value. 
We cannot promise you anything of 
course and your chances of striking it 
rich are remote but just bear in mind 
that there are people who make a good 
living using a metal locator — think 
about it! 

The coil should be laid on the aluminium 
foil as shown. Note the gap opposite the 
wire ends. 

When screened the coil should be glued to 
the paxolin disc. 

A general view of the prototype out of the 
case showing the circuit board in position. 
The extending nuts to the cover can also be 
seen. 
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11111  PTY. LTD. 

Telephone 211-5077 
P.O. BOX K39, HAYMARKET 
N.S.VV. AUSTRALIA 2000 
405 Sussex St. Sydney 

ENTRANCE OFF LITTLE HAY ST. 

ALL ETI KITS ON 
DISPLAY IN OUR 

new 
SOUND STUDIO 

AT LAST 
SEE THE SUPERB 

ETI 4600 
MUSIC SYNTHESISER DEMONSTRATED 
COME IN AND HEAR OUR RANGE OF 
HI FI EQUIPMENT AND SYSTEMS. 

TURNTABLES, AMPLIFIERS 
AM/FM TUNER AMPLIFIERS 
SPEAKER SYSTEMS-READY 
BUILT AND KITSETS. 
AUDIO ACCESSORIES 
AND COMPONENTS 

OPENING SPECIAL 
GARRARD 6100C 

TURNTABLE MSA160 16 WATT 
STEREO AMPLIFIER 

2 WAY SPEAKER SYSTEM 
PRICE INCLUDING DUST BUG 
AND STEREO HEADPHONES $180 

KITSETS NOW AVAILABLE 

ETI GRAPHIC EQUALISER 

Comes with all coils prewound and a 
choice of either a timber cabinet or 
attractive  marvi-plate  cover  making 
this kit ideal for professional P.A. or 
domestic stereo use. 

Complete kit price $96 

414 MASTER MIXER 

Complete kit price $218. 

ETI 413 100 Watt Amp 
ETI 420 Amplifier 
ETI 422 Amplifier 
ETI 423 Decoder 

POST & PACKAGE $3.00 

$75 
$129 
$118 
$65 
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$300? $3000? 
At Convoy's Technocentre they know what they're listening about. 
When you specialize in the best quality Hi-Fi equipment you have to. 
Spend $300 ... $3,000 ... or just a little of your time. Call in and 
talk over your particular Hi-Fi needs. The people at Convoy will 
listen. After all, that's their speciality. You'll find the Convoy 
Technocentre in the white building facing the end of Plunkett Street, 
Woolloomooloo. Open all day Saturday and late Thursday. 
Ample parking. Phone 357 2444. 

We recommend 

B avy 

Sonal) 
PHILIPS Bang&Olufsen UBL 

T E A C.  (V) PIONEER  harman/kardon 
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"THERE 
REALLY IS A 
AUTO 

TURNTABLE" 

...HI-FI REVIEW 
Vol. 1 No. 2 

Here the Hi-Fi enthusiast has a truly good automatic turntable — The Elac 760. 
The 760 is an automatic or single-play turntable with "feather touch" operation, 
manual cueing facilities, and the smoothest of cueing lifts. It has a three speed selection 
with fine speed control, record size selector, a precision calibrated, stylus force and bias 
compensation adjustment. 

The 760 like all Elacs incorporates the same rugged, reliable mechanism as proved by the 
Elac 50H Mk II which played a record continuously over 21,000 times with out fault and 

is still going strong. 

The Elac 760 Turntable certainly is a good automatic Turntable. One that is built 
to last and retain as new specifications through years and years of continuous use. 
Hi-Fi Review says: 
"We think the Elac 760 is a good buy, well worth considering as the basis of a 
quality HI-Fi system." 

AUSTRALIAN DISTRIBUTORS: 
Magnecord International Pty Ltd. 
276 Castlereagh Street, Sydney. 61-9881 

Magnecord International Pty Ltd. 
123 Abbotsford Rd, Mayne. 0.1d. 

VICTORIAN AGENT: 
Musicmaker Sales Pty Ltd. 
394 Victoria St, North Richmond, Vic. 42-3582 

S.A. AGENT: 
Neil Muller Pty Ltd. 
8 Arthur St, Unley. S.A. 
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TV MASTHEAD 
AMPLIFIER 
Improve your TV picture (mono or colour) with ETI's cheap and simple project. 

SOLDER 
LUG 

COAX 

'1= 

SOLDER 

SOLDER 
BRAID 

R1  Dl 

150.O 

ZD1 

BZX70 

Fig. 1. Circuit diagram of masthead amplifier. 

OBTAINING a good TV picture in a 
poor reception area has always been 
a problem. And now that colour TV 
is here many people will have to 
re-assess their  antenna requirements. 
Not that colour TV really requires 
a better antenna but, after paying 
up to S1000 for a set, it is very 
disappointing  to  have  a picture 
covered  with  'hundreds  and 
thousands'  and  plagued  by ghost 
images. 

SNOW 
The effect, which appears as 'snow' 
on black and white sets is simply 
due to random electrical noise. The 
signal from the TV station, together 
with  noise,  is collected  by  the 
receiving  antenna.  The  directivity 
and  efficiency  of  this  antenna 
therefore  determines  the 
signal-to-noise ratio available to the 
receiver. 

50 

75 
COAX. 

TO 
AERIAL 

D2 

EM401 

C171004 F 
16V 

(=> 
to 
.1R.F.C.1 

II  75n 
OUTPUT 

ou 
PROJECT 
701 

SPECIFICATIONS: MASTHEAD 
AMPLIFIER ETI 701 

Gain 
Bandwidth: 
Noise Figure: 
Output voltage: 

18 dB 
40 MHz — 860 MHz, ± 1.4 dB 
7 dB. 
80 mV for —60 dB inter-
modulation. Measured by 
D I N45004 method. 

240V AC 
INPUT 

Ti 

100pH 
R.F.C. 2 
- - - - - 

12V AC 
RMS 

TO 
MASTHEAD 

.112 
Cl 

0.001µF 
.J1 

CERAMI T 
DISC. 

• ) 

TO 
RECEIVER 

Fig. lb. The power supply box circuit diagram. Note that outputs 
are taken to co-ax sockets on power supply box. Power is fed to 
mast-head amplifier via the signal co-ax. 

If you are so unfortunate as to 
live in a poor-signal area you will 
need quite an elaborate antenna in 
order  to  achieve  adequate 
performance. But, sometimes, even 
the best antenna you can afford is 
just  not  good  enough.  If  the 
absolute  signal  level  is not high 
enough  to  activate  the  receiver 
automatic  gain  control  (AGC)  --
there will be snow on the picture. 

G HO ST I N G 
Ghosting may be caused by two 
factors,  firstly  by  multipath 
reception due to reflection of signals 
by  buildings  and  hills  etc ' and 
secondly by signal pickup on the 
down lead. The first of these factors 
can only be eliminated by choosing 
and  carefully  locatng,  a suitable 
antenna. The second can be cured 
bv  using a feeder which  is less 
prone to signal pickup. 

ELECTRONICS TODAY 

The most commonly used feeder is 
300 ohm twin ribbon. Whilst this 
cable does not unduly attenuate the 
signal,  it is unshielded, and thus 
picks up signals and noise along its 
length. These signal voltages have a 
different phase relationship to those 
from the antenna and cause signal 
cancellation and ghosting. 

The alternative to  ribbon is 75 
ohm coaxial cable. This eliminates 
the ghosting problem due to pickup 
but  requires  the  use  of  baluns 
(matching transformers) and has a 
loss of between 4 and 6 dB per 30 
metres (average). Thus the absolute 
amplitude  of  signal  from  the 
antenna will be degraded even with 
moderate feeder length. 
However most colour TV sets are 
fitted with 75 ohm coaxial input 
sockets and it would be sensible to 
use coax — ghosts in colour can be 
quite objectionable. 

INTERNATIONAL —DECEMBER 1974 



Fig.2 Component overlay. Note piece of board soldered 
to right hand end of main board 

U CLAMP 

CONNECT TO 
752 TERMINALS 

SINGLE LOOP (WATER TRAP) 
IN COAX. 

MAST HEAD AMP. 

DOWN LEAD 

POWER SUPPLY 

75S2 AERIAL 
SOCKET 

Fig. 4. How the amplifier is fitted to an existing system. Note 
that where the antenna was previously used with 300 ohm 
ribbon a balun must be used to match the antenna to the 
75 ohm coaxial cable. 

In low signal areas the consequent 
I oss  of  signal  level  may  be 
unacceptable. In such situations the 
use of a mast-head amplifier will 
compensate for cable loss and boost 
the signal  to a suitable level for 
correct AGC action. 
A  mast-head  amplifier  is also 
essential where several sets must be 
fed from a common antenna. For 
such applications a splitter matching 
pad network must be used which 
results in 3-6 dB loss for each added 
set. 
Note  that  adding  an  amplifier 
(which  must  be  located  at  the 
masthead  — not  at  the receiver 
terminals)  will  only maintain  the 
signal-to-noise ratio already present 
at the antenna terminals. It cannot. 
improve the quality of weak signals. 

Constructing  wide-band  VHF 
amplifiers  is  quite  tricky  and 
generally  not  something  to  be 

• Fig. 3a. Side view of manner in which coax and end 
plate are fitted to main board- 3b. The completed 
assembly prior to assembly into the box. 

Internal view of the power supply box. 

tackled  by  the home constructor 
without  experience  in  this  field, 
however  the  availability  (from 
Philips Elcoma), of a new thin-film, 
hybrid,  integrated  VHF-UHF 
wide-band amplifier has made this 
project both feasible and economic. 
The  sample  we  obtained  from 
Elcoma bore the type number of 
0M190.  These  have  since  been 
re-numbered  0M321.  They  are 
identical  electrically,  but 
encapsulated differently. So initially 
both  types  may  be offered and 
either  may  be  used.  Stocks  are 
presently  limit ed,  although  Dick 
Smith  Electronics  has  an  initial 
supply. (Elcoma advise that the IC's 
should be readily available by early 
January). 

The gain of the 0M321 is about 
18 dB, it has a flat response from 
40 MHz to about 1 GHz, and its 
noise figure is the same as most 
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modern solid state tuners — around 
7  dB.  Conventional  wide-band 
amplifiers  are  prone  to  overload 
however this one is quite tolerant. 
Should  you  encounter  overload 
problems,  first  try  a  simple 
attenuator  ahead  of  the  input. 
Otherwise a channel trap tuned to 
your  local  low  channel  should 
eliminate  the  interference.  (These 
devices  are  commercially available 
from most antenna suppliers). 

CONSTRUCTION 
Mount  the  components  on  the 
printed circuit board in accordance 
with  the component  overlay. Pay 
particular  attention  to  the 
orientation of capacitors and diodes. 
Prace the PC board into the diecast 
box, copper side up, and solder the 
end  piece to the board. Take a 
length of co-ax (about a metre), and 
strip back the vinyl cover 20 mm 
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TV MASTHEAD AMPLIFIER 

HON] IT WORKS - ETI 701 
Power  for  the  amplifier  is 
provided  from  a  step-down 
transformer  mounted in a small 
box which can be located in the 
vicinity of the set. The secondary 
supply from the transformer is fed 
to the masthead unit, via the coax, 
where it is rectified, and voltage 
doubled by diodes DI and D2 and 
capacitors  C 1 and  C2.  The 
resultant supply is then stabilized 
at 24  volts dc by ZD1.  Lower 
supply voltages could be used but 
at the expense of overload margin. 
The radio  frequency chokes in 
either  unit  are  incorporated  to 
separate  the  signal  and  supply 
voltages. Power is transmitted up 
the feeder as ac, rather than de, to 
prevent  corrosion  due  to 
electrolytic  action. The  signal is 
coupled out to the receiver, from 
the transformer box, by capacitor 
Cl. 

Fig. 5a. TCN9 test pattern received in a good 
signal area. 

Fig. 5c. As in Fig. 5b but with the masthead 
amplifier fitted. 

from each end. Comb out the braid 
and cut away the exposed polythene 
core. Solder one end to the board 
as shown in the diagram and attach 
two solder lugs to the other. Check 
all terminations for dry joints. The 
final  stage  is to  encapsulate the 
masthead  amplifier  in  an  epoxy 
resin, but first check that everything 
is working! Seal the free end of the 
co-ax with epoxy to ensure that no 
water  can  penetrate.  It is also 
important  to  ensure  that  water 
cannot penetrate the main co-ax via 
the Belling Lee plug. The die cast 

Fig. 6. Printed circuit board for the masthead amplifier. Note that the small 
piece at the right hand end is cut off and soldered to the main board as 
shown in Fig. 3. 

c-) 

Fig. 5b. The same test pattern on a 
receiver with 16 dB less signal. 

Fig. 5d. When using a wide band amplifier, 
too much signal on one channel may well 
interfere with other weaker ones. Here 
channel ABN2 is interfering with channel 
Ten. A simple attenuator ahead of the 
amplifier may be adequate. (If other 
channels are not too weak) alternately 
use a trap on the strong channel to 
selectively reduce its level. 

box can then be simply attached to 
the mast with a U clamp. 
As most new antennas and sets 
have  provision  for  75  ohm 
terminations we have not included 
baluns  in  the  design.  If  your 
antenna and set has only 300 ohm 
term inations,  you  will  need  to 
interpose  a balun  at  both  the 
antenna and set connections. These 
are available from the usual suppliers 
of antennas. 

PARTS LIST — ETI 701 

R1 Resistor 150  W 5% 
Cl Capacitor  0.001 I/F 630V disc cera mic 
C2  "  100 JJF 63V electrolytic 
C3  "  100  16V electrolytic 
ICI Integrated Circuit 0 M321 or 0 M190 (Elcoma) 
ZOI Zener Diode EM401 or equivalent. 

RFC1,2 RF choke. 2112 turns on Elco ma 4312-020-
36640 6 hole ferrite bead. 

Ti Transfor mer 240V/12V OSE 2581 or similar 
J1,2,3 Socket L604/S Belling Lee or similar 
P1,2,3 Plug L734/P Belling Lee or similar 
PC board ETI 701, Die cast box Eddystone 7968/P 
or similar, Zippy box UB1 (Dick Smith) or similar 
3 core flex and plug, cable cla mp, 3 way ter minal 
block, solder lugs, 75 oh m coax 
Baluns 300 oh m to 75 oh m — Elcoma 3102-108-
33091 or similar. 



C&K Switch 
Selector 

The switch is to C & K 
because switches from 
C & K Components, Inc. 
(USA) are superior in 
every design aspect 
through engineering 
know-how and 
experience. Quality, 
craftsmanship and care 
make each of these 
switches a precision 
component. 
The types illustrated 
are simply a basic cross 
section of the range 
available. The range 
embraces the widest 
possible variety of 
switch combinations to 
meet every requirement 
. . . Toggles, Rockers, 
Illuminated Rockers, 
Paddle Handle, 
Pushbutton. 

Miniature, 
subminiature and 
microminiature sizes in 
many circuit/position 
configurations are 
available in one, two, 
three and four pole 
models. All switches 
feature rugged. 
construction and simple 
mounting . . . long-term, 
trouble free operation is 
ensured. 

Toggle switch 
contacts are rated 2 
amps @ 240 VAC and 
5 amps @ 28 VDC 
resistive load.  - 
A catalogue 
containing full 
specifications, options, 
mounting information, 
panel layouts, etc., is 
available on request. 

PLESSEY 
Plessey Australia Ply Limited 
Components Division 

Box 2 PO Villawood.NSW 2163 
Telephone 72 0133 Telex 20384 

MELB.: Zephyr Products 
Pty. Ltd. 56 7231. ADEL.: 
K. D. Fisher & Co. 223 6294. 
PERTH: H. J. McQuillan Pty. 
Ltd. 68 7111. N.Z.: 
Henderson (N.Z.) 6 4189. 

J60 Snap-in 
Paddle/handle 

Ir 

Subminiature 
momentary 
pushbutton 

J10 Rocker 

approx. ki size 

K Locking lever 

Right angle 
mounting / Flatted 
toggle 

Subminiature 
single throw 
pushbutton 

Standard 
subminiature 
toggle 

Snap-in 
illuminated 
rocker 

approx. 14. size 

J4 Paddle 
handle 

approx. 2/3 size 

Subminiature 
momentary 
pushbutton 

Right angle 
mounting / Short 
toggle 

Microminiature 
single throw 
pushbutton 

T Large toggle 
large bushing 

approx. 3/4 size 

J Snap-in 
pushbutton 

Right angle 
mounting/Standard 
toggle 

Right angle 
PC mounting 
pushbutton 

JI Rocker 
Wire wrap 
terminals 

approx. 2/3 size 



CROWN D 150 

PRODUCT 

TEST 

Recommended retail price $499. 

POWER AMPLIFIER 
MEASURED PERFORMANCE 

CROWN D-150 DUAL-CHANNEL POWER AMPLIFIER SERIAL NO. D6992 

Power Output 

Frequency Response 

Measured 

Measured 

Rated 

75 watts (rms) in 8 S2 + 8 S2 both channels 
driven between 20 Hz and 20 kHz. 
95.5 watts (rms) in 8 S2 + 8 n both 
channels driven at 1 kHz. 
75 watts (rms) in 8 St + 8 S2 both channels 
driven. 

at rated  output 
at 10 watts output 
at 1 watt  output 

Channel Separation at Rated Output 
100 Hz = —110 dB 
1 kHz = —115 dB 

20 — 20 000 Hz. ± 0.5 dB 
20 — 20 000 Hz. ± 0.5 dB 
20 — 20 000 Hz. ± 0.5 dB 

Hum and Noise with Respect to Rated Power 
Gain Control at Maximum Gain  —87 dB unweighted 

—102 dB (A) weighted 

Gain Control at Minimum Gain  —104 dB unweighted 
—123 dB (A) weighted 

Input Sensitivities for Rated Output 
1.4 volts rms at 1 kHz for 95.5 watts rms. 
1.3 volts rms at 1 kHz for 75 watts rms. 

Total Harmonic Distortion at Rated Output (both Channels driven) 
less than 0.005% 

atermodulation Distortion 
less than 0.01% 
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'Good enough to be used as a 
laboratory standard' 

— Louis Challis. 

ONLY TEN or so years ago, the 
biggest power amplifier you could buy 
(over the counter) was a 'mere' 30-40 
watts.  A  10  watt  amplifier was 
regarded as very powerful and the 
average home unit rarely exceeded 
three to five watts. Now times have 
changed  and no audiophile would 
dream  of  buying  a three wat: 
amplifier, would think twice about a 
10-12  watt  amplifier,  and  would 
probably be convinced by his friends 
that he needed at least 30 watts-plus 
(continuous rating). 
There are several reasons for this 
move to ever-higher power outputs 
The most important of these is the 
recent introduction of low efficiency 
speakers. 
It is not that low efficiency speakers 
are  necessarily  better  than  high 
efficiency speakers, but rather that a• 
low efficiency speaker, which also 
offers low distortion, is generally less 
expensive to manufacture. So the nett 
trade-off cornes as speakers requirinc 
more  and  even  more  powerful 
amplifiers.  This  situation  is 
undoubtedly a boom to amplifier 
manufacturers, the majority of whom 
now produce amplifiers ranging from 
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10 watts per channel to as high as 500 
watts per channel to cater for the 
demanding  tastes  of a burgeoning 
market. 
During the past three years we have 
examined  the  claims  of  these 
manufacturers. These include — the 
need for higher powers to cope with 
the transients of the signal content 
(often particularly hard to justify); 
claims  that  very  low  harmonic 
distortion, i.e. less than 0.1% is a must 
(which  we  reject);  that  low 
intermodulation  distortion  is  a 
prerequisite  for  proper  listening, 
(which we fully agree with); and that 
it is cheaper to produce a more 
powerful amplifier in terms of dollars 
per watt than a less powerful amplifier 
(which is true for some manufacturers 
but not for others!). The situation we 
find ourselves in is that the best of the 
high  quality  amplifiers  have 
performances so good that they are 
one to two orders better than the 
peripheral  equipment  which  drive 
them or which they in turn drive. 
The Crown D-150 Amplifier is a 
remarkably good example of the best 

APP2  10CM  100Ci)  4000  A 0 C 

Lierent17.)  A El C L. 

of these super performance amplifiers. 
Like most top quality amplifiers it 
comes  complete  with  a factory 
calibration  sheet  presenting  the 
maximum (in this case single channel) 
measured performance figures feeding 
both into both eight and four ohm 
loads. 
The  D-150  is a relatively small 
amplifier compared with some of its 
bigger competitors. It consists mainly of 
a large unusually-finned aluminium 
heat sink forming the main chassis of 
the unit. This takes the form of a 
channel at the front on which are 
mounted the eight power transistors, 
behind a pressed metal cover. There are 
two large fins at the rear, located 
towards one side, behind which is 
mounted a single epoxy glass printed 
circuit containing the electronics of the 
driver  stages  feeding  the  power 
tra nsistors. 

Generally, this is a professionally 
made piece of equipment — certainly 
all  components  are  of  premium 
quality. 
We do however feel that the printed 
circuit  board  quality  could  be 
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improved in one respect — on the unit 
inspected the copper laminate does 
not appear to have been given the full 
anti-corrosion treatment that one now 
normally expects with professional 

equipment. In fact surface corrosion 
was already evident on one or two 
areas. 
The  cover  over  the  electronics 
contains a cut-out which provides 
direct access to a pair of tip ring and 
sleeve sockets for line input, together 
with a pair of recessed screwdriver 
slotted  potentiometers  to  provide 
adjustable input sensitivity level. 

Immediately below the pressed metal 
cover  are  two  pairs of universal 
terminals (with a standard %" spacing) 
for speaker output, an ac line fuse, and 
a three core lead  finishing  in a 
standard US three pin plug. 
The left hand side of the rear of the 
amplifier consists of a metal enclosure, 
187mm x 125mm x 145mm, covered 
by a solidly constructed die-cast lid. 
This  contains  a  large  power 
transformer and two large electrolytic 
capacitors for the power supply. Each 
of these is a 9400 µF capacitor with a 
50 volt working rating. The power 
transformer is wired for either 120 or 
240 volt operation and will work 
between 50 and 400 Hz. 
The electronic circuitry  is fairly 
straight forward. It uses an integrated 
circuit in each of the channels as the 
first high gain preamplifier stage; there 
is a very high level of feedback around 
the circuit. The other very important 
feature, which renders this amplifier 
almost  fail-safe,  is an  overload 
protection circuit which protects the 
amplifier from excessive drive. To 
make doubly sure, Crown supply a 
pair of line connectors incorporating 
fuses to protect both the speakers and 
the amplifier from inadvertant abuse. 
The  performance  of the Crown 
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CROWN D150 POWER 
AMPLIFIER 
D-150 amplifier is extremely good. 
This amplifier can provide a genuine 
105 watts into eight ohms single 
channel at 1 kHz, 170 watts into four 
ohms single channel at 1 kHz, and 75 
watts for three minutes with both 
channels driven in the range 20 Hz to 
20 kHz. 
The  distortion  figures  are 
exceptionally  low, being less than 
0.005% at full power output and at all 
powers  as  low  as  1 watt.  The 

intermodulation distortion figures are 
even better, being less than 0.005% 
according to our measurements and 
being less than 0.003% from Crown's 
measurements.  Crown's figure may 
well  be correct because we have 
difficulty measuring intermodulation 
distortion of less than 0.005% — the 
limit of our system (in terms of 
internal noise) is 0.002%. 
The overall  performance of this 
amplifier is exemplary. As we stated at 

the beginning it is far better than 
called for in the relatively mundane 
application of high fidelity listening. 
The Crown D1-50 is undoubtedly 
good  enough to  be a laboratory 
standard, to be  used  in. a servo 
feedback system, or as a yardstick for 
evaluating other amplifiers. 
It is possible to  buy many an 
amplifier inferior to this one but vve 
doubt very much that you will be able 
to buy one that is better. 

The Crown IC150 pre-amplifier is 
specifically  intended to drive the 
D-150 power amplifier. 
This unit was reviewed in our August 
1972 issue — price then was $554. 
Surprisingly, in view of our current 
rate of inflation, the recommended 
retail price is now lower — $499. 

O 

THE WORLD LEADING 
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The Acid Testa 

Ware outf 
Th ro,dies right 
over into-the red!" 

. BRISBANE AGENCIES 
010 Centre, 

72 Wickham Street. 
Fortitude Valley, GILD. 4006 

-10 -7  -5  - 
-20 

I'm using a 
MEMOREX 
Cassette" 
+2 

MEMOREX 
THE UNDISTORTER! 

For the very first time you can 
forget about overload distortion 
when you record. Just use 
'Memorex the Undistorter. 
No hiss, no distortion, no hassle, 
just beautiful clean clear sound. 
And Memorex costs only cents 
more than the cheapies. 
You'll never know how good 
your recorder is until you try 
'Memorex' tape. 

MEMOREX 90 

411 
NEW 
IVIRX, OXIDE. 

»AY  Audio cassette 
S'rsnreye  4.,1<jh en.”PP rretilute5 d*Sdred ear 

all eCIOPMee' 

‘ssit e..-

A C T. : HOMECRAPTS 
Petrie Street, 
Canberra, A.C.T. 2600 

S.A. HILLS ELECTRONICS P/t. 
7 Ackland Streot, 

EdwarcIstown, S.A. 5039 

e.' 

NSW. LEROYA INDUSTRIES P/1.-
100 Walker St. 

ten. Sydney. 2060  

VIC. B.J.D. ELECTRONI 
202 Pelham Street, 
Carlton Vic. 3053 

, 

LER O» 
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UNDER $60 
SCIENTIFIC 
CALCULATOR 
POCKET-SIZE  scientific calculators  have 
recently plummeted in price in much the 
same way as their simpler four-function 
counterparts. 
It is now possible, by careful shopping 
around, to buy several units — having 
trigonometric and logarithmic functions — for 
around $100. 
But this month, ETI readers are offered a 
very unusual opportunity — that is the chance 
to buy these units for just under $60. That is 
their price fully assembled — not in kit form. 
Full details of the offer are published on 
page 64 of this issue. 

So that readers may have a reasonable 
chance of assessing the units' capabilities here 
is our review of the unit offered — spelling 
out all the bad points as well as the good 
ones. 
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THE SR 30 CALCULATOR 
— ETI Technical Editor, Brian Chapman reports. 

A USEFUL scientific calculator should incorporate trig. 
and reverse trig, functions; logs to base e and base 10,ex, 
VX, 7T constant; and a memory. 

To facilitate complex calculations it should also include 
an operational stack and scientific notation. 
There  are  calculators  which  incorporate all these 
characteristics, such as the HP35 (about $180), and some 
even more sophisticated programmable types such as the 
HP65 (about $700). However, there are others which, 
whilst lacking scientific notation, do have the rest of the 
facilities. The Hornet SR30 is this type of unit. 
The SR30 is an algebraic-mode, eight-digit, scientific 
calculator that incorporates the normal four functions (-F, 
x and ÷) plus the following key functions. 

MEMORY OPERATION 

M+ 

MR 

X-M 

sums the displayed number with the previous 
contents of the memory. 

duplicates the contents of the memory in the 
display register. This number can then be 
operated upon in any desired way. 

exchanges the displayed number and that stored 
in memory without affecting the existing chain 
of operations. Thus, in effect, the memory is 
cleared and displayed number is stored. 

CM  clears memory without affecting any other 
operation. 

COMMAND FUNCTIONS 

+/— Changes sign of displayed number (except after 
function key (F) is pressed.) 

changes mode of dual-label keys to alternate 
scientific function. 

DR  deletes last digit entered and terminates number 
entry mode (see text for further explanation.) 

X-Y exchanges the contents of the x and y registers. 

rad/deg allows calculations of functions in degrees or 
radians. 

CL  The clear key performs different functions 
depending on the condition of the calculator 
logic at the time of depressing the key. 
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Error Conditions, the key resets the error flag, 
the displayed number is retained and may be 
used in a new calculation. The constant operator 
and operand are also retained. 
Number Entry. Clears the input register but 
implied chain and constant operations are not 
affected. 
Second Depression the second of two depressions 
sets add mode and clears all registers except 
memory. 
Scientific Calculations halts the calculation, sets 
add mode and clears all registers except memory. 

SCIENTIFIC FUNCTIONS 

O 

6 

tan-1  

1 

ex 

7 

sin 

2 

In 

8 

cos 

3 4 5 

log  sin— cos-1  

9 

ta n 

• xY 

If any one of the abdve keys is pressed, after pressing the 
F key (except xY which is direct), the second function of 
the key will be performed using the number in the display 
register as the argument. 
With the exception of 1/x and N/x, these functions may 
not be chained, with other scientific functions or arithmetic 
operations, as both x and y registers are used in their 
calculation. 

Thus to solve (sin 27 °) (cos 40°) we must solve one 
function and store it in memory whilst the other is 
calculated. This, however, is not a limitation of capability, 
merely an inconvenience. 
The xY function is performed in two steps using the 
algorithm xY = e In x. When the first number is entered, 
and the xY key is pressed, the natural logarithm of the first 
number is calculated. The remainder of the calculation is 
performed when the second number is entered and the 
equals key is pressed. 
The limitation on this function is that the answer must 
not exceed the eight digit capacity otherwise zero will be 
displayed together with an error flag. Additionally the first 
part of the calculation takes approximately half a second, 
therefore if a second number is punched during this period 
an incorrect result will be obtained. It is possible to beat 
it — but you have to be fast. 

The calculator does not have scientific rotation (8 
numbers represented as a mantissa multiplied by a power of 
10 eg. 1.362 x 10 12 ) and at first sight one would consider 
this a major disadvantage. But in this machine, this has been 
overcome to some extent by a unique overload system. 
If, for example, two 8-digit numbers are multiplied 

together, the display will overflow. In common with many 
of the better-quality four function machines, the SR30 now 
displays the eight most significant digits with the decimal 
point 8 places to the left of its true position, overflow being 
indicated by a symbol on the left of the display. Again in 
common with other calculators the machine locks out any 
further operations. However, on the SR30, if you wish to 
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proceed, you must note that further results must be 
multiplied by 108, and press the clear button. 
When the clear button is pressed the overload sign is 
switched off, the calculated number is retained in the 
display and calculation may then be continued. This allows 
positive numbers of any magnitude to be calculated, but 
does not handle an underflow condition. That is numbers 
smaller than 10.8 are all indicated as zero. Again this may 
be overcome by putting your numbers in scientific form 
and noting down the appropriate power of ten. This is a 
little inconvenient — but perhaps not so inconvenient that a 
more powerful calculator at two to three times the price of 
the SR30 is warranted. 
The algebraic mode of SR30 operation using a two stack 
system where the x and y numbers are both held in 
registers. Thus one enters problems in the manner in which 
they would be written, eg, 123.456 x 124.456 =. This 
system allows automatic constant operation, eg, if one 
wanted to multiply 123.456 by a series of numbers one 
would merely perform the first calculation, as above, and 
then enter new numbers and "equals" command. 

e.g.  123.456 x 123.456  = 
20  = 
15  = 

15241.383 
2469.12 
1851.84 

At any point a new x,  + or — etc command will revert 
the calculator to normal calculation mode using the last 
result. 

ACCURACY 
The  trigonometric  and  logarithmic  functions  are 
calculated to six decimal places and, by comparison with 
seven figure tables we determined that these functions were 
accurate to at least the fifth decimal place — it is only the 
last digit which is ever in error. Such accuracy should be 
more than adequate for most purposes. 
For example, using the xY function to calculate 22 one 
obtains 3.999996, a graphic example of the degree of error 
obtained due to the six-place limit on scientific functions. 

SUMMING UP 
The calculator is powered by four penlight cells which 
provide about three hours continuous operation, a jack is 
provided for a dc input and it would be quite a simple 
matter to fit the calculator with rechargeable cells and a 
charger. 
The eight digit display has well formed easy to read 
characters and consists of 7-segment LED digits. The 
keyboard uses conductive rubber type contacts and is well 
laid out with 25 colour coded keys. 
Internally the calculator is very simple. The simple LSI 
calculator  IC, together with the nine display driver 
transistors and the display devices are all mounted on a 
single PC board. There just doesn't seem to be much in it at 
all. However this one chip design-simplicity augers well for 
reliability. 
The calculator is supplied complete with a soft vinyl 
carrying case and an instruction book which fits in a small 
pocket in the case. 

In common with most pocket calculators — scientific or 
otherwise — the handbook does not really cover all the 
possible uses of the unit.  However these have been 
described fairly comprehensively in this review, and this, 
together  with  the  handbook  plus  a period  of 
experimentation will sore allow the user to become 
conversant with the calculator's capabilities. 

In all we found the calculator a delight to use. Everyone 
we showed it to wants to buy one! At the special offer 
price we doubt if better value for money exists at the time 
of writing. 
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The supreme sound 
achievement. 

7 0 0 T AM/FM STEREO TUNER 

•  7 0 0 0 STEREO CONTROL AMPLIFIER 

tine 700M STEREO POWER AMPLIFIER 

A new Kenwood trio of high fidelity components which, in embodying everything for the 
ry highest quality audio reproduction, sets new standards of audio excellence, and gives a 

new *meaning to the phrase 'the state of the art.' 
0th the 700-C control amplifier and the 700-M power amplifier have ultra-stable balanced 
in (positive and negative) power supply lines. Capacity is big enough to avoid-,'pei:-down' 
of voltage on even the largest peaks of output power. Several stages of differential 

plification ensure stable low-distortion operation. Incredibly low distortion is a featureof 
700-T tuner, too. The crystal-oscillator synthesizer circuitry of the 700-T puts EVERY s ion 

y at dead centre —even stations 100 kHz apart. Nothing tee st 
corporated in Kenwood's new top of the line 700 serie 

the sound approach to quality 

KE N W O O D 
Distributed by: Jacoby, Mitchell Ltd. • Sydney 630 7400 • Adelaide 293 6117 • Perth 81 4144 • Melbourne 41 7551 • Bris1;ane 52 8266 

• Hobart 34 2666 • Launceston 31 5688 • Wollongong 84 8022 • Newcastle 61 4991 • Darwin 81 8133. Ring for location of your nearest Kenwood Sound Celtre, 



700T AM/FM STEREO TUNER 
The 700-T tuner is the ultimate in audio tuners —a result 
of the search for 'Absolute Zero' in tuning error, phase 
distortion, hardware faults and user dissatisfaction. Superb 
technology has achieved this in the 700-T. 
• Frequency Synthesizer System gives stability of more 

than tenfold over the very best LC units. Perfect pinpoint 
tuning is achieved. 

BRIEF SPECIFICATIONS 
FM STEREO: 50 dB Quieting Sensitivity, 45 µV • Stereo 
Separation, 40 dB at 100 Hz, 45 dB at 1 kHz, 35 dB at 10 kHz 
• Sub-Carrier Rejection, 65 dB Ultimate T.H.D. at 800 µV input, 
0.25% at 1 kHz. 
AM TUNER SECTION: Usable Sensitivity (1HF), 13 µV 
• S/N Ratio, 50 dB at 1 mV input • Image Rejection, 70 dB. 

7000 STEREO CONTROL AMPLIFIER 
This unit offers a full and flexible range of controls for 
handling all possible input sources with the ability to 
optimize the sound quality of each. It incorporates a unique 

combination of innovative solutions which set new 

standards for control amplifier performance. 

• All Stage Differential Amplifier with balanced twin power 
lines aims at zero distortion • Low Noise Transistors, 
Resistors and Capacitors aim at zero noise • Tone Controls 
aim at zero tone coloration • Parallel Control System for 

double tape monitory so that FM broadcasts and records, 

etc., can still be enjoyed while dubbing is going on from 
tape to tape. 

BRIEF SPECIFICATIONS 
• Total Harmonic Distortion, 0.04% at rated output voltage into 
50 k ohms • Intermodulation Distortion (60 Hz : 7 kHz = 4:1), 
0.04% as above. 
PRE-AMPLIFIER SECTION: S/N RATIO—Phono 1, 2, 70 dB (into 
5 mV) • Tuner, 85 dB (into 150 mV) • Aux. 1, 2, 3, 85 dB (into 
150 mV) • Tape Play A, B, 85 dB (into 150 mV) • Mic., 70 dB 
• Attenuator, 0 dB, —15 dB, — 30 dB. 

7001VI STEREO POWER AMPLIFIER 
Kenwood's aim in designing the 700-M was to offer 

tremendous reserves of power without any penalties in 

terms of increased distortion at normal listening volumes, 

while distortion at high power outputs has been 
remarkably reduced so has the noise and distortion at low 

levels. No feature of circuitry was left unexamined, and the 

result is a design which is truly unique —and uniquely 
effective. 
• Differential Amplifier with balanced twin power lines 
aims at zero sound quality degradation. Output power 
adequate to recreate the level of a large scale orchestral 
fortissimo. Full Range of Functions —output level meters, 
three sets of speaker terminals, monitor headphone jack, 
dimmer control for meter scale brightness, four separate 
AC power outlets. 

BRIEF SPECIFICATIONS 
RMS POWER OUTPUT: Both Channels Driven, 170 + 170 watts 
into 8 ohms at 20 Hz-20,000 Hz, 175 + 175 watts into 8 ohms at 
1,000 Hz • Dynamic Power Output, 400 watts into 8 ohms, 
620 watts into 4 ohms • Total Harmonic Distortion, 0.1 % at 
rated power into 8 ohms, 0.05% at 1/2  rated power into 8 ohms 
at 1,000 Hz. 
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No matter what you want 
in a speaker, 

hear it is. 
Whatever you want in a speaker —we've got the lot. 

Whether you want to build a new system or upgrade an 
already existing one, Plessey have a complete range 
of loudspeakers, midrange and tweeters —everything 
you could ask for in high quality high fidelity sound. 

Plessey offer not only the best results but also the best 
sound value. 

WOOFER & WIDE RANGE 

LOUDSPEAKER  POWER  FREQUENCY 
HANDLING RESPONSE 

KC6M  8W RMS  50Hz-11kHz 
KC6MX  8W RMS  50Hz-20kHz 

060  10W RMS  35Hz-7500Hz 
C6OX  10W RMS  30Hz-17kHz 

080  20W RMS  35Hz-8kHz 
C8OX  20W RMS  35Hz-20kHz 

0100 
C100X 

20W RMS  40Hz-11kHz 
20W RMS  40Hz-20kHz 

C12P guitar  30W RMS  55Hz-10kHz 
C1213 woofer  30W RMS  35Hz-10kHz 
C12PX wide range 30W RMS  35Hz-13kHz 
C12PX guitar  30W RMS  55Hz-13kHz 

12U50  50W RMS  25Hz-11kHz 
12UX50  50W RMS  40Hz-13.5kHz 

MIDRANGE 

C6MR 
KC5MR 

TWEETERS 

X20 horn 
X30 dome 
KC 3G X cone 
5FX cone 

_ 

20W RMS  450Hz-6600Hz 
15W RMS  700Hz-14kHz 

3kHz-30kHz 
3kHz-30kHz 
1.5kHz-19kHz 
4kHz-20kHz 

PLESSEY 
Plessey Australia Pty. Limited 

Components Division, 
The Boulevard, Richmond, Vic. 3121 

Distributors & Stockists: N.S.W. Lawrence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd., Dick Smith Wholesale Pty. Ltd. VIC. Lawrence & Hanson 
Pty. Ltd., Radio Parts Pty. Ltd. W.A. Atkins Carlyle Ltd. OLD. The Lawrence  & Hanson  Electrical Co. (Old.) Ltd. S.A. Gerard & Goodman Pty. Ltd. 
TAS. Harts Wholesale, W. & G. Genders Pty. Ltd. N.Z. Plessey (N.Z.) Limited. Rata Street, Henderson, Auckland. In all states, Kits-Sets (Aust.) Pty. Ltd. 
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Sole Australian distributors. 

INTERNATIONAL DYNAMICS 
(AGENCIES) PTY. LTD., 
P.O. Box 205, Cheltenham, Vic. 3192. 

Finest integrated amplifiers 
ever landed in Australia... 

LUX 3 09, 3C1I3 
To Lux, sound is not only a science, but 
an art. That's why the company 
conducts tests not only with engineers, 
but with musicians in different fields to 
ensure that Lux amplifiers sound best, 
apart from what looks good in 
brochures. 
Consider: the precise tonal balance 
with LUX's exclusive, and the world's 
first, linear equalizer. A dual rail power 
supply system that ensures a clear, 

tight bass response down to 5Hz with 
absolute control of speakers. A 
differential input, fully complementary 
direct coupled power amplifier that 
offers you a genuine 75W x 2 RMS into 
8 ohms. Main amp and preamp• 
distortion below 0.03%, frequency 
response 10-50,000Hz. 
And above all, the Lux 'ultimate fidelity' 
—the quality of sound that must be 
heard to be believed! 

Hear L 308, L 309, and AM/FM STEREO RECEIVER R800 
(40  40 watts, 8 ohms) at the addresses below —an experience 
in living sound that will thrill you! 

Available from: 

N.S.W. 

OLD. 

S.A. 

M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221 
Telephone: 546 1464 
Stereo Supplies, 95 Turbot St, Brisbane 4000 
Telephone: 21 3623 
Challenge Hi-Fi Stereo, 96 Pine St, Adelaide 5000 
Telephone: 223 3599 

TAS. 

VIC. 

W.A. 

A.C.T. 
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Audio Services, 44 Wilson St, Burnie 7320 
Telephone: 31 2390 
Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121 
Telephone: 42 3762 
Albert TV & Hi-Fi, 282 Hay St, Perth 6000 
Telephone: 21 5004 
Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606 
Telephone: 82 1388 

t>i», 
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Kif/SETS 
AUSTRALIA! 
ELECTRONICS 
TODAY 

HORNET SFIN30 
Scientific 
Calculator 
$5950(including delivery by registeredp. 
ELECTRONICS  TODAY  has 
arranged with Kitsets Australia Pty 
Ltd to supply our readers with the 
Hornet  SR-30 Scientific Calculator 
at the  specially  reduced price of 
$59.50. This offer is available for 
one month only. 
Readers may order more than one unit 

if desired but a separate original coupon 
must be returned for each unit ordered. 
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FEATURES:  •  Algebraic  mode 
operation  •  Accumulating  memory 
register • Chain and mixed calculation • 
Constant operation • X and Y memory 
registers  • Trigonometric  and  inverse 
trigonometric  function  •  Natural  and 
common  logarithmic  function  e  7r 
constant operation ij Degrees and radians 
calculations •  ex VX, 1/X operations. 
DISPLAY: 8-digit red LED display. 
OPERATION:  Four function 1+,—, X, 

degree  or  radians  calculation  of 
trigonometric functions (sinx, cosx, tan x) 
and  inverse  trigonometric  functions 
(sin— lX, cos-1 X, tan-1 X), natural and 
com mon  logarith mic  functions, 
exponential  (et),  square  root  VXTr 
constant  reciprocal  (1/X)  and  (xY) 
operations. 
DECIMAL  POINT:  Floating  decimal 
calculation. 

All units will be thoroughly inspected 
by Kitsets Australia before despatch by 
registered  post.  The package should be 
carefully inspected by the recipient before 
accepting delivery from the Post Office. 
Delivery should be refused if the package 
is obviously damaged. 

ell 
INDEX 
Innumerable readers have 
asked us to publish a complete 
index of all articles published 
in Electronics Today since 
the first issue. 
Here it is then, together with 
Errata to date. The indices 
for 1971 and 1972 are on 
pages 65 and 66; those for 
1973 and 1974 are on pages 
71 and 72. The reason for 
the apparently strange page 
sequence will be obvious 
to those people who wish to 
remove the index from the 
magazine. With reasonable 
luck (I) it should be possible 
to remove the entire index 
together with the Errata page 
without affecting any 
editorial material. 

Providing un its  are  not  dam aged 
mechanically,  non-working units will be 
exchanged by Kitsets Australia providing 
they are returned to them by registered 
post within 24 hours of receipt. Units so 
returned  must  be  packed  within  the 
original packing material. 
This offer is of limited duration. Final 
date for readers in Australia is December 
31st 1974; for readers outside Australia 
this offer is extended to February 15th 
1975. 
Whilst every possible effort will be macle 
to  fulfill  readers'  orders, this offer  is 
naturally subject to stocks being availabla. 
Orders must be addressed exactly as per 
the coupon below. 
Please  note  — due  to current postal 
delays readers should expect a delay of at 
least three to four weeks between posting 
an order and obtaining delivery. 

rCALCULATOR OFFER 
Name   

Address   

  Postcode   

Please forward by registered post one Hornet 
cheque/postal order for $59.50 is enclosed. 

Address to: 
CALCULATOR OFFER, 
Electronics Today, 15 Boundary Street, 
Rushcutters Bay, NSW, 2011. 

SR-30 scientific calculator. My 
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INDEX Vol 1 (April 1971 Dec.1971) 
FEATURE km 
AMATEUR RADIO 
AMSTAT-OSCAR 6 
Hams communicate via satellites 
Radio astronomy for amateurs, 1 
Youth Radio Club Scheme 

AUDIO & VIDEO 

Cassettes — getting most from 
Colour TV camera — computerized 
Chromium dioxide tapes — 1 
Chromium dioxide tapes — 2 
Distortion in speakers 
Fletcher-Munson effect 
Heathkit hi-fi building 
Hi-fi buyer's guide 
Hi-fi distortion 
Hi-fi glossary of terms 
How many Watts? 
How we test 
Japanese speakers — different? 
Loudspeakers — how to choose 
Noise in amplifiers — measuring 
Organ music — sounds of 
Room acoustics — improving 
Sansui 4-channel encoder 
Sound recording — digitally 
Testing speakers with random noise 
Tuning without coils 
Turntable speed — checking 
TV on disc 
Video players — the systems 
Video tape editing unit 
What's a Watt? 

COMMUNICATION & NAVIGATION 

INTESAT IV 
Elminating phone echoes 
Omega — the facts 
Speaking by numbers 
Surface wave antenna 

INSTRUMENTATION, MEASUREMENT 

Analysing random signals 
Computer time-sharing 
Detection of small movements 
Digital voltmeters — explained 
Distance measuring equipment 
Exhaust analysis 
Expanded scale voltmeters 
Making measurements automatically 
Million-volt electron microscope 
Patching up vital photographs 
Sports timer 
Weighing and batching systems 

INTERVIE WS, BIOGRAPHIES 

Bob Dylan brings it home 
Marian Henderson 
Several worlds of John Sangster 

MEDICINE, BEHAVIOURAL SCIENCE 

Artifice' sight 
Biological feedback 
Can machines think? 
Diagnosis by satellite 
Pain killer — electronic 
Meet MERV — home built robot 
Theories of human attention 

MOTORING 

Anti-lock brakes (Girling) 
Auto-navigation 
British Leyland's Electricar 
Deterrent for drunken drivers 
Doppler radar with a difference 
Electric cars — full survey 
Engine-oil monitor 
Electronic monitor 
Engine-speed limiter 
Fuel-injection system — electronic 
Simulated road-testing 
Solid-state taximeter 
Testing engines electronically 

NEW COMPONENTS, TECHNIQUES 

Battery revolution 
E-Cell 
Ferranti's new IC technique 
Phase-locked loops 
Printed circuits (design, manufacture) 
Printed circuit motors 

PRACTICAL GUIDE SERIES 

Reed switches — Part 1 
Reed switches — Part II 

May  70 
Sept.  42 
Dec.  56 
Oct.  48 

Aug.  46 
June  22 
June  26 
Aug.  43 
July  25 
Apr.  42 
Oct.  16 
Dec.  16 
Aug.  62 
June  54 
May  120 
Apr.  73 
June  75 
Oct.  66 
June  81 
Apr.  98 
Sept.  38 
July  59 
Aug.  43 
Sept.  81 
Nov.  26 
May  114 
Apr.  30 
July  28 
Dec.  70 
July  76 

June  42 
May  23 
June  24 
May  28 
Oct.  77 

Apr.  28 
May  39 
Sept.  28 
Aug.  20 
Nov.  54 
July  30 
Dec.  81 
July  20 
July  16 
Nov.  87 
Aug.  85 
Apr.  51 

Sept.  106 
Dec.  109 
Oct.  109 

Oct.  38 
July  44 
Aug.  16 
Oct.  43 
Dec.  25 
Apr.  36 
July  40 

Oct.  47 
Nov.  66 
Aug.  70 
June  30 
Apr.  60 
Apr.  16 
June  40 
Apr.  67 
May  62 
June  87 
Sept.  25 
May  46 
June  16 

Sept.  46 
Aug.  44 
Dec.  34 
Nov.  42 
Aug.  16 
Nov.  20 

Sept.  72 
Oct.  81 

Reed switches — Part Ill 
Triacs — Part 1 
Triacs — Part II 
Triacs — Part Ill 
Zener diodes — Part I 

SECURITY 

Electronic watchdogs 

SPACE 

Apollo 14 experiments 
Apollo 15 — Australia's role 
Black holes in space 
Pioneer spacecraft for Jupiter 
Survey of Russia's spacecraft 
Technology satellite — G 
Venus-Mercury spacecraft 

TECHNI QUES 
Dimming fluorescent lights 
Neutron testing 
Radio frequency interference 

GENERAL FEATURES 

Airport CCTV 
Computer drawing-board 
Classroom computer 
High-speed jet printer 
Hovertrain — full report 
Murphy's Laws 
Power supplies — Part I 
Power supplies — Part II 
Raudive experiment — dead-speaking? 
Raudive experiment — more data 
Safer blind landings 
Submarine simulator for R .A.N. 
Swimming-pool alarm contest 

Amateur Radio Techniques 
Audio Amplifier Systems 
Basic Electronics 
Basic Electronic Problems Solved 
Beginner's Guide to TV Repair 
Beyond Freedom and Dignity 
Breakthrough 
Computer Circuits — How They Work 
Computer Technician's Handbook 
Dictionary of Computers 
Digital Electronics for Scientists 
Electronic Designer's Handbook 
Electronic Principles, Physics, etc. 
Engineering and Its Language 
Future Shock 
Hi-Fi Year Book 
How to Use Vector Scopes, etc. 
Introducing Computers 
Jack Darr's Service Clinic No.2 
Lateral Thinking — Use of 
One-Transistor Projects (125) 
Practical Electronic Servicing 
Pulse and Switching Circuits 
Radio Amateurs' Handbook 
Radio Control Handbook 
Radio Receiver Servicing Guide 
Radio & TV Broadcasting Eng. Practice 
Reference Data for Radio Engineers 
Reliable Electronic Assembly Production 
The World of Tomorrow 
Transistor Circuit Design 
Transistor Equivalents 
TV Trouble Diagnosis Made Easy 
Understanding & Designing with FETS 
Understanding Solid-State Circuits 
World Radio —TV Handbook, 1971 

Nov 
June 
July 
Aug. 
Dec. 

Apr. 

June 
Sept. 
Nov. 
Oct. 
May 
Nov. 
July 

Oct. 
Nov. 
Nov. 

Nov. 
July 
Apr. 
Dec. 
Sept. 
Dec. 
Sept. 
Oct. 
Aug. 
Sept. 
June 
Aug. 
July 

Apr. 
June 
Oct. 
Nov. 
Nov. 
Dec. 
Aug. 
Aug. 
Nov. 
Apr. 
June 
May 
July 
Oct. 
Sept. 
Apr. 
July 
Apr. 
June 
Apr. 
Sept. 
Aug. 
Aug. 
May 
May 
Nov. 
Oct. 
Oct. 
Dec. 
Dec. 
May 
Dec. 
July 
June 
Sept. 
May 

46  JBL Sovereign 1 S8R speakers 
33  Kellar Dolby system — KDB-1 
34  Magnavox 8-30 speakers 
51  Nivico PST 1000 IE preamplifier 
40  Philips GA 202 electronic turntable 

Realistic DX-150A receiver 
Rotel amplifier, RA 310 
Sansui AU 101 amplifier 
Sansui 210A tuner-amplifier 
Sansui SR 4050C turntable 
Sansui Quadphonic Synthesizer, OS-1 
Sennheiser HD 414 headphones 
Super Dynamic tape, TDK-SD 150H 
TEAC A-2300 tape recorder 

44 

84 
67 
16 
56 
16 
88 
79 

44 
51 
34 

45 
42 
69 
45 
16 
88 
20 
26 
69 
60 
54 
82 
56 

116 
117 
115 
114 
114 
115 
69 
112 
115 
118 
116 
116 
112 
115 
115 
117 
112 
118 
116 
116 
116 
112 
112 
117 
117 
116 
115 
116 
115 
116 
116 
115 
112 
117 
115 
117 

TESTS 
PRODUCT TEST — AUDIO 

Advent cassette recorder 
Advent Loudspeaker (USA) 
AKAI 1730SS recorder 
AKAI SW 155 speakers 
AR3a speakers 
Bose 901 speakers 
Chromium dioxide tapes compared 
Drake R-4B & SPR-4 communication receivers 
Fisher XP9 speakers 
Heathkit speakers, AS 48 
Heathkit amplifier — AA15 
JBL Century speakers 

Nov.  59 
Nov.  56 
June  72 
Dec.  37 
Oct.  60 
May  72 
Dec.  76 
July  68 
July  64 
Oct.  22 
Oct.  22 
Aug.  59 

PRODUCTS TESTS — 

Bruel and Kjaer FM recorder 
Dolby noise reduction system 
Natronics digital voltmeter 
Hewlett-Packard correlator 
Wang 7008 computer-calculator 

Apr.  78 
Oct.  35 
Aug.  20 
Aug.  38 
Nov.  30 
June  61 
Dec.  72 
May  76 
Dec.  72 
Sept.  68 
Apr.  64 
Nov.  62 
July  72 
Aug.  34 

Sept.  32 
Oct.  32 
July  82 
May  81 
June  64 

PROJECTS 
PROJECTS — AUDIO 

Audio signal generator, ET 102 
Bass booster, Et 407 
FM conversion unit, ET 404 
Four-channel sound synthesizer, ET 402 
Guitar sound unit, ET 403 
Input mixer (FET 4-channel,), ET 401 
Magnavox 8-30 speaker enclosure, ET 405 
Metronome, audio-visual, ET 206 
Sound reduction (buildings) 
Stereo balance meter 
Transistor radio (one-transistor), ET 406 

PROJECTS — AUTOMOBILE 

Brake lights indicator. ET 303 
Tacho-dwell meter, Et 302 
Van-wiper, ET 301 

PROJECTS — GENERAL 

Current limiter, Et 201 
Door monitor, ET 205 
Dual power supply, ET 105 
Elapsed time indicator, Et 204 
Electronic puzzle — Farmer's Problem, Et 507 
Electronic puzzle — Fastest Finger, ET 504 
Emergency flasher, ET 502 
Emergency lighting unit, ET 207 
Fluorescent light dimmer, ET 508 
Infra-red intruder alarm, ET 506 
Intruder alarm (construction), ET 503 
Intruder alarm (installation), ET 503 
Light-operated switch, ET 304. 
Logic probe 
Logic IC supply 
Moisture meter, ET 501 
Motor speed control 
Printed circuit boards — making 
Soldering iron control 
Strobe light, ET 505 
Ten-cent moisture alarm, ET 203 
Time delay (50-day), ET 509 

June  56 
Dec.  64 
Apr.  83 
Aug.  56 
Apr,  54 
Sept.  52 
Aug.  32 
Oct.  86 
May  24 
May  71 
Dec.  60 

Oct.  72 
July  51 
May  34 

Apr.  41 
Sept  78 
Nov.  72 
Aug.  54 
Sept.  84 
July  59 
May  51 
Oct.  88 
Oct.  50 
Sept.  56 
May  56 
June  36 
Nov  68 
July  46 
June  50 
Apr.  34 
July  33 
June  45 
Aug.  120 
Aug.  74 
June  44 
Dec  46 

NOTES 
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INDEX Vol 2 (Jan.1972 Dec.1972) 
1 I I 

IL' ill  ARTICLES 
AMATEUR RADIO 

Radio astronomy for amateurs — Part 2 
Radio astronomy for amateurs — Part 3 
Radio astronomy for amateurs — Part 4 

Radio astronomy for amateurs — Part 5 
Radio astronomy for amateurs — Part 6 
Radio astronomy for amateurs — Part 7 
Radio astronomy for amateurs — Part 8 

Radio astronomy for amateurs — Part 9 
Radio astronomy for amateurs — Part 10 
State of the art 
State of the art 
State of the art 

AUDIO AND VIDEO 
Audio testing with scope 
Crossover network design 
Damping factor — a sales gimmick? 
Designing a 700 watt amplifier 
Extension speakers 
Four channel — the state of the art 
Frequency modulation 
1972 Hi-Fi Audio Show 
Hi-Fi an initiate's guide 
Noise Reduction systems 
Portable sound systems 
Record players — guide to 
Record wear 
The SO Record 
Zero tracking error 

COLOR TV 
Book reviews 
Colour camera 
Colour comments 
Colour transmission 
Glossary of terms 
Integrated circuits for colour 
Light and colour 
The Shadowmask picture tube 
Training for colour 
The Trinitron picture tube 

CONTESTS 
Piece de Resistance 
Swimming pool alarm contest 

Jan 
Feb 
Mar 
Apr 
June 
July 
Aug 
Oct 
Dec 
Oct 
Nov 
Dec 

Mar 
Feb 
Feb 
July 
May 
June 
Dec 
Oct 
Dec 
Feb 
Oct 
Feb 
Dec 
June 
June 

Apr 
Aug 
Apr 
Apr 
Apr 
Apr 
Apr 
Apr 
Apr 
Apr 

56 
46 
51 
43 
72 
41 
51 
59 
87 
103 
97 
107 

28 
56 
42 
24 
22 
16 
26 
53 
16 
64 
16 
T27 
112 
24 
78 

115 
72 
30 
19 
26 
28 
16 
112 
31 
114 

July  82 
Oct  36 

INSTRUMENTATION AND MEASUREMENT 
Data capture — film technique  Mar 
Fine measurement in geographies  Feb 
New technology  May 
Non-contact velocity measurement  Aug 
Philips scanning system PT226  Mar 
Pollution detector  July 
Signal/Noise ratio optimizing  Feb 
Three in hand  Apr 
Transducers in measurement and contro — 1  Apr 
Transducers in measurement and contro — 2  May 
Transducers in measurement and contro — 3  June 
Transducers in measurement and contro — 4  July 
Transducers in measurement and contro — 5  Sept 
Transducers in measurement and contro — 6  Oct 
Transducers in measurement and contro — 7  Nov 
Transducers in measurement and contro — 8  Dec 
Spin flip laser measures air's dirt  May 

MEDICINE, BEHAVIOURAL SCIENCE 
Animal guidance systems  Jan 
Breakthrough in brain X-ray  Aug 
Nuclear heart pacemaker  May 

MOTORING 
Anti-lock brakes (Mercedes) 
Integrated circuits in motor vehicles 

NEW COMPONENTS, TECHNIQUES  , 
Advances in read only memories  Sept 
Common component connections  Jan 
Doppler radar modules  Mar 
Electronic pocket calculator  May 
Energy sources  Sept 
Exhibition supplement  Nov 
Farads galore  May 
The 1972 lEA exhibition  July 
Ion Implantation  July 
The light emitting diode  Oct 
Linear IC timer  Nov 
Pocket-sized TV cameras  Dec 
Printed circuit layout — new method  Jan 
Solid State CRT  Nov 
The Weigand eHect  July 
Tr Tstate logic  Sept 

PRACTICAL GUIDE SERIES 
Practical guide to SCR's — Part 1. 
Practical guide to SCR's — Part 2 

76 
62 
54 
30 
68 
87 
30 
73 
74 
56 
34 
72 
73 
80 
88 
94 
102 

16 
16 
54 

Mar  21 
May  27 

35 
66 
40 
94 
40 
118 
74 
55 
35 
41 
70 
48 
104 
85 
46 
48 

Mar  32 
May  35 

Practical guide to SCR's — Part 3 
Practical guide to temperature control — Part 1 
Practical guide to temperature control — Part 2 
Practical guide to temperature control — Part 3 
Zener diodes — Part 2 

SECURITY 
Industrial espionage 

SPACE 
Life on Mars? 
Searching for the anti-world 
Space spectacular 
Space spectacular 
Space tracking stations 
Star gazing lady 

TECHNIQUES 
Charge coupling 
Fibre optics — today 
Flash blindness protection 
Laser holographic memory 
New technology 
Optical levitation 
Ripple control 
Sophisticated VOM 

GENERAL FEATURES 
Beating the laser bug 
Blowing bubbles 
Computer-interfaced instrumentation 
Electronics in Antarctic 
Electronics in the Olympics 
Electronic watches 
Gliding time 
How noisy is the Concord? 
Interfacing 
Modern food preservation 
Opera house award 
Opto electronics 
Opto electronics 
Resistors in parallel 
Sodalite dark tubes 
Weighing moving trains 

June 
Aug 
Sept 
Oct 
Jan 

60 
38 
30 
34 
31 

Mar  16 

Nov 
Dec 
Apr 
May 
Feb 
Sept 

May 
Nov 
Nov 
Oct 
Oct 
Feb 
June 
Nov 

Nov 
Dec 
Apr 
May 
July 
July 
Aug 
Aug 
May 
Nov 
Dec 
Sept 
Sept 
Jan 
Jan 
Aug 

59 
30 
40 
46 
16 
82 

72 
16 
93 
24 
74 
116 
28 
28 

38 
57 
66 
16 
16 
30 
77 
20 
44 
43 
60 
16 
24 
30 
73 
59 

BOOK .{  
ABC's of Infra-Red  Jan  103 
ABC's of Integrated circuits  Jan  99 
Basic Electron devices  Oct  117 
Beginner's guide to colour television  Apr  115 
Beginner's guide to transistors  June  117 
Colour receiver techniques  Apr  115 
Colour television  Apr  118 
Colour television servicing  Apr  115 
Colour TV servicing guide  Apr  117 
Colour television theory  Apr  118 
Dictionary of telecommunications  May  117 
Electrical craft studies  Feb  117 
Electrical installation work  Feb  117 
Electronic power supplies  Oct  118 
Electronics — self taught  Aug  115 
Feed-back amplifiers and oscillators  Sept  115 
Industrial electronics  June  117 
110 Integrated circuit projects  Aug  115 
Integrated circuit systems  Nov  116 
Know your colour TV test equipment  Apr  117 
Logical design for computers and control  Aug  117 
Materials in electronics  Feb  119 
Model car racing — by radio control  Dec  134 
Newnes radio engineer's pocket book  Nov  116 
Novel experiments with electricity  Jan  103 
PAL colour TV  Apr  115 
Population, resources and environment  June  118 
Photoelectronic devices  July  116 
Practical thinking  May  115 
Principles of PAL colour TV  Apr  126 
Pulse digital and switching waveforms  Aug  115 
Radio, television and audio test instruments  July  115 
Radio spectrum handbook  Jan  101 
110 semi-conductor projects for the 
home constructor  May  118 

Six language dictionary of automation electronics 
and scientific instruments  May  118 

Solid state projects for the experimenter  July  115 
20 Solid state projects for the car and garage  Aug  115 
Tape questions — tape answers  Oct  118 
The population bomb  June  118 
The radio amateur's handbook  July  116 
Understanding lasers and masers  Dec  134 
Voltage and power amplifiers  Sept  115 
101 ways to use your colour TV test equipment  Apr  118 
Worlds — antiworlds — antimatter in cosmology  Dec  136 

AUDIO 
Advent loudspeakers (Australian) 
Akai 1800S four channel tape recorder 
AR 6 Bookshelf speakers 
Bowers and Wilkins DM2 loudspeakers 
CBS SONY SO record system 
Clarion car quadrophonic sound 
Crown IC 150 and DC 300 amplifiers 
Decca London cartridge 
Dual 1229 automatic turntable 
Ferrograph Series Seven Dolby recorder 
Goodmans Dimension eight loudspeakers 
Harmon Kardon CAD5 Cassette deck 
JVC Nivico CD-4 Record system 
Kenwood KA 4002 amplifier 
Kenwood headphones KH-71 
McIntosh C26 preamplifier 
McIntosh MC2105 amplifier 
Phase Linear amplifier 
TEAC AC-7 Auto-cassette 
TEAC A-350 Dolby cassette deck 
The Nov ic loudspeaker 
Peak TRM-50 amplifier 
Philips Cluadraflect speakers 
Pioneer PC-50 phono cartridge 
Pioneer SA 1000 amplifier 
Shure M91 ED cartridge 
Smaller Advent loudspeaker 
Sonab 0A-5 speakers 
Sonab 85 S turntable 
Sony PS 5520 turntable 
Thorens TD 125 turntable 
The Wright LDT 3A tuner 
Garrard Zero 100 turntable 

PROFESSIONAL 
BWD 50913 oscilloscope 
Digital reverberation 
Electrodata 300 FM tape recorder 
Ferrograph recorder test set 
Weston 660 series multimeter 

Mar  72 
June  .56 
Feb  22 
Sept  56 
June  50 
June  46 
Aug  64 
July  36 
Dec  36 
Feb  72 
July  68 
Mar  24 
June  42 
Sept  51 
Nov  66 
Jan  36 
Jan 
Mar  56 
Mar  73 
Jan 
Aug  34 
May  30 
Dec  71 
May  68 
Oct  64 
Aug  26 
July  58 
May  64 
Oct  26 
Apr  56 
Apr  51 
Sept  36 
Apr  60 

Nov 
Dec 
Jan 
Nov 
Mar 

38 

56 

32 
40 
20 
72 
64 

PROJECTS 
AUDIO 

Bass Reflex cabinet design 
Better sound for $5.00 
100 Watt guitar amplifier 
Integrated Audio System — Part 1 
integrated Audio System — Part 2 
Integrated Audio System — Part 3 
Integrated Audio System ETI 425 — Part 4 
Integrated Audio System (revision) 
Magnavox 8-30 enclosure (revised) 
Mini — Magnavox 8-30 enclosure 
Reverberation unit ET 408 
Super Stereo 
Tape/Slide synchronizer 
TV sound — How to improve it ET 409 

MOTORING 
Car thief alarm 
Headlight reminder 

GENERAL 
Battery savers (power supplies) ET 511 
Decade resistance box 
Desoldering made simple 
Digital Frequency meter 
Electronic puzzle — Safety crossing ET 510 
FET DC Voltmeter 
Homes for ohms 
IC power supply 
Inverter for fluorescent lamps 
Meter mount 
Oscilloscope calibrator ET 106 
Photographic timer ET 106 
Slave flash 
Sound operated flash 
Wide range voltmeter ET 107 

Jan  68 
Dec  114 
Dec  78 
June  66 
July  62 
Aug  42 
Sept  70 
Dec  63 
July  51 
Aug  60 
Mar  50 
May  50 
Apr 
Mar 

as 
38 

Jan  49 
Oct  71 

Feb  68 
Sept  46 
June  77 
Sept  62 
Jan  34 
Oct  613 
Nov  53 
Nov  48 
Nov  78 
Oct  50 
Feb  41 
Mar  44 
May  42 
May  38 
Feb  50 
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It takes guts to offer 
a 5-year warranty. 
Good guts. 
Every Jensen high fidelity speaker comes with a 5-year 
warranty. It's the best in the business— an unconditional, 
5-year warranty. And Jensen has the guts to give it to you. 
Good guts, as in our Models 4, 6 and 3, that have woofers 
with heavy magnets and Flexair ® suspension for 
exceptionally clear sound. Or guts like our Sonodome ® 
ultra-tweeters which respond well beyond audible ranges. 
Or, our mid-range elements with tuned isolation chambers 
to eliminate distortion. And special computer-designed 
crossover networks for optimum tonal blend. 
It's everything you need for excellence in speaker 
systems. It's the good guts inside Jensen. 

AUSTRALIAN 
DISTRIBUTORS: BID Electronics Pty. Ltd. 

202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255 
65 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156 

AVAILABLE 
FROM 

OLD: 
Reg.  Mills  Stereo 
Buranda 91-1089. 

NSW: 
Allied Music Systems 
Crows Nest 439-1072. 
Audio  Gallery  — 
Warringah  Mall 
938-2205. 
Allied Music Systems — 
St. Peters 51-7071. 
Magnetic  Sound 
Sydney 29-3371. 
Dynamic  Sound 
Newcastle 21-188. 
HIFI House Wollongong 
286-661. 
Pee Jay Sound Centre — 
Broken Hill 7303. 

ACT: 
Douglas Hi-Fi 
Fyshwick 95-3459. 

VIC: 
Douglas  Hi-Fi 
Melbourne 639-321. 
R & G Appliances 
Geelong 915-24. 
John Lewis — Ballarat 
323-615. 

TAS: 
Teak House — Hobart 
433-249. 
Audio Service — Burnie 
312-390. 

WA: 
Douglas Trading (W.A.) 
Perth — 22-5177. 

• 



If you're looking for the best combination of features, 
performance and value ... look no further. Glenburn 
delivers just that. 
The Features 
• Full 11" non-ferrous turntable 
ot Tone arm cue and pause control 
• Automatic tone arm lock 
• Tone arm height and stylus pressure finger adjustments 
... no tools required 

• Fully automatic, of course 
• Complete with a Shure magnetic cover, base and dust 
cover ... nothing else to buy 

The Performance 
• Lowest tripping and tracking forces available under $80 

AUSTRALIAN DISTRIBUTORS: 

MD Electronics Pty Ltd. 

202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255 
65 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156 

"Hey .... what do you want 
for under $80?" 

• Largest turntable bearing in the industry 
• Exclusive Uni-Planar Mechanism ... results in 
smoother, quieter turntables by putting most moving 
parts on a single plane 

And, The Value 
All these unsurpassed features and improved performance 
available in great new automatic turntables ... Both priced 
under $100. Prove it to yourself. At your nearest Glenburn 
dealer. He'll help you choose the Glenburn automatic 
turntable to fit your needs as well as your pocket. 

Sometimes you have to pay a little less to get a lot 
more. 
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RTR Industries of California, to promote its products, use a phrase that has more meaning with 

each passing year ..."total capability". If "High Fidelity" in reproduction is to be an end, 

"total capability" must be the means. In loudspeaker design, that demands a fundamental 

understanding of each speaker component. What better way is there to understand than to 

build. And this is exactly what RTR does, from the smallest tweeter and electrostatic panels, 

right up to the massive Magnum 25. 

"HIGH FIDELITY" — "TOTAL CAPABILITY" — "RTR INDUSTRIES" 

For the true audiophile, a means to an end. 

A NEW CONCEPT 
The RTR columns are a new concept in transducer application. Each 
elegant walnut enclosure houses multiple ultralinear butyl edge 
suspension woofers, one of which is planar resistive baded. This 
technique yields  maximum  acoustic  low  frequency coupling, 
increased damping and a very smooth response curve. This powerful 
low frequency concept is the cornerstone of the RTR column 
speaker systems. The ideal speaker system should radiate uniformly 
hemispherically, and a RTR column achieves this ideal at the low 
frequency end of the spectrum. To achieve "total dispersion" at the 
high end of the spectrum, high frequency drivers are emplo-yed on 
three faces of the columns to produce an incredibly uniform polar 
energy response plot. 

RTR column speakers, a "concert hall experience". 

MODE L 88/D 

Freq.  Resp:—  40-18500 
Hz. Size:— 11" x 26U" x 
11"  Deep.  Rec.  Amp. 
Power:— 20-60 WR MS 

MODEL 180/D 

Freq.  Resp:—  28-18500 
Hz. Size:— 14" x 33%.," x 
14"  Deep.  Rec.  AMP. 
Power:— 25-60 WR MS 

Go to your nearest RTR dealer, and have a "musical experience". 

THE MAGNUM 25 
The Magnum 25 is the largest transducer RTR builds . . . a 25" woofer 
with a 6" voice coil. It is the world's finest woofer and has no parallel. 

SPECIFICATIONS 

Power Handling:— 
Free Air Resonance:— 
Impedance:— 
Freq. Response:— 
B/L Product:-

AUSTRALIAN 
DISTRIBUTORS: 

13JD 

150 watts R MS 
12 Hz 

8 ohms 
15-800 Hz, properly loaded 
7.5 pounds/amp. 

Electronics Pty. Ltd.  202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255 
65 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156 
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MODEL 280/DR 

F req. Resp:— 22-25000 Hz. 
Size:— 16%," x 39" x 16%." 
Deep. Rec. A mp. Power:-
28-100 WR MS 
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Rmcron 
Crown International U.S.A. 

BY CROWN IN  

If diamonds are the epitomy of value and quality in the realm of gems, 
then the Amcron IC150 control unit and D1 50 power amplifier is its 
equal in the sphere of electronics. 
The superb craftsmanship required  in cutting and polishing a 
diamond, is equal to the highest degree of craftsmanship employed at 
Amcron, where quality is a creed, not just a mere claim. 
Unlike the price of diamonds, Amcron equipment is not sold by the 
carat (or watt), and the IC1 50/D1 50 amplifier combination is a 
reasonably priced superlative product. 
You are assured of Amcron's unwavering and uncompromising 
dedication  to  excellence,  when  you  consider  the  IC1 50/D1 50 
combination, as the amplifier to grace your home. Your ears deserve 
Amcron. 

$899  --------
including 0150 front panel 

SPECIFICATIONS: 
IC150 

Frequency Response:— HI-LEVEL ±0.6 db 3 Hz-100 
kHz; PHONO 1-0.5 db of RI AA, calibrated. Hu m and 
Noise,—  HI-LEVEL  100  db  below  2.5V,  "A" 
weighted; PHONO 80  db  below  10  M V  input. 
Distortion ,— THD essentially un measurable; IM .003% 
at rated output. Phono Input: — Sensitivity 1MV at 
lkHz for 2.5V out; Overload  33-330 M V at 1 kHz 
(adjustable).  Output:— -Rated at 2.5 volt, typically 
10V before overload. Volu me Control ,— Over 60 db 
dyna mic range with calibrated tracking. Loudness:— 
Excellent simulation of Fletcher Munson curves down 
to 60 phono, co-ordinated with volu me control. Phase 
Shift:— Typiçally  10 to —12 0 20Hz to 20 kHz. Tone 
Controls:— 1- 15 db at 30 Hz to 15 kHz. Filters:— 
(High .and low filters). 

D150 
Frequency Response:— ± 0.1 db 20-20 kHz at 1 watt 
into 8 oh m;.± 1 db 4-100 kHz. Power Output: — 100 
watt RMS into 8 oh m, both channels operating. Power 
Bandwidth:— ± 1 db, 5-20 kHz at 75 watt RMS into 8 
oh ms. Distortion: — THD typically 0.002%. (At .01 to 
75  watts)  IM typically 0.005 %. Da mping Factor: — 
Greater  than  200  from  zero  to  1 kHz 8 oh ms. 
Weight:— 25 lbs. 

THE AMCRON PHILOSOPHY 

"While the plastic generations of audio equipment come and go, the steadfast 
performance, the untinching quality, and the unparalleled construction of all 
Amcron equipment will remain." 

Audio Magazine said:— "IC150 — Wt. .vere all able to measure hum and noise levels of approximately — 
93 db below 2.5 volts output, and phono rigise of about .50 microvolts — D150 — at a typical output of 
75 watts (8 ohms) IM was measured at 0.002%, by implication, THD might be expected to be approx. 
0.0005% which neither Amcron nor we could measure. If you want the very best, our endorsement of the 
IC150/D150 is completely given without any reservations. 

Stereo Review said:— IC150 "We found the frequency response to be down only 0.3 db at our lowest 
limit of 5 Hz and 1 db at 225 kHz. The R IAA equalization was so accurate ( ±0.25 db) that we may have 
been checking the residual errors in our setup." 
D150 — "There are not many speaker systems capable of absorbing the full output of the D150, but since 
its distortion at any level, can only be measured with the most advanced test equipment, one would 
expect it to sound first rate, and indeed it did." 

AUSTRALIAN DISTRIBUTORS: 

BM 202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255 
Electronics Pty Ltd.  65 Parramatta Rd., Five Dock, NSW 2046. Ph. 799-3156 
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AVAILABLE 
FROM: 

OLD: 
Stereo  Supplies  — 
Brisbane  213-623. 
Brisbane Agencies Audio 
Centre — Valley 219-139. 

NSW: 
Kent Hi-Fi — Sydney 
29-6973. 
Arrow  Electronics 
Sydney 29-8580. 

VIC: 
Douglas  Trading 
Melbourne 639-321. 

TAS: 
Quantum Electronics 
Hobart 281-337. 
Audio Services — Burnie 
312-390. 

SA: 
Sound  Spectrum 
Adelaide 223-2181. 

WA: 
Douglas Trading (W.A.) 
Perth 22-5177. 
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INDEX VoL 3 (Jan. 1973 Dec.1973) 

FEATURE ARTICLES 
AMATEUR RADIO 
Radio Astronomy for amateurs Part 11 
Radio Astronomy for amateurs Part 12 
Radio Astronomy for amateurs Part 13 
Radio Astronomy for amateurs Part 14 
State of the art 
State of the art 
State of the art 
State of the art 
State of the art 
State of the art 
State of the art 
State of the art 
State of the art 
State of the art 
State of the art 

AUDIO 

Amazing maze 
Beogram 4000 Turntable 
Creative audio Part 1 
Creative audio Part 2 
Creative audio Part 3 
Creative audio Part 4 
Experimental speaker 
Hi-Fi — The state of the art 
Horn loaded loudspeakers 
Loudspeaker house 
Motional feedback 
Phonogram (the) 
Pop in retrospect 
Professional recording equipment 
Setting up PA speaker systems 
Sopic — Audio visual aid 
Speakers — an explosion of new designs 
Tracking weight 

CONTESTS 

Piece de resistance No 2 
Piece de resistance results 
$10,000 computer contest 
$10,000 computer contest 
$10,000 computer contest 
Speaker competition 
Speaker competition results 

DIGITAL AND COMPUTERS 

Computing in Banking 
Computerize and be damned 
Computer graphics 
Computer in your pocket 
Digital logic 

ELECTRONIC TECHNIQUES 

Analogue to digital converter 
Constant frequency alternator 
Electrostatic cooling 
Field plotter 
Heat pipes 
Improving bridge systems 
Linear electric motors 
Linear motors 
Motor speed control 
Protecting reed relays 
Variable drive DC motors 

GENERAL 

Arc welding 
Automatic cameras 
Build it yourself calculator 
Cars — Future shock 
Ceramic slides 
Cooking by microwaves 
Electronics and your eyes 
Electronics — It's Easy Part 1 
Electronics — It's Easy Part 2 
Experiments with lasers 
Fountain pen meter — Hewlett Packard 
Laser communications 
Laser communications 
Metric units 
Multi-projection 
Nasa — The first 15 years 
Nuclear fallout — the effects 
New standard for electromagnetic interference 
Numbers 
Personal calculators 
Phone phreaking 
Optical communications 
Project kit — IC 150 in one 
Project Sanguine 
Repairing electronic calculators 

Jan  80 
Feb  60 
Mar  77 
Apr  88 
Jan  94 
Feb  93 
Mar  69 
Apr  96 
May  51 
June  59 
July  71 
Aug  111 
Sept  132 
Nov  140 
Dec  107 

May  24 
Mar  38 
Sept  36 
Oct  64 
Nov  58 
Dec  34 
Oct  92 
Aug  26 
Aug  44 
Aug  52 
Oct  75 
Mar  26 
Mar  115 
Aug  87 
July  62 
Nov  115 
Aug  90 
June  34 

Jan  71 
Mar  52 
Sept  24 
Oct  34 
Nov  67 
Jan  46 
Apr  40 

Jan  72 
Apr  51 
June  68 
Mar  72 
Apr  16 

June  66 
Sept  73 
Apr  36 
Sept  53 
Nov  114 
Apr  49 
Sept  112 
Sept  120 
Oct  44 
Apr  62 
Feb  32 

Nov  114 
Mar  16 
Sept  43 
Feb  16 
Jan  16 
Oct  56 
Nov  90 
Nov  24 
Dec  84 
Dec  48 
Sept  149 
Sept  124 
Feb  86 
Sept  124 
May  114 
Nov  34 
Sept  60 
July  110 
July  84 
July  24 
Jan  22 
Mar  24 
Nov  42 
Mar  32 
Oct  78 

School in the sky 
Sensors on 
Sensors on 
Sensors on 
Sensors on 
Sensors on 
Sensors on 
Sensors on 
Sensors on 
Setting the pace-heart Pacemaker 
Telephone rate indicator 
Toward a better environment 
Transequatorial propogation 
Transducers in measurement and contro 
Transducers in measurement and contro 
Transducers in measurement and contro 
Transducers in measurement and contro 
Transducers in measurement and contro 
Transducers in measurement and contro 
$29.95 Electronic calculator 
Sixty million volts 
Unreasoning radiation 
Vocum — communications 
Watergate bugging 

NEW COMPONENTS 

CMOS — Logic of the 70's 
Pin diodes — photodetectors 
Solid state timer IC 
Write-only memory 

SCIENTIFIC TECHNIQUES 

All at sea part 1 — ocean exploration 
Cheaper cold air 
Cryogenics Part 1 — coldest cold 
Cryogenics Part 2 — coldest cold 
Electricity from windmills 
Exploring archaeology 
Lasers 
Magnetic measurement 
Magnetic levitation 
Using an earth resistivity meter 

VIDEO 

Digital standards converter for TV 

AUDIO 

Apan turntable BRU 121 
Beogram 4000 turntable 
Bowers and Wilkins DM 70 loudspeakers 
Deltex SES 417 
Dynaco A25 loudspeakers 
Empire cartridge 1000 ZE/X 
Expo TA 2200 stereo system 
Expo TA 3100 stereo system 
Fearless 50 amplifier 
HMV TG/24Y stereo system 
HMV TJ/4X Stereo system 
Klipschorn folded horn loudspeakers 
Luxrnan SQ507X amplifier 
Marantz 1120 amplifier 
Micro monitor headphones MX-1 
Nakamichi 1000 cassette recorder 
National $01010 stereo system 
Onkyo Model 25 loudspeakers 
Otani MX 5500 Tape recorder 
Philips GF90805P 
Philips sound module 
Pioneer CT4141 cassette deck 
Pioneer Prelude 500 stereo system 
Rectilinear MKX11 loudspeakers 
Sansui AU505 amplifier 
Shure V15 Mark 3 phono cartridge 
Sonab P4000 amplifier 
Sony TA7OTTC121/SS70 stereo systems 
Sony ECM 22P microphone 
Stanton 681T phono cartridge 
Teac R740 professional recorder 
Thorn 1414 stereo system 
Trans-static 1 loudspeakers 
Yamaha CA 700 amplifier 
Yamaha TB 700 cassette deck 
Under $350 Hi-Fi 

OTHER EQUIPMENT 

Hewlett Packard calculator — Model 10 

Jan 
June 
July 
June 
Aug 
Sept 
Oct 
Nov 
Dec 
Feb 
May 
Sept 
June 
Jan 
Feb 
Mar 
Apr 
May 
June 
Dec 
Oct 
Aug 
Feb 
July 

Apr 
Nov 
Aug 
Jan 

Dec 
Feb 
May 
June 
May 
May 
June 
Jan 
July 
May 

26 
112 
99 
112 
98 
135 
106 
123 
99 
44 
94 
44 
88 
84 
72 
80 
64 
72 
99 
130 
114 
34 
40 
42 

21 
108 
100 
48 

24 
48 
16 
38 
48 
36 
24 
53 
44 
45 

May  91 

Mar  34 
Aug  66 
Nov  44 
Dec  69 
Mar  64 
May  22 
Dec  57 
Dec  59 
July  34 
Dec  63 
Dec  65 
Aug  60 
Jan  64 
Sept  64 
Oct  86 
Oct  48 
Dec  61 
Dec  102 
May  64 
Dec  56 
July  115 
Feb  26 
Dec  54 
Apr  43 
Feb  64 
Aug  32 
Nov  52 
Dec  67 
Mar  46 
Jan  34 
June  48 
Dec  55 
May  32 
June  60 
Sept  104 
Dec  53 

Apr  28 

r 

AUDIO 

Audio attenuator 
ET I Synthesiser Part 1 (Introduction) 
ET I Synthesiser Part 2 (Osc., Keybd Cont.) 
ETI Synthesiser Part 3 (power sup., mixers, noise) 
Master mixer Part 1 
Master mixer Part 2 (see 'errata' P. 56 July 1973) 
Master mixer Part 3 
Master mixer Part 4 
Master mixer modification (LM301 replaces 
LM381) 
Mixer/Preamplifier for 100 watt guitar amp 
Over-Led distortion indicator 
Quadratlect loudspeaker system 
25 watt amplifier Part 1 
25 watt amplifier Part 2 

MOTORING 

Battery charger 
Motor-cycle flasher canceller 

GENERAL 

Audio frequency meter 
Cyclone detector 
Digital stopwatch (SeeER RATA P. 77 Jan 1974) 

Digitime 
Earth resistivity meter 
Frequency counter and DVM adaptor 
Low cost laser (see ERRATA P. 77 Jan. 1974) 
Seven input thermocouple meter 
Twin TV 

SIMPLE PROJECTS 

Door monitor 
Electronic decision maker 
The revealer — metal detector 

Mar  43 
Oct  24 
Nov  74 
Dec  75 
Feb  50 
Mar  58' 
Apr  78 
May  59 

Aug  104 
Sept  68 
Aug  84 
Jan  36 
June  77 
July  76 

Aug  76 
Feb  70 

May  43 
Nov  143 
Oct  96 

July  52 
May  43 
Jan  70 
Dec  42 
Sept  95 
Aug  108 

Apr  59 
Jan  30 
June  55 
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INDEX Vol. 4 (Jan. 1974 Dec.1974) 
ti- III   

AMATEUR RADIO 
Pirate radio 
Pirate radio — readers comments 
State of the art 
State of the art 
State of the art 

AUDIO 
Ambisonic sound 
Ambisonic reproduction of sound 
Ambisonics — interest grows 
Assisted resonance 
BBC Radiophonic workshop 
Broadcasting in stereo 
Creative audio Part 5 
Creative audio Part 6 
Creative audio Part 7 
Dummy head recording 
Electronic rags — a la synthesizer 
Four-channel psycho-acoustics 
FM draft specifications 
HI-Fl in 1974 
Louis in Moscow 
Motional feedback 
New Nsgra Recorder 
Six watts for $1.50 
Stereo FM broadcasts 
What Quad terms really mean! 
Variable speed speech 

COMPONENTS 
LM 380 IC 
The 555 timer IC 
Thin film Laser switch 

CONTESTS AND SPECIAL OFFERS 
Computer contest 
Des Troyer power supply contest results 
ETI Multirneter contest 
LM 380 Special offer 
Scientific calculator special offer 
$250.00 Component contest 
What it was 
Win an Experimenters kit 
Win a Mini-meter 
Win a Multimeter 
Win a Soldering iron 

DIGITAL 
Byting the scene optical digitizers 
Digital servicing tools 
Digital fault finding methods 
Logic trainer 
Techniques of digital fault finding 

ELECTRONIC TECHNIQUES 
Designing simple transistor amplifiers 
Designing with pot cores 
Electrons from cold emitters 
Electronic speed control for motors 
Handling CMOS 

ELECTRONICS — IT'S EASY 
Part 3 — meters and measuring 
Part 4 — frequency, waveforms, etc 
Part 5 — electronics in communication 
Part 6 — capacitance & inductance 
Part 7 — inductive and capacitive reactance 
Part 8 — combinations of resistance, 
inductance and capacitance 

Part 9 — detection and amplification 
Part 10 — introducing transistor 
amplifiers 
Part 11 — emitter followers and transistor amps 
Part 12 — operational amplifiers 
Part 13 — batteries 

GENERAL 
Camtec — Camp technology 
Constructing electronic projects 
Digital clock — project kit 
Electronics in crime Part 1 
Electronics in crime Part 2 
Electronics in crime Part 3 
Electronics in knitting 
Experiments with lasers 
FM Radio — a new commission 
High temperature batteries 
Ideas for experimenters 
Ideas for experimenters 
Ideas for experimenters 
Led connections 
Pocket programmable calculator 
Reactance chart 
Road safety — an electronic approach 

Jan 
May 
June 
Sept 
Dec 

Mar 
Apr 
July 
Feb 
Mar 
June 
Jan 
Feb 
Mar 
Mar 
Aug 
Mar 
Oct 
Aug 
July 
June 
July 
July 
Oct 
Aug 
Nov 

34 
96 
94 
98 

58 
84 
30 
46 
42 
24 
28 
50 
42 
17 
127 
52 
52 
34 
44 
44 
42 
56 
so 
47 
86 

Dec 
Nov  50 
Mar  39 

Feb  16 
Dec 
Mar  79 
Dec 
Dec 
Oct  42 
Apr  62 
Mar  127 
June  87 
Jan  87 
Aug  71 

June 
Apr 
Apr 
Apr 
Apr 

Oct 
Oct 
Apr 
Sept 
Aug 

Jan 
Feb 
Mar 
May 
June 

July 
Aug 

Sept 
Oct 
Nov 
Dec 

34 
56 
so 
64 
48 

107 
110 
98 
44 
80 

92 
71 
80 
88 
79 

74 
96 

86 
100 
100 

Nov  94 
May  57 
Dec 
July  24 
Aug  83 
Sept  67 
July  56 
Jan  58 
Feb  82 
Dec 
Oct  134 
Nov  127 
Dec 
Oct  94 
Feb  95 
June  86 
Sept  34 

Robots in space 
Sensors on 
Sensors on 
Sensors on 
Sensors on 
Sensors on 
Solar power — a partial energy solution 
Spacecraft guidance 
The lightwriter 
Tribute to Marconi 
What's on in 74 
Window washing electronically 

SCIENTIFIC TECHNIQUES 
All at sea — Part 2 
Counting photons 
Lasers at work 
Lasers at work — Death ray 
Magnetic river 
Time check for radio  rbon dating 

VIDEO 
Cable TV — the wired city 
Facts about colour TV 
Matrix TV 
Picture to signal — colour cameras 
Projection colour TV — here now 
Short wave facimile broadcasting 
Three chip colour TV decoder 
Understanding colour TV — Part 1 
Understanding colour TV — Part 2 
Video disc — colour TV 
Video player breakthrough 

Aug 
Jan 
Mar 
June 
Sept 
Nov 
Feb 
Dec 
Feb 
Apr 
Feb 
May 

Apr 
Nov 
Jan 
Mar 
May 
May 

Nov 
July 
Oct 
Sept 
July 
Feb 
June 
Nov 
Dec 
July 
Jan 

24 
123 
103 
109 
107 
118 
24 

37 
38 
132 
42 

24 
32 
16 
24 
24 
118 

90 
106 
24 
25 
34 
98 
106 
24 

88 
27 

PROJECTS 
AUDIO 

ETI Synthesizer Pt 4, Envelope generator and VCA 

Jan 
ETI Synthesizer Pt 5,Transient 2 generator  Feb 
ETI Synthesizer Pt 6, Voltage controlled filter  Mar 
ETI Synthesizer Pt 7, Output module, exp cony. etc 

Apr 
ETI Synthesizer Pt 8, External inputs, keybd.  June 
ETI Synthesizer Pt 9, Completing the 4600  July 
50 Watts/channel stereo amp — project 422 Pt 1 May 
50 Watts/channel stereo amp — project 422 Pt 2 June 
Four channel amplifier — project 420  Jan 
Graphic room equalizer — project 427  Oct 
Monophonic organ  May 
Plus two'--- add on SQ decoder amplifier  Apr 
Rumble filter for turntables  Oct 
Spring reverb/mixer  Sept 
SQ Decoder  Mar 

GENERAL 
Basic power supply  May 
Colour organ  Nov 
Digital alarm clock  Mar 
Drill speed controller  Oct 
Dual beam adaptor for CRO  July 
Frequency counter and DVM adaptor  Jan 
Integrated circuit tester  Aug 
Kill that ghost — TV  Feb 
Metal detector  Dec 
Nickel-Cadmium battery charger  Feb 
Pocket metronome  Aug 
The Printimer  Aug 
Three temperature controllers  Oct 
Touch control light dimmer  Nov 
Transistor tester  May 
TV Masthead amplifier  Dec 

MOTORING 
Capacitor discharge ignition/tacho/rev limiter  Dec 
Car alarm  Nov 
Courtesy light extender  Oct 
Headlight reminder  Oct 
Ignition timing light  June 
Tacho — timing light  Sept 

SIMPLE PROJECTS 
AM/FM experimental simulator 
Basic power supply 
Crystal radio 
Electronic combination lock 
Farmers ferry game 
Ground connection wireless link 
Hee-Haw siren 
Meter beater 
Morse practice oscillator 
Multivibrator 
Simple amplifier 
Simple intercom 
Simple neon relaxation oscillator 

50 
58 
76 

66 
66 
69 
73 
74 
64 
73 
58 
74 
56 
58 
71 

61 
76 
62 
62 
64 
70 
72 
90 

65 
76 
64 
80 
72 
62 

56 
67 
64 
58 
52 

Mar  91 
May  61 
May  72 
Oct  59 
Sept  76 
Aug  102 
May  60 
Nov  60 
Mar  91 
May  63 
May  65 
Oct  69 
June  84 

Simple stereo amplifier 
Temperature alarm 
Temperature meter 
Two simple radio receivers 
Using AM/FM simulator 
Wailing siren 

Acoustic Research AR-7 loudspeakers 
Acoustic Research LST loudspeakers 
Crown D-150 -Power amplifier 
Dummy head stereo 
Dynaco A-50 loudspeakers 
Elac cartridges, STS 555 and STS 655 
GL-2A loudspeakers 
Goodmans domestic monitor loudspeakers 
Harmon Kardon HK1000 cassette recorder 
Heil AMT-1 loudspeakers 
Leslie plus two loudspeakers 
Ohm F loudspeaker 
Philips 521 amplifier 
Philips motional feedback loudspeakers 
Pioneer CT 5151 Cassette recorder 
Pioneer PL 51 direct drive turntable 
Rectilinear loudspeakers X1a 
Rotel amplifier RA 611 
Soundcraftsman graphic equalizer 
Teac A-360 Cassette recorder 
Yamaha NS-670 loudspeaker 
Yamaha's CA-800 A/B amplifier 

Dec 
May  64 
May  71 
July 
May  92 
May  60 

so 

Apr  90 
May  48 
Dec 
Aug  50 
June  50 
Jan  90 
Aug  90 
July  83 
Feb  42 
Aug  42 
Oct  34 
Dec 
Jan  42 
Nov  64 
May  34 
Nov  42 
Mar  98 
Mar  34 
July  50 
Apr  34 
Sept  82 
Oct  46 
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ERRATA 
ROUNDUP 
Jan.'73-Dec.W 
Master Mixer, Mar 73, Page 60. 
Windings details for coil L1 as given in Table 1 are 
incorrect. The number of turns should be 1000 not 100. 

Digital Stopwatch. Oct 73 
There is a typographical error in the parts list on page 102 
of this project. 
Capacitors C6, C7, C8 and C10 should be 4.7 µF not 4.7 
pF and 1 pF as shown. The correct values are shown in the 
circuit diagram. 
Integrated circuits IC3, 4, 5, 6 and 7 should be 7490's not 
7493. The correct numbers are shown on the circuit 
drawing. 

Laser, Dec. 73 
The circuit drawing on page 43 shows C8 with incorrect 
polarity. This capacitor should be reversed. 

ETI Synthesizer 
Modifications have been made to some modules in the 
synthesizer, and these have been published as follows; Page 
68 April 74, Page 69 June 74 and Page 69 July 74. 

420 Amplifier. Jan 74 
Page 66, Fig. 3. Under 'notes', bottom left of circuit 
diagram, 01 should be TT 800 not TT 801. 
Fig. 4, The printed circuit board is incorrectly designated. 
The correct nomenclature is ETI 420c not ETI 420a. 
Premaplifier parts list, page 68. In list of resistors line 
commencing R5, R6, delete R26. Add R28. 
In list of capacitors commencing Cl, C2, add C31 and 
C32. 
Page 70. Paragraph 12b — should read cable is 6" i.e. 
15cm. Paragraph 12c — should read cable is 8" i.e. 20cm. 

Discrete SG Decoder, Mar 74, page 73 
C22 and C30 on overlay are shown with wrong polarity. 

Monophonic Organ. May 74 
Due to a platemaking error, the component overlay for 
the monophonic organ was omitted from the printed circuit 
board pattern shown as Fig. 3 (page 60). The correct 
drawing is shown on this page. 

'Monophonic organ overlay — May '74' 

TO SPEAKER 

ON 
POWER 

OFF 
+9V 

ON 
TREMOLO 
SW1  OFF 

OV 

422 Stereo Amplifier. May 74 
Page 73, SPECIFICATION. Frequency response should be 
20 Hz-20 kHz ± 0.5 dB not 5 dB as published. 
Page 74, circuit diagram. Voltage at junction of R55 and 
R57 should be 1.7 volts not 2.9 volts as published. 
Page 78 
Lines six and seven in the third column of the parts list 

should read as follows. 
ZD1  Zener  diode  BZY88C5V6,  ZD2  Zener  diode 
BZY88C5V6, ZD3 Zener diode BXZ70C18 (16V or 20V 

will do). 
Fairchild type AY9149 and AY8141 transistors, as used 
in this amplifier, are no longer available. Types MJ2955 and 
2N3055 may be used as replacements but these have a 
lower fT and high frequency oscillation may occur on some 
amplifiers when these transistors are used. 
To overcome this problem the following modifications 
should be carried out on the main amplifier board. 
1. Connect 0.1 ,uF capacitors in parallel with R33, R34, 
R39 and R40. 
2. Change C7 and C8 to 330 pF. 

Tacho Timing Light, Sept 74, page 54. 
SCR1 should be C106D1 or 2N6240 not 2N2640. 

Graphic Equalizer, Oct 74, page 74 
Capacitor C16 should be 0.001 pF not 0.01 pF. R20 
should be 18k ohms as shown on circuit diagram. 

Pot Core Design, Oct 74 
Page 112; Table 2 should be headed 'P26/16 Potcores' not 
P18/11 Potcores. In table 2A insert line in sequence 
28820 — 4C6 — 22 — 120 — ± 1% — 30780 — Green. 
In table 2B after catalogue number 29240 change 29280 
to 29250. 
Page 113; Table 3 should be headed P18/11 Potcores. 
Table 3a, grade of ferroxcube for the first six cores should 
be 3B7 not 387. 
Catalogue number 24240 has an effective permeability of 
47 not 100.5. 
Catalogue number 24450 has a tolerance on inductance of 
± 1% not ± 3%. 
The third column should be headed 'Number of turns for 
1 mH cc 

Simple Intercoms. October 1974 page 70. 

Fig. 1. Output of LM380 should be labelled pin 8 
not pin 3. 

Meter Beater — Nov 74 Page 60 
Fig. 1 circuit diagram. Switches at centre should read 
from top to bottom. SW1b, SW2b, SW3b. Switches at right 
should read from top to bottom, SW1a, SW2a, SW3a. 

ebb  ebrl  PR 

4 o (]AE' 

iii 
occc0000 



For $849.00* 
you can have music 

that sounds like a million. 

Why the big price tag? 

The SX-1010 is the most 
powerful two-channel receiver 
we've ever built. Designed to 
deliver an earth-moving 100 
watts RMS per channel, the 
SX-1010 was created to surpass 
the demands of the most 
discriminating audiophile. 
In doing this, we've elevated 
music listening to an experience 
that goes beyond all previous 
norms. But, of course, the man 
who chooses this unit is above 
average as well. 

Why the big power? 

To deliver really big sound. 
Not just in loudness—that only 
hurts the ears. But, big in 

*Recommended retail price 

realism of tonal quality. Big in 
purity of reproduction. And big 
in faithfulness to the original 
performance. A skillful blend of 
advanced electronic engineering 
and a delicate sensitivity to the 
needs of the inner man. After 
all, isn't that what you really 
expect from a piece of Pioneer 
audio equipment. 
At Pioneer, we uphold that 
trust with almost 40 years of 
exclusive commitment to audio 
excellence. And from our vast 
resources as one of the world's 
largest audio companies, we are 
privileged to offer seven new 
two-channel receivers. They're 
all great. It's just that some of 
them are greater (and naturally 
more expensive). Which one 
you choose depends on how 

demanding you want to be. 
Stop by and see your local 
dealer for a demonstration. Yóu 
don't have to be a millionaire to 
listen to music like one. But, 
it helps. 

PIONEER ELECTRONICS 
AUSTRALIA PTY. LTD. 
256-8 City Road, South 
Melbourne, Victoria 3205 
Phone:. 69-6605 
Sydney 93-0246, Brisbane 
52-8213, Adelaide 267-1795, 
Perth 76 7776 

OD PIONEER' 
High fidelity stereo. That's how perfection sounds. 
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H 
NUN 
FUR 

179.95 

• 4-12 and 12-22 MHz SW 
.FM and AM • Battery/AC 

• Jr 
• RYDALMERE 
• EPPING 
• PYMBLE 
• SEVEN HILLS 
• GOSFORD 
• CAMPBELLTOWN 
• MERRYLANDS 
• HORNSBY 
• MIRANDA FAIR 
• EMERTON 
• MAROUBRA 
• NEWCASTLE 

_ 

IF YOU KNOW TRUE COMMUNICATIONS VALUE.. INSIST 
ON THE --e ,4£1.Sle7C: DX-160 5 BAND RECEIVER 
The big, exciting professional. .a real brute of a receive,r with gutsy, no-nonsense circuitry, continuous 
coverage from 535 kHz to 30 MHz and electrical bandspread for 160-10 meters (Ham & CB) Controls for 
ANL, fast-slow AVC, receive-standby, AF & RF gain, antenna trim, main and bandspread tuning. It has OTL 
audio, cascade RF stage, zener stabilization to cut drift, headphone jack, logging scale, noise limiting in IF 
and audio stages. Operates on 8'D' cells, 12-VDC negative ground or AC. 61/2" x 141/4 " x 91/4 " with a massive 
extruded aluminium front panel. Outboard speaker included. This receiver, with the trusted Realistic 
brand name has been acclaimed world wide by shortwave listeners and amateur radio operators. 
20-152 

HEAR MORE WITH 
7 4 L /5-2e7C_ 

PORTABLE ASTRONAUT 4 

59.95 
The low-priced 4-band portable that 
tells you what in the world is going 
on! FET-IC circuitry gets global broad-
casts plus AM/FM. Fine tuning on SW, 
tone control, 31/2" speaker, telescopic 
SW/FM antenna, built-in AM antenna, 
jack for external antenna. With ear-
phone, AC cord. 
12-774 

2B0-316 Victoria Road. 
16 Langston Place, 
1112 Pacific Highway. 
Shop 108, Regional Centre, 
linperial Centre, Mann Street. 
79 Dumaresq Street, 
209 Merrylands Rd., 
2b Burdett Street, 
Fountain Court Levai, 
Shop 17 Emerton Village. Jersey Road 
181 Maroubra Rd.. 
788 Hunter Street West 

Phone.  638-6953 
Phone:  86-1827 
Phone:  449-5046 
Phone:  622-7507 
Phone: 043 24-3392 
Phone:  046-23524 
Phone:  637-4448 
Phone:  47-1673 
Phone:  525-3350 
Phone:  625-5870 
Phone:  34-5683 
Phone:  69-2207 

SW ANTENNA KITS FOR 
LONG DISTANCE 
LISTENING 

Economy model 50' copper wire, 25' 
lead-in wire,  also with insulators 
and simple instructions. 
278-1373 4.35 
Deluxe model 75' copper wire, 50' 
lead-in  wire,  plus  insulators  and 
easy instructions. 
278-758  9.25 

TUE WORLD WIDE SUPER MARKET OF SOUND FOR 52 YEARS 
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KIT'S  
KOLUMN 
It was the late Professor 
Herman Horne who first 
expounded the theory that 
Hi-Fi is a disease which 
impels its victims at an ever-
increasing velocity towards 
poverty. 
He was right. A friend of 
mine gets a kick out of 
sitting in his garage at 
night, just listéning to his 
house. 
He did what most Hi-Fi 
enthusiasts do. Bought a 
you-beaut turntable and 
amp, then looked for a 
good brand of speaker 
system. 
It was good, and it cost 
hi m the earth, But it still 
wasn't quite good enough 
to handle all the perform-
ance of his other equip-
ment. Three speaker 
systems later, he's got 
something more like it. 
He could have saved hi m-
self a lot of mucking 
around and around 50% if 
he'd built one of our 
systems. 
We work it a bit like an 
options list for a car. Only 
with us, the saving is 
considerable because you're 
not paying high labour 
charges for someone to 
put the system together. 
You do it. And it's easy. 
Apart from the variety of 
enclosures and baffle 
boards, the kits really are 
complete. And that includes 
even front-edge veneering 
and a clever sort of snaggy 
nylon gripping that holds 
:the removable front grille on. 
Most of this is explained 
at the right here, but 
another point worth men-
tioning is that we're so 
deeply into this side of the 
business that we can easily 
supply baffle boards to suit 
existing enclosures on a 
custom one-off basis. 
It's a great way to start 
with the opti mu m system, 
without going to inter-
mediates. And you can 
expand as you like by 
getting a different baffle 
board, and doing clever 
speaker swop-abouts. 
And with the brass you 
save — well, you might even 
consider carpeting your 
garage floor! 
A Merry Christmas to you 
all — and especially to 
Alfred E. Neu man of Gore 
Hill, who writes such nice 
letters. But in 
crayon? 

SPEAKER SYSTEMS YOU 
CAN BUILD OVERNIGHT 

Systeml Enclosure 

$19•50 
Already assembled and 
veneered, and co mplete with 
baffle board and peel-off 
front grille. Size is approx. 
21'/2" x 12"A" x 19%". 

System 2 Enclosure  System 3 Enclosure 

$22•50 $25•50 
As with system 1, co mplete in  The beautiful giant. Sa me 
every respect. All you do is  details as for others. Well made 
rub over with Mr. Sheen. Size  and finished. This one measures 
is approx. 251:" x 17" x 2314".  27%," x 19'A" x 25Y2. 

NOTE: Two different baffle boards are available for each enclosure, and enclosure price includes one 
baffle board which will suit whichever speakers you choose from the selections below. 

speaker selection 
to suit above 
systems  iserfb 
1A: 6" Plessey C60 woofer (P&P 75c) $10.90. 
3" Plessey C3GX dome speaker (P&P 50c) 
$4.90. 
1B: 8" Plessey C8M X speaker (P&P 75c) $9.50. 
Board also has a two-inch vent. 

2A: 12" Plessey Cl2PX woofer (P&P $1.50) 
$21. 1" Plessey X30 dome tweeter (P&P 
50c) $7.50. 

2B: 8" Magnavox 830 woofer (P&P $1) 
$18.50. 1" Phillips dome (P&P 50c) for $8.75. 

3A: 12" Plessey Cl 2P woofer (P&P $1.50) 
$19.80 OR C12PX (P&P $1.50) $21. 6" 
Plessey C6MR mid range (P&P 75c) $8. 1" X30 
dome tweeter (P&P 50c) at $7.50. 

3B: 12" Phillips woofer (P&P $1.50) $28. 
5" Phillips mid-range (P&P 75c) $13.50. 
1" Phillips dome tweeter (P&P 50c) for $8.75. 

Baffle Board to your specifications 
$2.50 extra. Separate baffle boards 
$6.00 each. 

Everything _goes 
bounngg 

ET l'S superb new spring reverb unit. 
Our kit gives you everything you 
need to build it. More sophisticated 
and versatile than the 1972 version, 
in that it has its own mixing facilities 
and stereo operation. Use between 
preamp and main 
amp, or after disc pre-
amp, or high level in-
put and preamp. Input 4 loorry.1,.,&p$2 

RESISTORS 
What is this? Give-away month? 
Look at these ... %W &  $2.00 
per 100 of one type or $2.50 per 
100 mixed, or 3 cents each. 
1W: $4.00 per 100 of 1 tyce, or 
$5.00 per 100 mixed, or a miniscult 
6 cents each. P&P: under 100, 
add 50c. For each 100, add 80c. 



SYDNEY: 402 Kent St. Sydney, 29 1005. 
982 9790. ADELAIDE: 12 Peel St. Adelaide, 87 5505. BRISBANE: 
293 St. Paul's Tce. Fortitude Valley, 52 8391. MELBOURNE: 271 Bridge Rd. 
Richmond (Gallery Level, Church St. entrance) 42 4651. PERTH: 
557 Wellington St. Perth (Opp: new bus terminal), 21 3047. 

*NEW SHOWROOM JUST OPENED! 657 PITTVVATER ROAD, DEE WHY. [OUR $79 MISTAKE Some muddlehead at our ad agency left 
the price off our BSR P128 turntable 
bargain in ETI last month. Should have 
been $79. Still is. And still is five bucks 
under you-know-who's catalogue price. 
P&P $3. 

e BUILD THE NEW ETI GRAPPE-9") 
EQUALISER: COMPLETE KIT- $94 

ETI 427 (October 1974). Nobody has a perfect room and so even 
the greatest Hi-Fi system can sound a bit off. Usually, a unit like 
this would cost you a leg and a half, but now you can get into the 
big league without getting poor. Broadly, your Graphic Equaliser 
will co mpensate for speaker and room deficiencies, and show you 
pretty dramatically that you don't have to put up with resonances 
and dips. The ETI 427 has nine filters spaced at octave intervals 
in each of two channels. Construction is relatively easy, but if 
you're a beginner, you'll need so meone to hold your hand. 
Complete kit includes prewound coils, veneered cabinet, screws, 
nuts, and so on. P&P: $3.50. 

/TEXAS 
CHEAP 
Not the lone star state, but 
power transistors fro m famous 
Texas Instru ments Incorporated. 
Cop these low prices   
TIP316: 0.94  TIP326: 0 98 
TIP33C: 1.00  TIP34C: 1 05 
TIP356: 1.10  TIP36B: 1 15 
TIP2955: 1.30  TIP3055: 1.14 
Discounts on 10 or more of any 
one type. Minimu m mail order 
$2. P&P: as a rough guide, allow 
50c for up to 10 items. Phone 
us for P&P quote on larger 
orders. 

TTL ICs 
39C 

Kitsets special November only 
on each of the following   
7400 7401 7404 7405 7410 
7420 7430 7440 7460. Prices 
for others similarly low, like: 
7470: 0.43 7472: 0.43 7473: 
0.49 7474: 0.79 7480: 1.50 
7492: 1.30 7496: 1.70 
74107: 0.70 74121: 0.85. 
Where you-know-who crashes 
prices, we demolish 'em. 
Sorry, no quantity discounts 
at these prices. Sa me 
mini mu m order and P&P 
details apply as for Texas deal 
at left. 

CAPACITORS: 
This is it. Any electrolitic capacitors we have in 
stock are reduced this month. From the normal 
price, you cut 10% OFF. 

10Z OFF 
Low priced 
Valves 

Not low quality - Just lo w price. 6 °Mar. These are really top grade. 
of the most-used T V. receiver We'll keep supplying the m as long 
valves et prices that rnek• it  as our stocks hold out, Mi% types 
worth stocking up big. They're  any way you like to get the lo w 
Matsushita (" National") so you  quantity prices. Special QUO.e, 
kno w they're good. Don't fell On orders over 100. Mini mu m 
for cheap leek rip-offs others  order, 10 mused valves. 

TYPE LIST PRICE PRICE EACH FOR MIX OF 

NORMAL PRICE 1- 50 

1S2 
6AL3 
6BL8 
6MB8 
6CM5 
12AV7 

$1.98 
$2.00 
$2.00 
$2.10 
$2.90 
$1.92 

$1.20 
$1.20 
$1.20 
$1.20 
$1.90 
$1.20 

pack/post 50c 

50 - 100 

U-BUILD STEREO AMP 
HUGE 50 WATT 
PER CHANNEL 15 
Hang on to your house when you build this beauty. Superb ET circuit 
gives genuine 50W RMS per channel with both channels driven into 
8 ohms at typically less than 2% distortion. Ideal for nerve-shattering 
jokes on your mother-in-law. If you can whack a crystal set together, this 
should be a snack for you. Complete with real teak cabinet. P&P $3. 

40  M M M M M M MM  M M M M M M MMM  M M M M M M in/ N e 

Use this coupon for mail order. Please don't send cash.Remit by Postal Order or CrOSSed 
cheque, made payable to Kitsets (Aust) Pty Ltd. Send to P.O. Box 176 Dee Why 2099. 
For PMG/COD delivery, call 982 7500 (Area code 02) anytime (24 hour service) and 
tell us what you want. Orders are despatched within 24 hours. Please fig out form 
carefully and PRINT all details NE ATLY. If your order comes in looking like a second-
hand pakapoo ticket, we have to hang on to it until you send us a furious letter, And 
that doesn't do either of us any good. 

SEND TO:   

ADDRESS:   

  P'code   Phone   

A  1,3 O E 

HO W 
MANY 

NAME OF GOODS AND 
CODE NU MBER IF GIVEN 

PRICE 
EACH 

P & P 
EACH 

SUB 
TOTAL 

If you want your order sent reg stered (advisable) add 75c 

.4 - :ITE M TOTAL: add colu mn A. I  RE MITTANCE TOTAL: Add Colu mn E -Oh 

Copyright 1974 Kitsets Aust. Pty. Ltd.  dr  Al*11 M M M M M en ma am im m am ma am m m um mi im mu mu m ma mum m mu mil. 

JM0064DPS 



(A) 

UNDERSTANDING 
COLOUR TV 

The aim of this series is to explain the basically simple principles which, 
when combined, make the near-miracle of colour television possible. 
The intention is to avoid intensive explanations of any step in the 
process (as a specialist may require) since this would cause a general 
reader to feel adrift. Instead we shall describe the fundamentals which 
are essential matter for anybody seeking a broad understanding of 
colour television. 

IN PART 1, last month, it was shown 
that the human eye can be persuaded 
to see almost any colour merely by 
presenting it with a mixture of three 
lights of the primary colours red, green 
and blue in suitable proportions. The 
only shortcoming of the illusion is that 
the full vividness (saturation) of most 
of the pure spectral colours cannot be 
simulated, but it is acceptable for 
television. 
Ordinary  monochrome  television, 
like black and white photography, 
conveys a visual impression of a scene 
by reproducing only the brightness of 
each part of the scene in correct 
position relative to all the other parts. 

I COLOUR TV 
'CAMERA 

LENS 

For many purposes this 'brightness 
copy'  is adequate  since  we  can 
recognise most objects by their shape 
alone, and guess at their colours from 
experience. Colour TV on the other 
hand  requires  three  brightness 
variables — one for each primary 
colour. 
Fairly obviously, a workable colour 

television link can be made by using 
three monochrome television links as 
follows: Three monochrome television 
cameras view the same scene through 
red, green and blue filters respectively. 
The brightness copy produced by each 
camera is displayed through a similar 
coloured filter. The viewer looks at the 

GREEN FILTER 

- BLUE FILTER 

PICKUP 
TUBE 

Ok RED 
LIGHT 

RED FILTER 

GREEN FILTER 

BLUE FILTER 

TV SIGNALS 

BLUE 
LIGHT 

1 
03) 

GREEN 
If LIGHT 

PICKUP 
TUBE 

DICHROIC 
MIRRORS 

PICKUP 
TUBE 

 _J 

red, green and blue brightness copias 
superimposed and therefore sees the 
original  colour scene.  This simple 
scheme  is  sometimes  used  for 
closed-circuit projection television, in 
the form shown in Fig.9. 
Unfortunately  the  scheme  is 
impracticable for  domestic  coloJr 
television. The main objection is to the 
use of three transmitting channels. 
This  would  involve  expensive 
triplication  of  transmitting  and 
receiving equipment, ineffective use of 
transmitter  power,  and  excessive 
occupation  of  valuable  frequency 
space (a single television signal fills a 
bandwidth that could otherwise be 
occupied by at least 400 different 
radio  programmes!).  Another 
objection  is  that  standard 
monochrome receivers, of which large 

MONOCHROME 
TV CAMERAS 

411•1 1•16 

MONOCHROME 

TV PROJECTORS 

TV 
SIGNALS 

PROJECTION SCREEN 

c23, 
C D 

Fig. 9. A workable colour tv link can be 
made by using three monochrome links 
to copy the brightness of a scene 
independently in each of the three 
primary colours. Fig. 9a (top) shows a 
simple closed-circuit projection tv 
system. To reduce registration problems 
a single lens can be used to view the 
scene, and dichroic mirrors used instead 
of filters to split the light into its 
primary colour components, to give the 
usual arrangement of a colour tv camera 
shown in Fig. 9b (below). 



numbers will probably always be in 
use, would give poor pictures since any 
single colour channel has an unnatural 
colour bias, e.g.: a bright red object is 
'black' to the blue channel since it 
reflects no blue light. 
The solution of these two problems 
of  restricted  bandwidth  and 
compatibility  with  monochrome 
receivers was the major achievement 
which  made  domestic  colour 
transmission possible. 

MONOCHROME COMPATABILITY 
This demands that a colour television 
signal should resemble a monochrome 
signal so closely that a viewer of a 
monochrome  receiver  sees  a 
monochrome picture which ideally is 
not degraded in any way, so that he 
cannot  even  tell  whether  the 
transmission  is  colour  or 
monochrome! 
The relative brightness of different 
coloured objects in the monochrome 
picture must be correct. The eye 
sensitivity curve in Fig.2 last month 
shows that the eye is somewhat more 
sensitive to green than red or blue, and 
therefore the colour green should 
appear brighter in the monochrome 
picture than the others. If a scene is 
being viewed by a colour camera (such 
as in Fig.9b), the three tubes of which 
have  been  adjusted  for  equal 
sensitivities, the output signals can be 
added  together  in  the  following 
conventional proportions to give a 
brightness or luminance signal 'Ey' 
whose colour response resembles Fig.2 
and  will  therefore  give  a good 
monochrome picture:— 
.3 ER + .59 EG +.11 EB = Ey where 
ER, EG, EB are the voltage outputs of 
the three colour tubes for any part of 
the scene, Ey -= level luminance of 
that part of the scene. 
Fortunately it is easy to add (or 
subtract) voltages in any proportions 
by means of resistor networks and 
summing amplifiers. 

COLOUR DIFFERENCE SIGNALS 
Transmitting luminance solves the 
compatibility problem  but, at first 
sight,  appears  to  occupy all  the 
frequency  space  available for one 
television channel. For colour we must 

OBJECT TO BE 
TELEVISED 

Ey 

ER — Ey 

COLOUR 
DIFFERENCE 
SIGNALS 

EB — EY 

Fig. 10. Process by which a receiver 
reconstructs the primary colour 
signals required by the display tube 
from the luminance signal Ey plus 
the two colour difference signals. 

ADDING CIRCUIT 

transmit three channels of information 
from which the colour receiver can 
reconstruct ER, EG , and EB. Since 
compatibility  requires  Ey to  be 
transmitted, it would be convenient to 
transmit two further variables: 
ER — Ey 
and EB — E. 
These are known as colour difference 
signals and are of interest only to 
colour receivers. In the receiver, ER 
and EB can be reconstructed simply 
by adding particular pairs of signals 
together thus: 
(ER — Ey ) + Ey = ER 
and (E s — Ey) + Ey — EB 
It iS not necessary to transmit more 

than the three signals E, (ER — Ey ) 
and (E s — Ey) for the receiver to be 
able to reconstruct the third primary 
colour signal EG as well, since it can 
be obtained from: 
— .51 (ER — Ey) — .19 (E s — Ey) + 
Ey = EG 
To prove this just write the equation 
again,  replacing  Ey each  time it 
appears by its full form (.3 ER + .59 
EG -I- .11 Es). Try it! 
The colour difference signals have 
peculiar properties which are worth 
summing up. 
1.  In  conjunction  with  the 
luminance signal they provide suffi-

VOLTAGE 

TV 
CAMERA 

VIDEO 
SIGNAL 

PATH OF SCAN 

AMPLIFIER WHICH MULTIPLIES 
INPUT BY THE FACTOR SHOWN 

cient information for a colour receiver 
to reconstruct ER, EB and EG . The 
process is summarised in Fig.10. 
2. A monochrome receiver does not 
use the colour difference signals, only 
the luminance signal which contains all 
the  brightness  information  of the 
scene. 
3. The  colour  difference  signals 
convey  no  brightness  information. 
Together they specify points on the 
triangle of reproducible colours, and 
their axes were shown in Fig. 8 last 
month. Thus they convey information 
on the hue and saturation of any 
colour. 
4. Unlike Ey their values can go 
positive or negative. 
5. For white, black or any shade of 
grey, both colour difference signals are 
zero. Thus the converse compatibility 
requirement of a colour receiver being 
able  to  receive  a monochrome 
transmission is neatly solved since no 
colour  difference  signals  are 
transmitted  and  their  values  are 
effectively zero. 

BANDWIDTH 
Somehow the two colour difference 
signals must be transmitted together 
with the luminance signal in spite of 
the fact that the luminance signal can 

TRANS 
MITT ER 

Fig. 11. Principle of tv scanning. The flyback at the end of a scan line to the start 
of the next is assumed to be instantaneous. 
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UNDERSTANDING COLOUR TV 
VOLTAGE 

tIRECEIVER STAGES 
DETECTED 
VIDEO SIGNAL 

DISPLAY SCREEN 

Fig. 12. Television display. The screen is scanned in synchronism with the camera by a spot of 
brightness controlled by the video signal. If the scan is sufficiently fast, an illusion of the 
televised scene is created. 

be expected to take up all the available 
frequency space for a television signal, 
and  in such a way that neglible 
interference between the three signals 
occurs!  The  requirement  seems 
impossible  until  the  nature  of 
television bandwidth is understood. 
Referring to monochrome television, 
at any instant the television camera 
produces a voltage which represents 
the brightness of a single small part of 
the  scene.  To  convey  brightness 
information about the whole scene, 
the pickup tube in the camera 'scans' 
the scene in horizontal sweeps (lines) 
each a little below the previous one, 
similar to the movement of your vision 

RESPONSE 

(FINE  5 
DETAIL) 

MHz (COARSE 
DETAIL) 

in reading this paragraph. The output 
voltage therefore varies as the scan 
passes across light and dark objects, 
this forming the video signal. This is 
shown in Fig.11 where the output 
waveform can be related to the simple 
picture shown. When the whole scene 
has been scanned, the scan begins 
again from the top. 
It is arranged  that the receiver 
produces a spot of light on its screen 
which scans the screen surface in 
synchronism with the camera scan. At 
any time the brightness of the spot is 
made proportional to the voltage from 
the camera. If the scan is so fast that 
each part of the screen is rescanned 

FREQUENCY 

Fig. 13. 

a) To ensure a luminance signal does not occupy excessive bandwidth it is passed through a 
filter of the response shown, which permits adequate picture resolution. 

ENERGY 

15.625 Hz 

FREQUENCY 

b) A scene containing only horizontal detail would cause a luminance signal containing only 
harmonic frequencies of 15.625 Hz. 

c) The luminance signal for 
multiples of 15.625 Hz. 

80 

ENERGY 

15.625 Hz 

FREQUEN 

typical real scenes still tends to contain energy concentrated at 

before the visual impression of the 
previous scan has faded, the eye has 
the impression of a complete picture 
as shown in Fig.12. 
Clearly the video signal must at times 
change very rapidly between its 'black' 
value and its 'white' value. It is vital to 
know the fastest it might change. The 
following determine this. 
1. The faster the scan the faster the 
video signal may have to change. In 
most countries a whole picture, called 
a  frame  in  comparison  with 
cinematography, has 625 lines to give 
adequate  vertical  resolution. 
Successive pictures must be presented 
to the eye about 50 times a second or 
flicker is intolerable. This could imply 
a need to scan all 625 lines every A 
second  but  a technique  called 
interlaced scartning is used to halve the 
scanevery alternate line in  second, 
then scan the remaining lines in the 
next J.- second. Each of these scans of 

5  312 1/2 l oines is called a field. From a  
distance the eye sees the field flicker 
rate (50 per second), not the frame 
flicker rate (25 per second). Since 
3121/2 lines are scanned in A second, 
each line is scanned in 64 millionths of 
a second (64 µS). 
2. The finer the detail of the scene, 
the  faster  the video signal  must 
change. It is reasonable to expect the 
picture resolution horizontally to be 
about as good as it is vertically. 
Combining factors such as the loss of 
some vertical resolution because about 
40 lines are necessarily outside the 
picture area, and the rectangular shape 
of the screen, the absolute maximum 
horizontal resolution desirable is the 
ability to display about 320 pairs of 
latfflzate bright and  dark  patches 
across a line. While this is unlikely to 
occur in a picture, such fine detail can 
occur in parts of scenes and the video 
signal would then have to change at a 
frequency of about g  = 5 MHz. In 
practice an absolute limit is set at 5.5 
MHz — see Fig. 13a). This applies both 
to monochrome video signals and to 
the  luminance  signal  for  colour 
television. 
Thus in theory the luminance signal 
might at different times have any 
frequency from zero to 5.5 MHz, 
depending on the scene detail being 
scanned.  Apparently  there  is no 
frequency space available for  our 
colour difference signals since 5.5 MHz 
is all the bandwidth allowed for a 
television channel, and any attempt to 
reduce the luminance signal bandwidth 
would  cause  blurred  (reduced 

CV horizontal resolution) pictures. 
However  examining  the  actual 
occupation of the 5.5 MHz bandwidth 
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by the luminance signal shows that 
some frequencies are far more likely to 
occur than others! For all likely scenes 
to  be  televised,  the  waveform 
produced by a typical scanning line is 
fairly similar to the line before and the 
line after. If we imagine a scene where 
every line waveform is exactly the 
same (a picture of a row of vertical 
bars  perhaps),  a  mathematical 
description of the video signal would 
be: 

(complex waveform of one line) X 
(line scanning frequency). 
Although the complex line waveform 
might consist of many frequencies, the 
video signal would consist only of 
whole multiples (harmonics) of the 
line scanning frequency, which is 62f frjs 
=  15 625  Hz.  (Fig.  13b).  The 
frequencies between these harmonics 
would not occur at all! Although a real 
scene is not like this, all real scenes 
tend  to  give  video  waveforms 
containing little or no energy midway 
between line frequency harmonics. 

COLOUR DIFFERENCE 
BANDWIDTH 
Clearly the luminance signal does not 
fill  the  available  bandwidth  as 
completely  as  it appeared, which 
might offer a possibility of finding 
room for the colour difference signals. 
Can the extra bandwidth requirement 
first be minimised? 
Another property of the eye ensures 
it can. The eye is insensitive to fine 
colour detail i.e. differences in colour 
between adjacent small areas. It is far 
more sensitive to brightness detail, 
which the luminance signal provides. 
The bandwidths of the two colour 
difference signals can be considerably 
restricted  to  1 MHz, resulting in 
reduced horizontal colour resolution, 
without seriously affecting the colour 
picture. The eye tends to extract fine 
detail  from  the  luminance 
information,  and  be  satisfied  by 
correct colours only for comparatively 
large objects in the scene. 
Like the luminance signal, the colour 
difference  signals  contain  energy 
mainly at harmonics of line scan 
frequency. 

COLOUR DIFFERENCE 
SUBCARRIER 
The trick which makes it possible to 
add the colour difference signals to the 
luminance signal without interference 
is to multiply (modulate) them by a 
special high frequency known as the 
subcarrier, to distinguish it from the 
transmitter  carrier  frequency. 
Amplitude modulation of a carrier 
produces  sidebands  or frequencies 
spaced away from the carrier by the 
modulating  frequency.  Since  the 
colour  difference  signals  contain 

mainly line frequency harmonics, the 
sidebands  produced  will  be  at 
line-frequency steps either side of the 
subcarrier frequency, up to ± 1 MHz 
away from it. We are free to choose 
the subcarrier frequency. If it is placed 
between two high harmonics of line 
frequency, all the colour difference 
sidebands will occur in the 'dead gaps' 
of the luminance frequency spectrum. 
The  modulated  subcarrier  can 
therefore be added to the luminance 
signal with minimum interference as 
shown in Fig.14. The process is called 
'frequency interleaving' for obvious 
reasons. 

Since the modulated subcarrier is an 
ac signal it has no nett dc value and 

RESPONSE 

WINE COLOUR DETAIL 
NOT REQUIREDI 

therefore does not affect the output 
level from the simple diode envelope 
detector in a monochrome receiver, 
which therefore responds only to the 
luminance  signal.  The  subcarrier 
oscillation does tend to produce fine 
dots on the monochrome picture but 
using suppressed carrier modulation, 
plus very careful choice of subcarrier 
frequency, make this effect entirely 
negligible. 

Part 3 next month will explain how 
it is possible to modulate both colour 
difference  signals  on  the  single 
subcarrier  and  the  remarkable 
implications of the method chosen, 
summed up in the magic word PAL! • 

o 5 
MHz 

FREQUENCY 

Fig. 14 

a) The colour picture does not suffer much if both colour difference signals are passed 
through low pass filters with this response. 

ENERGY 
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b) Energy in the colour difference signals tends to be concentrated at harmonics of line 
frequency. 
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FREQUENCY 

FREQUENCY 

c) Modulating a high frequency (subcarrier)• 
by a colour difference signal produces 
sidebands to ± 1MHz. 

MODULATED 
SUBCARRIER 

d) If the subcarrier frequency is carefully 
chosen, the colour signal sidebands lie 
between the luminance energy peaks. This 
allows the signals to be added together with 
minimum interference. 

FREQUENCY 
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Sole Australian distributors 

INTERNATIONAL DYNAMICS 
(AGENCIES) PTY. LTD., 
P.O. Box 205, Cheltenham, Vic. 3192. 

Celestion 
Ditton 25... 
they're back! 
Hen's teeth have been plentiful by 
comparison —until now! We've had an 
assurance from the manufacturer that these 
superb speakers will be coming from 
England in regular shipments, so start 
looking for them at any of the addresses 
below. If you know Celestion Ditton 25, 
make new acquaintance with this superb 
speaker system. If you don't —then prepare 

to hear the speaker È which 'Electronics 
Australia' classified as "one of the finest 
loudspeakers ever introduced to the 
Australian market". 
(Complete 
review 
available.) 

Celestion Ditton 25 reproduces all frequencies with the 
utmost realism from 20 Hz to 40 kHz. The design 
utilises the highly successful Auxiliary Bass Radiator so 
that even organ pedal notes are reproduced with 
superb realism. The ultra-wide bandwidth and smooth 
response ensures the truest reproduction of all types of 
orchestral and vocal sounds. 
Size: 32" x 14" x 11". 
Overall frequency response: 20 Hz to 40 kHz. 
Power handling capacity: 25 watts RMS, 50 watts peak. 
Impedance 4-8 ohms. 
Drive units: 12" Auxiliary Bass Radiator, 12" long throw 
bass speaker, 2 pressure type mid and high frequency 
units. 

... and so are DITTON 66 MONITORS,  
DITTON 15's and DITTON 44's. 

Available from: 

N.S.W. 

S.A. 

M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221 
Telephone: 546 1464 
Stereo Supplies, 95 Turbot St, Brisbane 4000 
Telephone: 21 3623 
Challenge Hi-Fi Stereo, 96 Pine St, Adelaide 5000 
Telephone: 223 3599 

TAS. 

VIC. 

W.A. 

A.C.T. 

Audio Services, 44 Wilson St, Burnie 7320 
Telephone: 31 2390 
Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121 
Telephone: 42 3762 
Albert TV & Hi-Fi, 282 Hay St, Perth 6000 
Telephone: 21 5004 
Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606 
Telephone: 82 1388 
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THE GREAT NAME FOR ELECTRONIC 

RE LI A NC E  VVI R E-VV O U N D 

POTENTIOMETERS. 
Type TW single Turn 5 watts. In the 
following v ues : 2.5 -  10 - 20 
- 25 - 50 1, and 100K l. Body dia. 
3/8"  long spindle standard Va" all 
values $2.5 0 P & P 30c. 
Type M W Single Turn 1 W et. In the 
follow.ing values: 10 & 50 IL, 10-30 & 
40k  Body dia. 91". Standard Va" x 
5/8" spindle. Non-sealed. All values 

$1.00 each P & P 20c Type M WT. Single Turn 1,..„Watt. In 
the following values: 500 IL. Spindle 
Va" x 5/8" same di mentions as Type 
M W but sealed. $1.25 P & P 20c 

1-fanci  

e4 M S GIFT ,J1re SCOOP , gesr.an 
28.95i 

25 8 3 3 7  (A S Z 1 6 ) 
IUM  Prap POWER 

GERMAN TRANsIsT oR  Sim.  to , 
OC 28.  Co mplete  With 

nting  kit.  Now  only  fromC. $1.10 or 10 for $1.00 P&P 

5 30c 10 up 48c. 

2N3055'  the ever 
popu lar and Proven. 
power  transistor. 
Now  only  from 
M.S. C. 95c eac h or 
10  f or  $9.00 te vvith  mounting  kit. 
antastIc value P &  1 to 5 30c 10 mPle  p 

48c. 

gift  Dacke 

R,P4:14k rnel°r;::. CoCnonn e.ete 

P.rtiRS'14!  S.r R zc  

1oIy 

esc tat la1; ' nn_q 

.3n-1wwith :tie 

or 9...  811 ,11111111 
eeci n fully 

áreig's ° ffth u 
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PAI NT ONBLOC K  'CAM-erminai 

block • .. pro IdIng a 
fast, positive method 
of  eff  cting 
terrnMations  which 

the  danger  I severed  W2 
completely  liMlnates 

w ires,  the necessitY  for  tinning  and  the disadvantage of 
loose parts. The 'CAMBLOC(' come in 
medium  iniature  and sub-miniature 
size.  The h avy duty  mediu m is rated at 
30a mps, t e Miniature at 20 amps and 
the sub-miniature at 10amps. 
WIRE-UV/WIRE-OUT TYPE (W1) 
Pt.  No:  o.  of  Type.  Price ays each. 

0205  5  Medium  65c 
0208  8  Medium  95c 
0242  2  Miniature 40c 
031 0 10  Sub-Min  $1.00 
0320  20  Sub-mln  $1.25 
0330  30  sub-min $1.50 
VVIRE-it4 SOLDER SPILL-OUT 

TYPE. ( 2) 

0223 3 
026 3 3 
0264 4 
0269 9 
027 1 11 
0333 3 
0334 4 
0336 6 
0337 7 10 
o 
0341 11 
0 Packing20  any  of the above  20c  Post350   

extra 

Medium  55c 
Miniature 35c 

40c 
.,  60c 
"  65c 

s min  60c 
et  65c 
"  75c 
"  90c 
"  $1.00  

Wi 
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H OU RS OF TR A DI N G: 
M ON-TUES-WE D  &  FRI: 9a m - 
5.30p m. TH U RS DAY: 9a m - 7p m. 
SAT: 9a m - 1p m. C.O.D.'s: Please 

add  $1.20  to  Posting  fee.  N O 

O R DERS UN DER $3.00 accepted. 
S.A.E.  FOR  REPLIES  PLE ASE. 
Post  &  Packing  50c  where  not 
included. PLEASE PRI NT Y OUR 

N A ME & A D DRESS. 

COMPONENTS IN AUSTRALIA 

VORTEX STEREO CASSETTE DECK 
mechanism with tape eject facility and 
resettable counter. Easily operated by 
5 push-button (Piano key) controls, 
and includes High Quality "ALPS" 
recording or play-back head and erase 
head. Tape speed 4.75cm (1-7/8") sec. 

Plus or minus 1.5% Wow 
and flutter less than 0.25% 
Operates  on  250VAC. 
with  appropriate  trans-
former PF3723 $873. 

PLESSEY 3 + 3 
STEREO AMPLIFIER 

KIT 

Beautifully packed Easy to 
Build  Kit.  Complete  with 
Volu me,  Bass  and  Treble 
Controls, Power supply and 

components  (Transformer  not  included) 
Complete with co mprehensive instructions. 
Output power - 38 rms per channel. Input 
impedance 20M oh m, Current consumption 
(power  output  =  3W)  680  mA  (both 
channels)  NO W  ONLY  $27.00  P&P $1. 
Transformer to suit: A & R 5508 $7.50 P & 
P $1.00 

vo.r. 

SINCLAIR 
STEREO 60 

PRE-A MPLI FIER & CONTROL UNIT. 
Elegantly modern design with stringent high 
fidelity  standards.  Silicon  epitaxial 
transistors are used throughout and a very 
high signal-to-noise ratio has been achieved. 
The unit is very easy to mount in cabinet or 
modern  plinth  with  motor  and  pick-up 
asse mbly. Input selection is by means of 4 
push-buttons and accurate equalisation is 
provided for all usual inputs. Complete with 
Instructions. Selling previously for $31.30 
NO W ONLY $25.50 P & P $1.00 

welcome here 

i l l e 

RELI ANCE  CONT ROL 

Ø M 

L.:ft.-T U R N  WI R E-
-WOUND  TRIMPOTS.  Ex-einiely psr  n s_irzeel nC,‘noeutfr \encgla 

Wo
a 1‘..tett,eit ia thesepurchase, °ONLY 
os-r AI N ABLE  F ROM  US, 

W 1 5  2 0 P...,C  Mtg. 
20-25-100-250-300  &  500 U  also  15-2( e 
nep semattegd.. Ainil  i.tá 9>j, eaa e. CVV A-1205e-ratu e. d 501a ,11,  

S 1. 25  each.. CC115 20 Turri d.C• Mtg. Cer-

n2-et2.15.yPnaed 21%.,(i e_. aanieo ir1Mçi.  
Non-seaared.  All  •.t $1.25  eac11. 
CC119 20 Turn A.c. nitg. g3t-t( 
met type iq-,100 SG, 1 and 3.0 
M, and 1MM, sealed type. Ail at 
$1.50 each. P&P at% tvPes 25c. 

SUPREME  QUALITY   LU MI-

EXPEN -

°ABLE  TORCHES  •  OWe are .. 
JETS. These  to rches  p f-
ed bY  sealed Lecrilanche Cells. 
In  roe Quaotv Plastic case, at 

a  long 
has  thro .  T 

distance  narrovv 

bearn  w  CHEAPER THAN 
BATTERIES  HEMSELVES.  , 

Handy  The SUPER LUMIJET 
85c each or a carton of 12 for 
$9.50. l'he MINI LU MIJET 75c 
each  or  a carton  of  12  for ' 
$8.00 P&P singles 20c carton  of  , 

12 60c. 

SIGNETICS LINEAR 
I.C. TI MERS 
NE555  TI MER  As  re-
commended  in  the  ELECT-
RONICS  TODAY  project 
features  in  the  November 
Issue. Owing to an enormous 
Purchase of these very versa-
tile linear IC's we can now 
offer them at the very low 
price  of $1.25  each  or  10 

for $11.00. FEATURES: Timing from Mic-
roseconds through Hours; Operates in both 
Astable and Monostable modes; Adjustable 
Duty  cycle;  High  current  Output  can 
Source or sink 200 mA; Output can drive 
2r.T.L; Temperature stability of 0.005% per 
OC Normally  ON  &  OFF  output.  Also 
special offer of Signetics NE556 Timer (Re-
place  2 NE555Timers).  Sa me  features as 
above but in a 14pin D.I.L. Package  $2.15 
each or 10 for $20.00 

s  ts  t A L. 

C HP Re c«T e e" 5 

o F F  TH OK  
..,  E 
cr.  i.p e, 

I-'a-  suitable 
ploerC5  reels. A 
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TO ALL OUR CUSTOMERS, 
SUPPLIERS Et COMPETITORS 
SEASONS GREETINGS 
FOR XMAS Et BEST 
WISHES FOR THE NEW YEAR 
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Features (85A-1) 
Type of cabinet   Closed type 
Type of speaker 

CORAL  
— SPEAKER SYSTEMS   

8" SPEAKER SYSTEM KIT 8SA-1 
35W, 3-way. 3-speaker system in 

\  kit form includes all speakers, 
\ crossovers, terminals, wire, screws, 
coral  emblem for front of box. 

\ 

The features as assembled in a designed 
\  cabinet are as follows: 

  3-way 3-speaker 
Input impedance  8 Oh ms 
Crossover frequency 
Frequency response 
Sensitivity   
Capacity 

4  000 : 9,000 Hz 
 70 -- 20,000 Hz 

93 dB 
 35 W 

$30 
PAIR 

OP • 

12" SPEAKER SYSTEM KIT 12SA-1 
60W, 3-way, 4-speaker system in kit form includes all speakers, 
crossovers, terminals, wire, screws, coral emblem for front of box. 
The features as assembled in a designed cabinet are as follows: 
Features (12SA-1) 
Type of cabinet   Closed type 
Type of speaker   3-way 4-speaker 
Input impedance  8 Oh ms 
Crossover frequency  1  000 : 10,000 Hz 
Frequency response   30 — 20,000 Hz 
Sensitivity   95 dB 
Capacity   60 W 

10" SPEAKER SYSTEM KIT 10SA-1 
50W, 3-way, 3-speaker system in kit form includes all speakers, 
crossovers, terminals, wire, screws, coral emblem for front of box. 
The features as asse mbled in a designed cabinet are as follows: 
Features (10SA-1) 
Type of cabinet   , .  Closed type 
Type of speaker   l 3-way 3-speaker 
Input impedance    8 Ohms 
Crossover frequency  2  000 : 6,000 Hz 
Frequency response   40 -- 20,000 Hz 
Sensitivity   ,   93 dB[ 
Capacity   50 W 

Price $50 pair 
PHILIPS SPEAKERS 
One of the best on the market today. 

! 
Speaker 

Speaker 

Speaker 

Speaker 

Speaker 

M.S.C. SPEAKER ENCLOSURE KITS 
FOR PHILIPS HIGH-FIDELITY 

SPEAKERS 
easy to build • easy on the eye 

• easy on the pocket e no complicateo 
cutting, drilling or shaping • few tools 
required • no need to be a carpenter to 
complete these easy to make enclosures. 

s
...Comes complete  with  prepared and or veneered ready assembled cabinet, front 

\  grille frame, edging and facing veneer, 
\ screws, etc. 

system 2A — for 7" woofer & 1" tweeter 
Power Handling Capacity 20 W rms. 

system 3A — for 8" woofer & 1" tweeter 
Power Handling Capacity 20 W rms. 

system 4A — for 8" woofer + 5" mid range + 1" tweeter 
Power Handling Capacity 20 W rms. 

system 5A — for 8" woofer + 5" mid range + 1" tweeter 
Power Handling Capacity 10 W rms. Colu mn Type. 

system 7A — for 12" woofer + 5" mid range + 1" tweeter 
Power Handling Capacity 40 W rms. 

o 
o 
o 

5A 

$11.50 

$13.50 

$16.50 

$24.00 

$29.00 

GRILLE CLOTH $5 yd. INNERBOND $2.00yd. (Only supplied with above enclosures) 

All enclosure syste ms are specially packed to ensure safe arrival to customer per Comet 
Overnight Transport. As freight rates fluctuate with size of carton, weight & distance, these 
will be dispatched freight forward and insured. 

AD 0160/T8  AD 5060/S08 

AD 1265/ W8 12" High Fidelity Woofer, 30 W rms 
Frequency  Range  10Hz-1.2kHz.  Res.  Freq.  15Hz. 
$19.95  p&p $2.50,„ AD 8065/ W8 8" High Fidelity 
Woofer, 20 W rms 81/ Frequency Range. 35Hz-1.8kHz. 
Res. Freq. 28Hz. $14.00 p&p $2.00. AD 7065/ W8 7" 
High Fidelity Woofer and Mid Range, 20 W rms 
Frequency  Range  50Hz-2kHz.  Res.  Freq.  28Hz. 
$12.00 p&p $1.50._AD 5060/W8 5" High Fidelity Mid 
Range, 10 W rms 81. Frequency Range 50Hz-4.2kHz. 
Res. Freq: 50Hz. $9.85 p&p $1.00. AD 5060/SQ8 5" 
High  Fidelity  sealed  'Sqawker'.  49xv  rms  with 
cross-over  filter  ADF500/4500/8.  et.  Frequency 
Range 180Hz-10kHz. Res. Freq: 210Hz. $13.85 p&p 
$1.00. AD 0160/T8 1" High Fidelity Dome Tweeter. 
20 W rms with 1600 Hz cross-over filter ADF 1600/8, 
40 W  rms  wi W  4500Hz  cross-over  filter  ADF 
500/4500/8.  811.  Frequency  Range  1.5kHz-22kHz. 
Res. Freq: lkHz. $8.58 p&p $1.00. ADF 500/4500/8. 
3-Way Cross-over Network. $11.50 p&p 50c. ADF 
1600/8 2-Way Cross-over Network $5.50 p&p 50c. 
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PAC 'A'  TOROI DAL 
CORES TMC type 107527 
SB.  External  dia meter 
1 3/8"  x  3/8"  deep. 
Internal  dia meter  3/4" 
approx. 6 for $2.00 P & P 
50c. 

PAC  'B' TOROIDAL 
CORES TMC type 107763 
JB.  External  diarfieter 
2 7/8"  x  7/8"  deep. 
Internal  dia meter  1 3/8" 
approx. 2 for $1.00 P & P 
75c. 

4-** 

PAC 'M' 10  assorted 
mi ni at ure  ty pe 
TRI MPOTS.  10  different 
values.  Carbon  track. 
Imported  brand.  Only 
$1.00 P & P 20c. 

MSEVERYTHING IN 
95-97 REGENT ST., REDFERN N.S.W. 2016 
P.O. Box 156 REDFERN  69-5922 

ÉAMEREX  STEREO 
HEADPHONES. A very high grade 
pair of Stereo Headphones at a very 
moderate price. An ideal gift for 
X mas.  Frequency  Ran  : 
20-20kHz.  Impedeance:  4-8 
Power rating: 0.2 W. Each earpiece 
contains a volu me control. Co mes 
complete  with  Curly  Cord  and 
Stereo  Jack  plug.  M.S.C.  Price. 
ONLY $9.50 each plus 75c P & P. 
AMEREX  HEADPHONES.  As 
above with straight cord and less 
volu me controls $6.75 each. P & P 
75c. 

BE YSCHLAG  1 & 2%< 
RESISTORS. One of the best in the 
world. A very special offer of 1/8, 
3/4 , V:, 2 & 3 Watt types. 50 assorted 
values at $2.25. Remember these 
are usually priced between 18c and 
40c each. A PAC OF 50 for $2.25. 
Li mited supplies only. 

PAC 'N' Ism Computer  „ 
board.  10  boardsi. o.i, 
containing  at  least  40  
transistors, resistors, diode; 
& caps. Only $3.00 P & P 
65c. 

PAC  'C'  PHI LIPS 
BEEHIVE  TRI M MERS. 
One of the most ingenious 
tri m mers  ever  produced. 
Concentric air-spaced type. 
3-30pF  & 10-90pF.  3 of 
each type. Only $2.00 for 
the 6. P & P 30c. 

DISCATRONS  f 
Portable record playing pi; JIR O 

',1411f deck mechanism for 7" 
records.  Complete in  metal  case, 
with carrying handle, 12v Motor, 
Stylus,  control  mechanism,  push 
buttons. Definately the last FE W at 
a  give-,a-way  price ... FOR 
PERSONAL  CALLERS  ONLY. 
$1.25 each to clear. 

McMURDO 
SLIMLINE 

CONNECTORS. 
Sli mline Connectors 
are  a most  handy  L 
innovation for mak-
ing  up  Male  and 
Female  Wiiing  connections  for 
Printed circuit and VERO Board. 
The re moveable pins are soldered 
direct into the application Board, 
and the mating wiring direct on to 
the Fe male Strip connector, which 
also has a fixed polarising pin to 
avoid  accidental  reversing  of 
Connector. 20 Connectors fro m 4 
to  12 way in .1" & .15" & .2" 
pitch. $2.50 per 20. P & P 30c. 

30 ASSORTED TELEVISION & 
RADIO KNOBS. In  gold,  silver, 
black  and  grey  finish.  From 
H. M.V.,  Healing,  PYE & A. W.A. 
Very useful for the Radio & TV 
Service  man.  Only  $2.50 a Pac. 
Worth  more  than  treble.  All 
guaranteed and unused. P & P 45c. 

McMURDO CHASSIS MOUNTING 
FUSEHOLDERS. For 13/4" x 1/4" 
(3AG)  glass  enclosed  cartridge 
fuses) Current rating 10a mps at 240 
VAC. 10 for $1.50 plus P & P 15c. 

PAC '0' M ONSTER TAG 
STRIP  PAC.  50 assorted 
tag  strips.  From  2 to 9 
tags.  With  and  without 
mounting f. er $7.50 value 
for only $1.50 P & P 50c. 

SIGNAL DIODES... Type IN914 
(IN4148)  Used  in  nu merous 
projects in both E.A. & E.T.I. 10 
for $1.00 

SIGNAL DIODES... Type 0A95. 
Again  a very popular and  much 
used diode in nu merous projects. 
Unbeatable value 10 for $1.25. PAC 'E' M ONSTER  CAPACITOR 

PAC.  50 branded capacitors.  Each 
pac  contains  25  different 
Electrolytics  &  25  different 
polyester,  cera mic  and  mica 
capacitors. We guarantee 50 diffèrent 
types with  no repeats. ALL NE W, 
UNUSE D & PERFECT. $15.00 value 
at only $5.00 P & P 65c. 

VU  STEREO 
METERS.  Dual 
precision  Meters 
enclosed  in clear plastic case. As 
recom mended  in the 'EA' Stereo 
Cassette  Project  using  the 
'VORTEX'  Deck.  Adaptable  for 
any  other  compatible  project. 
Li mited quantities available. ONLY 
$6.75 each plus 50c P 8, P. 

ACOS DUST JOCKEY 
RECORD CLEANER 

The  most  attractive  and  best 
presented Record Cleaner available. 
Well engineered and contains a free 
bottle  of  antistatic  fluid. ONLY 
$3.50 P & P 50c. 

SIGNAL  DIODES... 
AA119. 10 for 85c. 

Type 

PAC 'F' 200 assorted 10% & 20% 
resistors.  From  1/4  to  2watt.  All 
branded makes. Superb value at only 
$2.00 P & P 65c, 

POLYESTER CAPACITORS. By 
Philips, Wi ma, Ducon & Nichicon. 
A  tre mendous  PAC  for  the 
hobbyist. All useful values. A great 
saving. All new and unused. 25 for 
$2.50. 

SPECTROL  (U.S.A. 
Manufacture)  WIRE 
W OUND  PRECISION 
PO T ENTI O METE R. 
Extre mely  robust 
construction 
wate,rproof  sealed. 
10011 plus  or  minus  1%. Model 
type  132-9564. Dia: ,/4".  Total 
length  11/2".  Spindle  3/4 " x 3/8". 
ONLY $2.95 each plus 30c P & P. 

EXTENDING 
AERIALS 

Transistor  or 
Television  type. 
Sturdily  made  and 
finished  in  heavy 
chro me.  Extends 
fro m  6"  to  36". 
Totally  directional 
due to the integral 
swivel  base.  Only 
from  M.S.C.  can 
these be bought at 
the  fantastic  price 
of $1.75 each or 2 
for $3.00 P & P 50c. 

PAC 'H' Containing 10 un marked but 
guaranteed l'IPN  tgansistors in TO5 
package. Believed to tbe TT800 series 
transistors. I. ast few now remaining 
at 95c P & P 30c. 

ELECTROYTIL 
CAPACITORS 
By  Philips,  Wi ma,  Ducon  & 
Nichicon. A tremendous PAC for 
the hobbyist. All useful values. A 
great saving. All new & unused. 25 
for $2.50. 

PAC 'G' Containing  10 Un marked 
but guaranteed BC177 or BC178. We 
cannot say how many of either type 
would  be  in  a PAC,  but  this  is 
tremendous value at only 95c P & P 
30c. 

ELECTROLYTIC CAPACITORS 
As above but 50 assorted types 
ONLY $4.50. 

PAC 'I' 20 ARRO W toggle 
switches.  S.P.D.T.  type. 
Very sturdily constructed 
and with moulded Dolly. 
In  original  packs of 20. 
Unbeatable value at $3.00 
for 20. P & P 85c. 

PAC 'J' 20 3.5 m m Jack  . 0 
sockets. Open type $1.50 P  e 
& P 15c. 

MOTORIZED 12volt 
CAR AERIALS. 
Manufactured  by 
HAR MAN.  Beautifully 
packed,  and  complete 
with  all  necessary 
connecting cable, raise 
and  lowering  switch 
and retaining cla mp. A 
FANTASTIC  X MAS 
OFFER at only $14.95 
each. P & P $1.00. 

PAC 'K' 10 3.5 m m Jack 
sockets.  Housed  type. 
$1.25 P & P 15c. 

PAC 'L' 10 3.5 m m Jack ;  11 
sockets.  Housed  switch  " 
type. $1.75 P & Pt 15c. 

LOCK-DOWN CAR 
ANTENNA.  Completely 
vandal  proof.  3'  4" 

A  extended.  Nil  feet  when ,locked  down.  2  keys 
supplied,  and  includes  4' 
cable with connector. Side 
key lock: $3.40 each; Top 
key lock: $3.25 each, P&P 
75c. 

POTENTIOMETERS. 20  assorted 
types. Carbon and wire-wounds, in 
LOG, LINEAR, Dual & Single, also 
switched types. A really fantastic 
offer, compared with todays prices 
and  availability.  All  guaranteed 
NE W & UNUSED. ONLY $3.00 P 
8i P $1.00 LI MITED QUANTITIES 
ONLY. 

A MESSAGE 
FROM OUR DIRECTOR 

TO  ALL  O UR  CUSTO MERS, 
REG ULAR OR POTENTIAL. When 
studying our prices, you will no 
doubt  appreciate  that,  N OT  in 
keeping  with  present  econo mic 
trends,  we are making, and have 
been  making a most determined 
effort to keep our prices down, in 
some cases much below that of our 
competitors. If you should peruse 
our previous adverts, and also those 
of our competitors,  you will be 
most pleasantly surprised to note 
that we are 'doM' our bit to beat 
inflation and to make life easier for 
the Electronic hobbyist.  We very 
rarely  'Brag'  about  being  the 
cheapest etc. which seems to be the 
current craze, but in all fairness, we 
will continue to keep our prices at a 
sane level. By doing so, we help our 
custo mers  (who  incidentally,  are 
most  important to us),  ourselves 
and to all concerned in our vital 
industry. 

KINDEST REGARDS & BEST 
WISHES FOR THE NE W YEAR, 

Mike Sheridan. 

FIRST  TIME 
HERE . .. Exclu-
sive to us HEAD-
PHONE RADIO 
Looks  like  a 
normal  headset, 
but has in-built miniature transistor 
radio, that simply drags the stations 
in. Fully adjustable headband, and 
finished in Ivory Bakelite. A special 
connector adaptor is also supplied 
that  converts  the  Unit  into  an 
ordinary  High  class  stereo 
headphone.  Definitely  NOT  A 
GI M MICK and is fully warranted. 
Must  be  heard  to  be  believed. 
ONLY $26.00 each plus P & P. 

RODAN DIGITAL 
INDICATOR TUBE 

Type GR-211.  Electronic 
gas-filled Cold Cathode display 
device.  In-line  9-0  Side 
viewing. Anode supply voltage 
200v Dia meter of glass tube 
30m m. Height of digits 35 m m. 
Colour of display digits Neon 
Red. $2.50 each to clear data 
sheet supplied. 

PAC M13 HEAT SINKS 

Finned type. Size 2" x 6". Ready 
drilled  to accept either  1 power 
transistor in TO3 case (2N3055 or 
similar) or 2 Power Transistors in 
TO66  case  (2N3054  or  similar). 
Originally made for car radio's. 60c 
each or 2 for $1.00 Post 30c 
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TH E  CO N VE N TI ON AL 
electro-mechanical  engine  ignition 
system has been with us virtually 
unchanged since its development by 
Charles Kettering over fifty years ago. 
It is simple in concept and fairly 
reliable  in operation, but even if 
maintained  in impeccable working 
order it's performance is only just 
adequate  in  vehicles  of  average 
performance  used  in  moderate 
climates. 
The  Kettering  system  has 
characteristics that are very far from 
ideal. The voltage supplied to the 
spark plugs, for instance, is low during 
starting and also at high engine speeds 
— just when high output is most 
needed. Contact breaker point and 
distributor cam wear is quite rapid and 
cause efficiency to fall off alarmingly. 
Even when new, it is rare indeed to 
find a Kettering system that is working 
correctly,  (that is the reason why 
many people obtain better results than 
should otherwise be expected when 
they fit a CDI or other electronic 
system to their car). 
Now the system's deficiencies have 
become more serious — our world has 
too little oil and too much pollution. 
Good fuel economy and low engine 
emission  has  become  of  greater 
importance than original engineering 
cost. 
At first sight it seems a relatively 

ell ELECTRONIC 
âPrR  OJECT IGNITION SYSTEM 
Reliable CD1, tachometer and engine speed limiter — all in one unit! 

by Barry Wilkinson. 

simple job to convert a Kettering 
system to electronic operation. But 
there is far more to it than that, as 
many have found to their cost. And 
whilst there has been a plethora of 
electronic systems on the market for 
the past ten years, few indeed can even 
remotely  match  the  conventional 
system's reliability. 
As recently as August of this year, 
one of  Britain's  leading  motoring 
magazines  tested  ten  electronic 
systems made by leading European 
manufacturers.  Incredibly,  five  of 
those systems failed within an hour 
and a half of installation! The reasons 
for the failure of these systems is 
discussed later in this article. 
Nevertheless though, it is possible to 
design and construct sound reliable 
electronic ignition systems and these 
do  have  many  advantages  over 
Kettering systems. 
At this point we might as well 
debunk a few myths — and probably 
lose the odd advertiser or two as well! 
Unless your original ignition system 
is grossly maladjusted, there is no way 
in the world that an electronic system 
will  improve  power  or  fuel 
consumption by the 20% plus that 
many of their manufacturers claim. 
What you can realistically expect is 
about three to five per cent better 
consumption  and  about the same 
increase in top end power — especially 
with small high revving engines. There 
is rarely any measurable difference 

+12V  with big lazy V8s, except that starting 
may be easier on cold mornings. 
Distributor  point  life  is greatly 
extended, spark plugs will last longer 
and the system will remain in tune for 
much longer periods. 

DIST 
POINTS 

BALLAST 
RESISTOR 

IGNITION 
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Normal (Kettering) ignition system. 
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EARLY ELECTRONIC SYSTEMS 
The first transistor systems came into 
use about ten years ago. These were 
rudimentary  systems  in which  a 
transistor was used to switch the main 
current — so that a control current 
only  passed  through  the  contact 
breaker points. 
These systems were effective in that 
they prevented point burning but were 
just  as  adversely  affected  by 
high-speed  point  bounce  as  the 
systems they replaced. Apart from 
that, only low-voltage rating (100 V) 

transistors were generally available so 
special high ratio ignition coils were 
required.  These special  coils drew 
heavy current — as much as 12 amps 
was not uncommon. 

The systems just described were not 
really electronic ignition systems — 
rather they were transistor-assisted. 

CDI 
Capacitor Discharge Ignition (CDI) 
was introduced some three years later. 
In this system a capacitor (normally 
between 1.0pF and 1.5pF) is charged 
to 400 V or so, and, when triggered, is 
discharged into the spark coil thus 
inducing the required high voltage by 
transformer action. 
CDI systems can be made to work 
very well indeed, they have excellent 
characteristics, such as low current 
drain  and almost constant voltage 
output. 
But whilst they can be very effective, 
many CDI systems are very unreliable 
due  mainly  to  designers  riot 
appreciating  that  many  of  the 
components are being run way 'beyond 
their design limits. 

DWELL EXTENDERS 
A  simple  device  called  a 
dwell-extender  made  a  brief 
appearance a few years ago. This 
operated by using an SCR to 'close' 
the points about half a millisecond 
after  they  opened  thus  allowing 
greater current build up in the coil. In 
effect, dwell extenders extended the 
'effective rev range' of an ignition 
system by about 20%. 
At present the transistor assisted 
system is making a comeback and is 
just as common as CDI systems. There 
is also a trend towards breakerless (no 
contact  points)  systems  —  thus 
eliminating point bounce and ideally 
ensuring that each cylinder is fired 
precisely  at  the  correct  time  --
something that rarely happens with 
Kettering  systems  due  to 
manufacturing errors in the distributor 
cam. 

THE Eli SYSTEM 
Many readers have asked us to design 
and publish a reliable up-to-date CDI 
system, so over the past year we have 
investigated very many different types 
to  see which would  provide the 
optimum in performance and cost 
combined with total reliability. 
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Typical dwell-extender circuit 

Since electronic components can fail 
suddenly and unexpectedly (usually at 
the most inconvenient times) we opted 
out of a contact-breakerless system or 
any  system  which could  not be 
changed rapidly back to standard. 
This  latter  constraint  ruled out 
transistor assisted systems since these 
normally require a low inductance 
ignition coil which cannot be used 
with standard points. 
Eventually we came back to the CDI 
technique,  but  then  set  about 
eliminating those aspects of earlier 
designs that compromised reliability. 
Our starting point was to study 
existing CDI systems — to see just why 
they fail. 
The circuit diagram of a conventional 
CDI system is shown in Fig. 1. 
In  this  circuit  the  most  likely 
component to fail is the discharge 
capacitor since peak currents of 10 to 
20 amps flow during each cycle. Few 
capacitors will withstand this sort of 
treatment for long. To make matters 
worse, the charging voltage may under 
certain conditions reach 500 volts or 
more. Since 300-350 volts is really all 
that is required, this higher voltage 
causes the capacitor to operate at 
twice the energy density needed — 

+12V 0  

OV 0  

thus  stressing  the  capacitor 
unnecessarily. 
The SCR is also subjected to high 
current peaks and unless of adequate 
rating (as few are) it too may soon fail. 
The inverter used to provide the high 
input voltage required by the CDI 
system is normally a self-oscillating 
saturating core circuit of the type 
shown. This type of circuit too has 
inherent failings. High currents are 
drawn at the moment of switching, 
thus  causing  high  peak  power 
dissipation  in  the  transistors 
themselves, and as the output from the 
inverter is a square wave the rectifier 
diodes are subjected to very rapid 
changes in polarity. 
Diodes such as the EM 410 or the 
IN4007 (which are commonly used) 
need 10 microseconds in which to turn 
off, so that in the inverter circuit 
shown, opposite pairs of diodes may 
be on simultaneously, thus creating a 
momentary short circuit across the 
output every half cycle. 
Another failing common to many 
commercial units is that if the inverter 
is sufficiently powerful to deliver full 
power up to 5000 rpm to a V8 engine 
(i.e.  operating  frequency  of  plus 
2 kHz) the power dissipated in the 
diodes may eventually destroy them. 
A final most annoying characteristic 
of otherwise satisfactory CDI systems 
is the hard-to-quieten whistle from the 
inverter transformer. 
The Electronics Today unit is more 
complex than most CDI's currently 
available — but all the above problems 
have been eliminated — and it has two 
further features that make it (we 
believe) unique. 
Besides being a very good CDI unit, 
the  circuit includes a tachometer 
output and an adjustable rev-limiting 
circu it. 
The tacho has been included because 
most electronic tachos cannot be used 
in conjunction with a CDI system (to 
use the tacho function all that is 
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Fig. 1, Typical CD1 system. 
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Transistor assisted ignition 

needed is a suitably calibrated 0-1 mA 
fsd meter). 

The rev limiter circuit is intended for 
engine overspeed protection only. It is 
of particular value with sporting cars 
in which safe engine rpm may be 
inadvertantly exceeded — and also in 
high  power  motor  boats  which 
frequently suffer engine damage due 
to the propellor jumping out of the 
water,  thus  unloading  the  motor 
sufficiently for engine speed to exceed 
a critical level. 
Engine speed limiters are already 
fitted to a few vehicles (some Lotus 
cars for example) but these usually 
consist of a mechanically controlled 
electrical ignition cut-out. They work 
quite reliably but are prone to a 200 
rpm or so hysterisis. If they cut out at, 
say 6500 rpm, then ignition will not 
be switched on again until the engine 
speed has fallen to 6300 rpm. In the 
meantime unburnt fuel has collected 
in the silencer where it will be ignited 
(with a bang) when ignition re-occurs. 
The ETI electronic unit has virtually 
no hysterisis and operates smoothly 
and effectively. 
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ELECTRONIC 
IGNITION 
SYSTEM 

A full description of how the ETI 
unit operates will be published in the 
second (and final) part of this article 
next  month.  Briefly however the 
tacho/rev limiting circuit uses a dual 
timer (NE556). The first half of this 
IC operates as a monostable which is 
triggered when the ignition contact 
points open. This provides the tacho 
drive. 
When the first delay period ends, the 
second monostable is triggered and 
this sets the limiter. If the next pulse 
from the points occurs before the 
completion of the second delay, the 
SCR is inhibited thus switching off 
ignition until the speed has fallen 
below the preset limit. 
As the limiter has no real hysterisis, 
the motor will usually fire every 
second or third cylinder. 
Any back firing that may occur takes 
place in the exhaust pipe near the 
cylinder head — not in the silencer. 
We would like to emphasise once 
again  that the limiting circuit is 
intended for motor protection only. It 
should not be used as a road speed 
limiter or governor. 

OSCILLATOR 

DIST. . ( 
POINTS 

EARLY IGNITION SYSTEMS 
The very earliest gas and oil engines used a flame or hot tube 
ignition system. The systems were basic yet reliable and effective. 
When ignition was required, a port in a reciprocating slide valve 
provided a passage between the burning flame and the mixture in 
the combustion chamber. Once the mixture was ignited, the port 
was mechanically closed. 
The first electrical ignition system was devised by Sir Dugeld 
Clerk in the mid-1800's. The principle was similar to that of 
flame ignition except that an electrically heated platinum wire 
replaced the flame or hot tube. (This system is described in Sir 
Dugeld Clerk's classic work 'The Gas, Petrol and Oil Engine, Vol 
II.) 
Break-spark ignition was used for a short time in the early days 
of motoring. In this system, a low voltage generator produces 
current in an inductive circuit. A spark is established within the 
combustion chamber at the required moment simply by 
mechanically separating two normally closed contacts. (This 
system is still used in a number of slow-speed stationary engines.) 
The first high tension spark gap ignition was developed in 
France by  Lenoir in 1860. Ten years before, a French 
mechanician, Ruhmkorff, had started to produce induction coils 
on a commercial scale. Lenoir based his system on the Ruhmkorff 
coil. His circuit was virtually identical to present day practice 
except that he used a trembler make and break on the primary 
side of the induction coil, instead of the mechanically operated 
synchronous switch used today. 
The so-called 'trembler' ignition system was fitted to early 
Model 'T' Fords, and a few other (mainly American) vehicles, 
prior to 1920 or so. In this system, sixteen or so magnets were 
located around the engine flywheel. When the flywheel revolved, 
the magnets caused an alternating flux change in sixteen coils 
fixed to the engine main flywheel housing. 
All sixteen coils were connected in series and provided an ac 
input to four separate trembler coils which in turn provided a 
high tension output, via a rotating distributor, to the spark plugs. 
The system was not overly reliable and later models used an 
orthodox Kettering system. 
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HOW THE ETI UNIT WORKS 
The block schematic drawing shows 
all functions of the ETI system. 
The oscillator is based on a TTL 
device and  runs  at approximately 
36 kHz.  The  output  is frequency 
divided down to 9 kHz and can then 
be gated on or off by either of two 
control lines. 
The output of the oscillator is used 
to drive an inverter which is simply a 
set of power transistors driving a 
centre-tapped  transformer  (no 
feedback windings are used). 

The output of the transformer is 
rectified  by  high-speed diodes to 
provide about 500 volts with 14 volt 
input. This output is monitored by a 
detector. If the voltage rises above 350 
volts the oscillator output is gated off 
which in turn shuts off the inverter. 
The  oscillator  restarts  when  the 
voltage drops below 325 volts. This 
circuit ensures that the output voltage 
(i.e. across the capacitor) is maintained 
at a constant level for input voltage 
changes from eight to 16 volts. 
High voltage components consist of a 
1pF or 1.5pF capacitor and a 16 amp 
SCR. Due to the closely controlled 
drive voltage from the inverter, stress 
on these high voltage components is 
greatly reduced. 
When the distributor points open, a 
50psec  delay  is  initiated.  This 

approximates the delay inherent in the 
normal mechanical system, thus the 
original  distributor  timing  is 
maintained. 
At the end of this 50psec period, a 
monostable  (half  a  NE556)  is 
triggered. Its output is used for several 
purposes. The complete pulse is used 
to drive the tachometer (1 mA fsd) 
and the leading edge of the pulse 
triggers  the  SCR  via  a short 
monostable and signals the oscillator 
to switch off and remain off for a 
period long enough for the SCR to 
discharge the capacitor and turn off 
again.  This  prevents  the  inverter 
looking into a short circuit. 
The trailing edge of this monostable 
output  pulse  triggers  a second 
monostable comprising the second half 
of the NE556. This latter monostable 
is used for the rev limiting function. If 
its output has not returned to 'normal' 
before the contact breaker points 
re-open, the firing pulse to the SCR 
will be inhibited. 
The rev limiting function is adjusted 
by simply connecting the output of 
the second monostable to the input of 
the first. The tacho meter will now 
indicate the maximum rpm before 
limiting occurs. Then, by adjusting the 
second delay, the desired rpm limit 
can be set. 

To be continued ...  • 
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ETI BINDERS 
hold 12 copies 

electronics 
T O D AY 

INTERNATIONAL 

Send $3.50 with order to 
Subscription Department, 
Modern Magazines (Holdings) Ltd., 
15 Boundary Street, 
Rushcutters Bay. 2011. 

HUSQUAR11111111CROIIIMIE MIE115 
for .   

Industrial 

microwave 

for drying, 

cooking and 

heating 

processes. 

Holaday microwave 

measuring 

equipment 

for 

workshop 

and laboratory. 

Distributed in Australia by 

Supaspede Microwave oven Mfg. Co. Pty. Ltd. 
47 GLENVALE CRESCENT, MULGRAVE 3170 Phone: 560-1468 
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Dual Meters in one 
• case  -  will 
"dress-up"  any 
amplifier  or  tape 
recorder  -  for 
a m at eur  o r 

pro4essional use. 

SAVE 
to so% 

electronic agencies 
THE MAIL ORDER DISCOUNT HOUSE, 

P.O. BOX E5, CONCORD EAST, 2137 

Money cheerfully REFUNDED if not fully satisfied. 

V U STEREO METERS 

1 3/8" Scales. 

$ 6.95 

MICRO MINIATURE 
Plessey 3 pin 
plug socket set 

1 - 4  5 - 24  25 + 
85c  75c 65c 

Picture  shows  ACTUAL 
SIZE of plug and socket 
together.  Panel  mounting 
socket  suits  test  gear, 
industrial and co m mercial 
applications  etc  -  gold 
plated  pins,  less  than  1/2 

nor mal price. 

5 inch T.V. TUBE 
Brand new, sealed in 
manufacturer's carton 
SPECIAL PRICE 

$11.95. 
Ideal  for  servicemen,  amateurs  and 
experi menters.  Specifications:-
Electromagnetic  deflection,  70  deg. 
angle, filament 12 Volt 70mA, Anode 
voltage 8KV at 501/A, 2nd grid voltage 
300V,  1st grid cut-off voltage -25V, 
electrostatic focusing, size blie" x 4" x 
7" long. 

Price  $1 1.9 5.  (plus $1 00 registered 
Post) 

A limited quantity of yokes is available 
to suit above T.V. tube. 

Price $7.50 

Philips RADIO TUNER in Kit form. 

Easy-to-build 
broadcast  band 
tuner  using 
Philips pre-
a ligned  and 
tested  tuner 
module  and 
complete  with 
large 6" all states ei9.90  

only 41 

HEWLETT PACKARD LED DISPLAY 
The  latest  in  LED  displays  - 
specially  imported  from  USA  at 
rock  bottom  prices. A  7 seg ment 
four by seven dot matrix 
display  with  built  in 
decoder/driver  and 
me mory,  left  hand 
deci mal  point and  8 pin 
OIL  package  -  as  used 
by  ETI  magazine  in 
DIGITAL  FREQUENCY 
M ETER  &  DI GIT AL  STOP 
W ATCH  METER  projects.  Co mes 
complete  with  full  spec  sheet. 
Normally  priced at around $1 6.0 0 
each,  we  have  limited  quantity 
available NO  at only $1 0.50 or 4 
for $3 9.0 O. 

STEREO 

tit e  •• 

Quality Sound 
Budget Price 
PLUS . . . 

FREE 
Stereo 
Headphones 

Amazing offer for "hi-fi-ers" - Stereo amplifier kit, 
giving  15 W  RMS In 4 oh ms, 10 W rms in 8 oh ms 
(per  channel) with  5mV magnetic cartridge input 
VOLUME, BAUANCE, BASS and TREBLE controls 
supplied  -  latest  integrated  circuit  pre-amp and 
driver  stages,  complementary  "flat-pack"  output 
transistors  -  all  on  one  P.C.  Board  for  easy 
assembly. Hi-Fi performance with 2 0Hz to 50KHz 
response, low distortion and low hum level ensure 
compatibility with the best turntables and speakers. 

Plinths and covers, speaker 
cabinets  and  decks  are 
easily  available  and  your 
finished  stereo  system 
(built  by  you)  will  look 
like this. 

can 

ELECTROLYTIC 

CAPACITORS CLEARANCE SALE 

SAVE MOIlEY EASIMP 
YOU CAN WITH OUR POPULAR VALU-PACS 
149. BUZZER 3 VOLT, 5 OHM, top quality, brand new. each 

$2.50. 
150. 3 PUSH-BUTTON SWITCH, marked treble, bass, off - ()PDT, 

white knobs. each $1.00 
151. 2 PUSH-BUTTON SWITCH, black knobs, for multi-purpose, use 

6P2T. each $1.00. 
152. 6 MINI SLIDE SWITCHES, 3P2T, PCB Mounting. 6 for $1.00. 
153. OAK lever-action switch, 3 pos, ideal intercoms etc. each $1.00. 
154. HEAVY DUTY RELAY - 5 amp contacts, 3 pole changeover, 

13,000 ohm coil fer 100V operation. each $1.25. 
155.  75pF AIR-SPACED VARIABLE CAPACITORS, ceramic based, 

panel mounting, screwdriver adjustment, with lock washer. 2 for 

$1.00. 
156. 20pF MINIATURE P.C. TRIMMERS - variable air-spaced high 

grade P.C. Mounting trimmer capacitors, English make. 3 for 
$1.00. 

157. 2mfd CROSSOVER CAPACITORS - suit 8 or 15 ohm tweeters 
etc. 4 for $1.00. 

158. 4mfd CROSSOVER CAPACITORS - suit 4 or 8 ohm tweeters 
etc. 4 for $1.40. 

159. 5.6mfd CROSSOVER CAPACITORS - ideal for 2 or 3 way 
systems. each $1.00. 

160.  FERRIS CAR  RADIO CRADLES - late model M747 power 
cradle for Ferris 747 mini portable car radio - a 12V +Ve or 
-Ve, a fraction of original cost, only. each. $2.50. 

161. PERSPEX PLAYER LIDS - size 13'/," x 11" x 3'/>", lightly 
tinted (freichted at owner's risk). each_$2.00. 

10A 250V MICROSWITCHES 

• Single pole 
changeover. 

• Aust. made. 
• Highest quality. 
• Buy 5, take 
10% discount. 90c limited 

quantity. 

SUPER-SENSITIVE HEARING 
AID MICROPHONES. $3.00 

Made by Shure in U.S.A., only 1" dia m 
x 3/4" deep. Low impedance - ex. 
govt. use. 

LOWEST  I C ys  

PRICES 

7400   
7401 
7402   
7403 
7404 
7405 
7406 
7408 
7409 
7410   
7413   
7420   
7430   
7440   
7441   
7442   
7446   
7472   
7473   
7474   
7475 
7476 
7490 
7493 
7496 
74121 
74192 

45e 
 60e 

60e 
45e 
45e 
60E 

$1.00 
60e 
60e 
60e 
80e 
45e 
45E 
45e 

$1.60 
$1.60 
$2.20 
$1.10 
$1.15 
$1.15 
$1.50 
$1.15 
$1.20 
$1.50 
$1.75 
$1.15 
$4.25 

SPECIAL PRICES 
ON SOCKETS 

DI L  8  4bc 
OIL  14  35c 
DIL  16  35c 
DI L  24  $1.00 
TOS 8  70c 
TO5  10  90c 

6 - 12 VOLT 
Miniature 
2 Changeover 
Cradle Relays 
Buy 5, take 10% 
discount.  S3 ea. 

Popt•ol 
1 
15 
22 
22 
22 
33 
47 
100 
100 
700 
200 
330 
470 
470 
1000 
1000 
1000 

mfd 
mid 
mfd 
rnfd 
mfd 
«Id 
rnfd 
mfd 
mfd 
rnfd 
mfd 
mfd 
'MO 
rnfd 
m1d 
mfd 
rnfd 

404 12e 
500V 40e 
10V 10e 
63V 1511 
100V 18e 
10V 10e 
10V 10c 
10V 10e 
160V 40e 
6V 10e 
70V 30e 
10V 16e 
6V 20e 
I6V 25e 
6V 25e 
10V 35e 
I6V 45e 

2200 mfd 
3300 mfd 
3300 rnIld 
C4n. 
20/75 
32/32 
50/30 
64 
ea 
90 
200/100 
1000 
5000 
6500 
fele comp/ 

12000  30V 
(ex comp) 

RUE 25 ASSORTED, TAKE 10% DISCOUNT. 

6V  40e 
6V  50e 
16V  65e 

400175V 00e 
350V  60e 
150V  60e 
350V  70e 
400V  60e 
300V  60e 
300V  80e 
60V  $1.00 
20V  $1.00 
60V  52.00 

52.00 

LATEST Transistorised 
TV CAMERA Scoop! 
Ideal  for  closed-circuit 
television,  amateur  T.V. 
transmission,  video  recording 
etc.  Operates  direct  into any 
standard  T.V.  receiver,  mains 
powered, features 1" vidicon for 
bright,  sharp  image.  This 
well-known Japanese import is 

rnally  priced  out  around 
$299. - only 20 available so be 
early. 

Full  $ 1 7 5 

Price 

$4 ea. 110/240V. 

compact 
HOUR 
METERS 
Brand New , 

M e as ur e 
elapsed  time 
to  9 9 9 9.9 
hours. 

BONANZA JACKPOT! 
$25 Value for only $5. 

For experi menters and constructors, a 
large  assort ment  of  new,  highest 
quality  electronic  components  - 
sa mples,  specials,  end  -  of -  line 
components, incl. semiconductors etc. 
This is real anti-inflationary V ALUE 
FOR Y OUR M ONEY! 

NOV 
OPEN 

115-117 Parramatta Road, 
Cnr. Lloyd George Ave., 

CONCORD SOUTH. N.S.IN. 2137 
TRADING HOURS 12:00 to 6 PM Mon-Fri. 

8:30 A M to 1 PM Sat, TELEPHONE 

747-6472.  BULK STORE AND WAREHOUSE 

NOTE: Add postage, rated 10% of order value. illExtra post refunded. Minimum order value - 
$2.00.  C.O.D.'s  send  $2.00  prepayment. 
Guaranteed 24 hrs despatch or money refunded. 
Please use this easy order for m. 

Any excess refunded. 



RARE OPPORTUNITY FOR 
ELECTRONIC TECHNICIANS 

Ever increasing sales of audio products marketed 
by Rank Industries Australia have been responsible 
for  the  expansion  of our service divisions. 
Vacancies for trained and competent service 
personnel now exist in all states of Australia. 
You'll be working with some of the finest hi-fi 
equipment sold - products made by Sansui, 
Wh arfedale,  Leak,  Tandberg,  Ortofon, 
Altec-Lansing, Electro-Voice, Beyer, Neumann and 
many, many more. Video experience is also 
desirable, but not essential. 
Our service team is the best in Australia. We would 

like you to join us. Salary is by negotiation. 
Relocating expenses will be paid for country 
personnel. 
For further information, please phone Reg Cox in 
Sydney (406-5666) or Neil English in Melbourne 
(61-3281). 
If you would prefer to write, please address your 
letter to:-

THE MANAGER, NATIONAL SERVICE DIVISION, 
RANK INDUSTRIES AUSTRALIA PTY. LIMITED, 
58 QUEENSBRIDGE ST., SOUTH MELBOURNE. VIC. 3205. 

R ANK INDUSTRIES 
A USTRALI A 
PTY. LI MITED. 
SYDNEY 406-5666* MELBOURNE 61-3281 
in states other than N.G.W. and Victoria, please 
phone  the  Service  Manager  .. . A.C.T.  Tel. 
95-2144,  Queensland  Tel.  52-7333,  S.A.  Tel. 
332-4288, W.A. Tel. 81-4988. 

AI M    

e ...-
NORTRONICS  '‘ 

Tape Heads long life, 
_ 

extended response 

. 

iffiamk  Model 
No 

1Kc In- 
ductance 
MHy 

DC 
RES 

Price 
S 

Sales 
Tax  

Total 

4 t ill 

Stereo Cassette Red/Play 
5230 
5232 

160  - 
80 

430 
235 

15 
18 

4.13 
4.95 

19.13 
22.95 

.4- Stereo 
e  Premium Grade 

er e  Standard 

1201  

1000 
1001 

400  

800 
400 

390  

700 
390 

34  

27 
27 

9.35  

7.43 
7.43 

43.35  

34.43  
34.43 

ALIGNMENT 
..  TAPES 

First generation 
Recordings 

AT200 
AT820 

CASSETTE 
8 TRACK 

26 7.15 33.15 

CARTRIDGE 9.80 2.69 12.49 

CLEANING KITS 
Contains cleaning 
fluid, cleaning tape 
inspection mirror 

„  adjustable cleaning 
--  brush. 

QM6 
QM7 

am8 

CASSETTE 
8 TRACK 
CARTRIDGE 
'4" REEL TO REEL 

8.95 

8.95 
8.95 

2.46 

2.46 
2.46 

11.41 

11.41 
11.41 

SEPARATE 
CLEANING ITEMS 

QM504 
QM506 

Adjustable brush 
Mirror with torch 

2.75 
4.60 

.76 
1.27 

3.51 
5.87 

, 
QM102 
DM141 

QM181 

2oz cleaner liquid 
Cleaning cassette 
with liquid 
Cleaning 8 track 
cartridge with 

2.10 

3.60 

58 

.99 

2.68 

4.59 

liquid 3.85 1.06 4.91 

E.111C I X DI'STIIII'N Pty. ltd. 

E. I  23 Edinburgh Street, Hun ting dale, Vic. . 
Phone 544-5157 

i e 

t4. 

Deitron 

The  new  Deitron 
DSA series amplifiers 
offer  exceptional 
physical appearance, 
unbelievable 
performance  and 
numerous  extra 
facilities  normally 
not incorporated in 
amplifiers  in  this 
price range. 

51 Kyle Parade, Kyle Bay, 
Telephone: 546-7000 

DSA 1212 
Power output: 12w x 12w 

RMS 
Harmonic dist: 0.5% max. 
Freq.  response:  20Hz 
30KHz 

Dimensions:  W13'/a" 
D10 1/16" x H51/" 

DSA 1515 
Power output:  15 x 15w 
RMS 

Harmonic dist: 0.5% max. 
Freq.  response:  20Hz  - 
40K Hz 

Dimensions:  W15 7/8" x 
D11 x H5%" 

OSA 2525 
Power Output: 25 x 25w 
RMS 

Harmonic dist: 0.3% max. 
Freq.  response:  20Hz  - 
40KHz 

Dimensions:  W15 7/8"  x 
D11" x H5Y2" 

For further information write to DEITRON INTERNATIONAL for your dealer list. 
à 
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HAM RADIO SUPPLIES 
67-7329 

MAIL ORDER SPECIALISTS 
323 Elizabeth Street, Melbourne (2 doors from Little Lot dale Street) 

SOLID STATE 
19 TRANSISTOR MULTI-
BAND RADIO — 9 RANGES 

AM, SW, FM, 
VHF, AIR, PB 
BATTERY/ELECTRIC 
COLOUR CODED 9 BAND DIAL 
1. AM 535 to 1600 kHz, 2. Marine 1-5 
to 4 MHz, 3 & 4. combined SW 4 to 12 
MHz, 5. 313. to 50 MHz, 6. 88 to 108 
MHz, 7, 8 & 9 combined VHF Aircraft 
145  MHz-174  MHz  incorporating 
weather band. 
Slider controls, Dial light, Fine tuning 
control,  Flip-up  Ti me  Zone  map, 
Telescope  antennas  complete  with 
batteries and AC cord. $79 .00 p.p. $1.40  

PROJECT KITS 
Popular Gakken and Scienceland Electronic 
Kits, ideal for beginners. Completely safe, 
no soldering, learn electronics with each 
project. 
Crystal Set Kit   $5.50 
10 Project Kit     $10.90 
15 Project Kit   $11.50 
50 Project Kit .   $23.50 
100 Project Kit   $27.95 
150 Project Kit   $35.00 

P & P extra 

CASSETTE CAR STEREO 
WITH 4 IC'S mocierJ 
Australia's best value 
in cassette players. Check these features: 
Mini  sized  modern  styled  slide  controls 
• Easily  fitted  under  dash  with  no 
protrusions • Full variable tone, balance, 
volu me and fast forward controls • New 
sideways cassette loading • Latest solid state 
and IC circuitry. 

12 VOLT NEGATIVE EARTH 
PRICE $65 WITH SPEAKERS 

SPECIAL NOTICE TO PURCHASERS OF 
RADIO RECEIVING AND TRANSMITT-
ING EQUIPMENT. 
The w ords "PMG approved type" in our 
advertisements  do  not  mean  that  this 
equipment is covered by a PMG licence. But 
the equip ment is of a type approved for 
licence application. Individual purchases of 
radio receiving and transmitting equipment 
must obtain a licence to operate from the 
PMG radio branch in their particular state. 
Some equipment  sold  by  us cannot be 
licensed and therefore can only be operated 
by licenced amateurs.  KJ. MILLBOURN 

$79.00 a pair 
Single units 
$38.95, each. 

1 watt 2 channel transceiver with call 
system. 27.240 MHz. 12 transistor. 
PMG approved type. 
SPECIFICATIONS:  Transmitter  — 
Crystal  Controlled:  1 Watt  input 
power  to RF stage.  Operating 

frequency — Any 2 channels 
in  the  11-meter  Citizens 
Band.  Receiver  — 
Crystal-controlled 
superheterodyne circuit with 
455  Kc  IF.  Antenna  — 
Built-in 60" telescopic whip 
antenna.  Audio  Output — 
0.8 Watt maximu m. Power 
supply required — 12 volts 
DC  (Eight  1.5  volt  DC 
battery  cells). Loudspeaker 
—  21/4" PM type (built-in) 
function as microphone on 
transmit. 

e 61-4286 

HIS MONTHS SPECIAL 
Magnavox 830 speakers, $14.95 

AM/F M/A IR-PB-WB 
SOLID STATE 

VHF MONITOR 
battery electric 

SPECIFICATIONS 
Transistor:  12 Transistor, & 8 Diode; 
Frequency:  FM  88-108  MHz,  AM 
540-1600  kHz,  AIR-PB108-174  MHz; 
Power  Output:  Maximum  500 m W, 
Undistorted  280  m W; Speaker: 3" 8 
ohms;  Earphone:  Magnetic  8 oh ms; 
Power Source: DC 6V UM-2 x 4 pcs. or 
AC 230 Volt; Antenna: Ferrite bar for 
AM, Rod antenna for FIVI/AIR-PB-WB; 
Controls:  Volume  (w/on.off  switch); 
Selector  (A M/F M/AI R-PB -W B); 
Accessories:  Earphone  &  batteries; 
Dimensions:  3 3/8"  x 63/4 " x 93/4"; 
Weight: Approx. 3 lb.   

$39.00 

MODEL NC-310 DE LUXE 
1 WATT 3 CHANNEL 

C.B. TRANSCEIVER 
• WITH CALL SYSTEM 
• EXTERNAL AERIAL 
CONNECTION 

SPECIFICATIONS, NC-310 

Transistors: 13 
Channel  Nu mber:  3,  27.24  OMHz 
Citz. Band 
Transmitter  Frequency  Tolerance: 

RF Input Power: 1 Watt 
Tone Call Frequency: 2000 Hz 
Receiver type: Superheterodyne 
Receiver Sensitivity: 0.711V at 10 dB 
S/N 
Selectivity: 45 dB at ±10 kHz 
IF Frequency: 455 kHz 
Audio Output: 500 m W to External 
Speaker Jack 
Power  Supply:  8  UM-3  (penlite 
battery) 
Current  Drain:  Trans mitter: 
120-220mA 
Receiver: 20-130mA. 
Price $49.50 per unit or $99.00 pair 
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SCOOP-PURCHASE! 
Latest  military  design 
multi-band radio,  30 
transistors and diodes. 
With  exclusive  (LED) 
light  emitting  diode 
tuning  indicator  for 
positive  station 
selection. 
Battery  and  electric 
covers all popular AM 
and FM bands. 

SPECIAL 
INTRODUCTORY 
PRICE 

SPECIFICATIONS 
CIRCUIT:  16  transistors,  15  diodes,  1 
varistor  and  2 rectifiers.  FREQUENCY 
RANGE:  AM  535-1605 KHz,  FM 
88-108 MHz,  TV1  56-108 MHz,  TV2 
174-217 MHz, AIR/PB2 110-174 MHz and 
WB 162.5 MHz. PO WER SOURCE: DC 6 
Volts/240V.  AC.  PO WER  OUTPUT: 
350 ml/V  (Maxi mu m)  250 m W 
(Undistorted).  DI MENSION:  9 3/8"  x 
3 3/4" x 8". WEIGHT: 4 1/4 Lbs. (approx). 
SUPPLIED  ACCESSORIES:  Earphone, 
Batteries (4 size D). 

$59 

MODEL OL-64D/P 
MULTI METER $21.95 

20,000 ohms per volt. 
DC volts: 0.025, 1, 10, 
50, 250, 500, 1000 (at 
20K o.p.v.), 5000 (at 
10K o.p.v.). AV volts: 
0-10, 50, 250, 1000 (at 
8K o.p.v.). DC current: 
50uA,  lmA,  50  m A , 
500  mA,  10  amps. 
Resistance:  0-4 K, 

400K, 4M, 40 megoh ms. DB scale  20 to 
Plus 36 dB. Capacitance: 250pF to 0.02uF. 
Inductance: 0-5000 H. Size: 53/4  x 4-1/6 x 
13/4  in. 

CT-500/1. $19.95 
Popular,  mediu m-size, 
mirr or  scal e. 
Overload-Protected. 
AC/V:  10 V,  50 V, 
2 5 0 V, —500V,  1000V, 
(10,0001/1V) 
DC/V: 2.5V, 10V, 50V, 
250V,  ,5,00V,  5000V 

DC/A:  50  , 5mA, 
(20,00014/ 1)A  

50 mA, 500,nriA. 
OH M: 12k14 120k 0, 1.2 MS"), 12 MS2, 
db: — 20db to +62db. 
Approx. size: 542" x 3-5/8" x 13/4". p.p. 50c 

A-10/P $55 P.P. $1 
Giant  61/2"  Meter, 
Inbuilt signal injector. 
Overload  Protected. 
AC/V: 2.5V, 10V, 50V, 
250V,  500V,  1000V, 
(10,000/v). 

.0C/V: 0.5V, 2.5V, 10V, 50V, 250V, 500V, 
1000V  at  (30,000 2/V)  5000V 

(10.000 DIV). 
DC/A:  501.4A, lmA, 50mA, 250mA,  1A, 

10A. 
OHMS: 10k 0, 10Ok n imn 100MS7 
db: —20 to + 62dB 
Signal Injector: Blocking oscillator circuit 

with a 2SA102 transistor. 
Approx. size: 6-2/5" x 7-1/5" x 3-3/5". 

H10K1 M ODEL L 55 FET 

M ULTITESTER 
This  amazing  instrument 
features  a 20  Meg  oh m 
input impedance, 36 ranges 
from 300 mV full scale to 
1200  volts  and  can 
measure as low as .2 oh m! 
Comes  complete  with 
probes and carry case. 
$42.95 p.p. 75c. 

M ODEL C1000 $8.95 p.p. 50c 
Is the ideal low cost pocket 
meter. 
AC volts: 10V..„50V, 250V, 
1000V (100011/V). 
DC volts: 10V,.,50V, 250V, 
1000V, (100014/V) 
DC current: }.rnA, 100 mA 
OHMS: 150k1Z 

MULTIMETERS 
AS-100D/P $34.50 

High  100,000 ,S2,/Volt 
sensitivity on D.C. 
Mirror scale. Protected 
movement. 
AC/V: 6V, 30V, 120V, 
300V,  .00V,  1200V 
(10,00014/V). 
DC/V1 3V, 12V, 60V, 
120V,  300V,  6psov, 
1200V  (100,0001"/V) 
DC/A: 12/J.A, 6m,0›,60 m,o,„,300 mA.,12A. 
OHM: 2k14 200144 20 M14 200M14 
db: -20 to +63db. 
Audio  Output:  6V,  30V,  120V,  300V, 

600V, 1200V AC 
Battery: Internal 
Approx. size: 7y2- x 51/2" x 23f," 

Decibels: -10db to +22dB. 
Dimensions: 41/4" x 3-1/8" x 14/8" 43/4 " 
3-1/8" x 1-1/8" 

200-H. $13.50 P.P. no. 

90°  quadrant  meter. 
Pocket size. 
AC/V:  10V, 50V, 100V, 
5 0 0  ,  1 0 0 0 V 
(10,0001C/V). 
DC/V:  5V,  25V,  50V 
250V, ,..,500 V,  2500 V 
(20,00014/V). 

DC/A: 50 , 2.5pqA, 250mA 
OHM: 60k14 6M1L 
Capacitance: 100pF to .01-I1F, .00111F to 

.db: -20db to + 22dB. 
Audio Output- 10V, 50V, 120V, 1000V Ac. 
Approx. size: 41/2" x 31/4 " x 1-1/8" 
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); SPECIALS FOR DECEMBER 4-
HITACHI CASSETTE TAPES 

1 OF  12 OF  24 OF 
C30 LN $1.30  $1.20  $1.10 
C60 LN $1.60  $1.47  $1.63 
C90 LN $2.20  $2.00  $1.80 
CI20 LN $2.85  $2.70  $2.55 
UDC46  $1.90  $1.75  $1.65 
UDC60  $2.35  $2.14  $1.93 
UDC90  $3.15  $2.93  $2.56 
UDC120  $4.35  $3.92  $3.53 
BASF C90 SM  $2.20  $2.00  $1.80 
BASF C90 SM CRO2 $3.95  $3.75  $3.50 
AGFA C90 CRO2  $3.95  $3.75  $3.50 
SONY C60 CRO2  $2.95  $2.75  $2.50 

BASF TAPE 
1 OF  3 OF  6 OF 

BASF LN DP26 2400' 7" Tape $10.00 $9.50  $9.00 
BASF LP35 1800' 7" Tape  $ 6.50 $6.00  $5.50 
BASF LN DP26 1200' 5" Tape $ 6.50 $6.00  $5.50 

HITACHI STEREO CASSETTE DECKS 
TRQ 2020D  $139.00  TRQ 2000D  $189.00 
TRQ 2030D  $159.00  TRQ 2040D  $239.00 

CORAL SPEAKER KITS 
12" 3 way 4 speaker kit   $70.00 pair 

Boxes $35.00 each 

10" 3 way speaker kit   $50.00 pair 
Boxes $30.00 each 

8" 3 way 3 speaker kit   $30.00 pair 
Boxes $30.00 each 

Philips AD0160 T8 .. $8.00  Ph.ilips AD1265/W8 $24.00 
Philips AD5060/SQ8 $12.50  Magnavox 8-30's ...$12.95 
Philips AD8065/T8 .$12.00 

lInivfrsify 
MUA5/73  CTN5OOMP 
120K-/V0 HO C1  (20K-NO  C) 

$13.50 each  $20.00 each 

EDGE ELECTRIX 
34A Burwood Rd., Burwood, NSIN 2134. 

Phone: 747-2931 

CATALOGUE 50c. We do not have elaborate Catalogues, 
just a simple one everyone can understand one sole 
Proprietor deals with all your problems personally. 
COMPLETE MAIL ORDER SERVICE 
All goods available at competitive prices. Please write or 
ring for a quote ... allow a sufficient amount to cover 
Freight when ordering. 

ILEU M 
AUDIO INDUSTRIES 

15 Rochester Street, 
Botany 2019. 
Telephone: 666 5201 
or your local retailer 

We also specialize in building to order all 
type of horn enclosures for stage or domestic use. 
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WATTS IIMS' 
Latest FTC amplifier power ruling disrupts industry! 

MODERATION, said Oscar Wilde, is a 
fatal thing.  Nothing succeeds like 
excess. 
Never  was  an  epigram  more 
applicable than in those claims made 
for  amplifier  power  outputs  by 
American manufacturers during the 
past five years. 
Absurd  claim  was heaped upon 

absurd claim. One classic example was 
a claimed 100 watt power rating for a 
unit  audio  system  made  by  a 
manufacturer,  who  in  his  own 
specification sheets showed that the 
unit tested under EIA practices could 
generate no more than six watts per 
channel at 5% distortion over a very 
restricted frequency range. Tested at 

1%  distortion  over  the  usually 
accepted 20 Hz — 20 kHz bandwidth 
that unit could at the most have been 
rated at two watts per channel! 

Finally the US Government had 
enough. There is after all a fairly clear 
difference  between  advertising 

hyperbole and commercial fraud. 

FTC TRADE REGULATION RULE ON AMPLIFIER POWER-OUTPUT SPECIFICATIONS 

Power Output Claims for Amplifiers 

Utilized  in  Home  Entertainment 

Products 

§ Section 1. Scope. 

(a) Except as provided in paragraph (b) of 
this section, this Rule shall apply whenever 

any power output (in watts or otherwise), 
power band or power frequency response, or 
distortion capability or characteristic is repre-
sented, either expressly or by implication, in 
connection with the advertising, sale, or of-

fering for sale, in commerce as "commerce" 
is defined in the Federal Trade Commission 
Act, of sound power amplification equip-
ment manufactured or sold for home enter-
tainment purposes, such as, for example, 
radios, record and tape players, radio-phono-
graph and/or tape combinations, component 
audio amplifiers and the like. 
(b) Representations shall be exempt from 

this Rule if all representations of performance 
characteristics referred to in paragraph (a) of 
this section clearly and conspicuously disclose 
a manufacturer's rated power output and that 
rated output does not eRceed two (2) watts (per 
channel or total). 
(c) It is an unfair method of competition and 

an unfair or deceptive act or practice within 
the meaning of Section 5(a)(1) of the Federal 
Trade Commission Act [15 U.S.C. § 45(a)(1)] 
to violate any applicable provision of this Rule. 

§ Section 2. Required disclosures. 

Whenever any direct or indirect representa-
tion is made of the power output, power band 
or power frequency response, or distortion 
characteristics of sound power amplification 
equipment, the following disclosures shall be 
made clearly, conspicuously, and more promi-
nently than any other representations or dis-
closures permitted under this Rule: 
(a) the manufacturer's rated minimum sine 

wave continuous average power output, in 
watts, per channel (if the equipment is de-
signed to amplify two or more channels simul-
taneously) 
(I) for each load impedance required to 

be disclosed in paragraph (b) of this section, 
when measured with resistive load or loads 

equal to such (nominal) load impedance or 
impedances, and 
(11) measured with all associated channels 

fully driven to rated per channel power; 
011 the load impedance or impedances, in 

ohms, for which the manufacturer designs the 
equipment to be used by the consumer; 
(c) the manufacturer's rated power band or 

power frequency response, in hertz (Hz), for 
each rated power output required to be dis-

closed in paragraph (a)(I) of this section; and 
(d) the manufacturer's rated percentage of 

maximum total harmonic distortion at any 
power level from 250 mW to the rated power 
output, for each such rated power output and 
its corresponding rated power band or power 
frequency response. 

§ Section 3. Standard test conditions. 

For purposes of performing the tests neces-
sary to make the disclosures required under 
Section 2 of this Rule: 
(a) the power-line voltage shall be 120 volts 

AC (230 volts when the equipment is made for 
foreign sale or use, unless a different name-
plate rating is permanently affixed to the pro-
duct by the manufacturer, in which event the 
latter figure would control). RMS, using a 
sinusoidal wave containing less than 2 per 
cent total harmonic content. In the case of 
equipment designed for battery operation 
only, tests shall be made with the battery-
power supply for which the particular equip-
ment is designed and such test voltage must 
be disclosed under the required disclosures of 
Section 2 of this Rule. If capable of both AC 
and DC battery operation, testing shall be 
with AC line operation; 
(b) the AC power-line frequency for domes-

tic equipment shall be 60 Hz and 50 Hz for 
equipment made for foreign sale or use; 
(c) the amplifier shall be preconditioned by 

simultaneously operating all channels at one-
third of rated power output for one hour using 
a sinusoidal wave at a frequency of 1,000 Hz: 
(d) the preconditioning and testing shall be 

in still air and an ambient temperature of at 
least 77° F (25° C); 
(e) rated power shall be obtainable at all 

frequencies within the rated power band with-
out exceeding the rated maximum percentage 
of total harmonic distortion after input signals 
at said frequencies have been continuously 
applied at full rated power for not less than five 
(5) minutes at the amplifier's auxiliary input, or 
if not provided, at the phono input; 
(f) at all times during warm-up and testing, 

tone, loudness-contour and other controls shall 
be preset for the flattest response. 

§ Section 4. Optional disclosures. 

Other °berating characteristics and techni-
cal specifications not required in Section 2 of 
this Rule may be disclosed, provided: 
(a) that any other power output is rated by 

the manufacturer, is expressed in minimum 
watts per channel, and such power output re-
presentation(s) complies with the provisions of 
Section 2; except that if a peak or other instan-
taneous power rating, such as music power or 

peak power, is represented under this Section, 
the maximum percentage of total harmonic dis-
tortion [see Section 2(d)] may be disclosed 
only at such rated output: and provided fur-
ther, 
(b) that all disclosures or representations 

made under this Section are less conspicuously 
and prominently made than the disclosures 
required in Section 2 of this Rule; and 
(c) the rating and testing methods or stand-

ards used in determining such representations 
are disclosed, and well known and generally 
recognized by the industry, at the time the re-
presentations or disclosures are made, are 
neither intended nor likely to deceive or con-
fuse the consumers, and are not otherwise like-
ly to frustrate the purpose of this Rule. 
(NOTE I: For the purpose of paragraph (t+) of this 

section. optional disclosures will not be considered 
less prominent if they are either bold faced or are more 
than two-thirds the height of the disclosures required 
by Section 2.) 
(NOTE 2: Use of the asterisk in effecting any of the 

disclosures required by Section 2 and permitted by 
Section 4 of this Rule shall not be deemed conspicu-
ous disclosure.) 

§ Section 5. Prohibited disclosures. 

No performance characteristics to which 
this Rule applies shall be represented or dis-
closed if they are not obtainable as represented 
or disclosed when the equipment is operated 
by the consumer in the usual and normal man-
ner without the use of extraneous aids. 

§ Section 6. Liability for violation. 

If the manufacturer or, in the case of for-
eign-made products. the importer or domestic 
sales representative of a foreign manufacturer 
of any product covered by this Rule furnishes 
the information required or permitted under 
this Rule, then any other seller of the product 
shall not be deemed to be in violation of Sec-
tion 5 of this Rule due to his reliance upon or 
transmittal of the written representations of 
the manufacturer or importer if such seller 
has been furnished by the manufacturer, im-
porter, or sales representative a written certi-
fication 'attesting to the accuracy of the 
representations to which this Rule applies, - 
and, provided further, that such seller is with-
out actual knowledge of the violation con-
tained in said written certification. 

Promulgated: May 3, 1974 
Effective: November 4, 1974 
By the Commission. 

0 
Charles A. Tobin 

Secretary 
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So following the dictum laid down 
by Sir William Jones nearly 200 years 
ago — that 'power should always be 
distrusted,  in whatever hands it is 
placed', — the FTC took the matter 
out of the hands of the industry and 
devised  a standard  method  of 
measuring  and presenting amplifier 
power output. 
The proposed standard (or Rule as it 
is known in the USA) was finally 
promulgated in May 1974 and became 
law on November 4th 1974. 
In American law, once a Rule of this 
nature comes into force it is virtually 
impossible to alter or amend it in any 
way. And that, to put it mildly, is 
unfortunate, for the new rule contains 
a clause that very seriously prejudices 
manufacturers  of  high  power 
amplifiers. 
That  clause  is  the  outwardly 
innocent looking Clause c of Section 
3 which reads 'the amplifier shall be 
preconditioned  by  simultaneously 
operating all channels at one-third of 
rated power output for one hour using 
a sinusoidal wave at a frequency of 
1000 Hz'. 
This seems a reasonable enough 
requirement until one realizes that a 
transistor output stage is at its most 
inefficient (and thus generates the 
most heat) at 30% — 40% of full 
power. And there is hardly a high 
power  (domestic) amplifier in the 

world that has a snowball's chance in 
hell  of  running  at the  required 
33 1/3% full power for more than a 
few minutes — let alone a full hour! 
Incredibly,  not  a single  person 

spotted the problem before the Rule 
became law. Now it's too late. 
The  E IA  (Electronic  Industries 
Association) realised that they had a 
problem after the Rule was published 
and considered obtaining an injunction 
to  prevent the Rule coming into 
effect. However legal opinion was that 
their chance of obtaining such an 
injunction was absolutely nil. 
The absurdity of the situation is that 
the Rule — (if enforced, as it certainly 
seems it will) only hits manufacturers 
of high  power amplifiers  — who 
generally speaking were not guilty of 
making excessive power output claims 
anyway. 
This is because music generally has a 
ratio of some 10:1 to 20:1 between 
peak power and average power, and 
average  listening  levels  require 
amplifier power output of well under 
five watts. 
Thus most high power amplifiers run 
at less than 5% of their output most of 
the time and only (in fact can only) 
generate their  full  100 watt plus 
capability on transients. 
This is a completely realistic design 
approach, bearing in mind the nature 
of programme material. Low powered 

amplifiers  must  be  designed  to 
generate half to full power output 
virtually continuously — because that's 
how they are going to be used. So for 
these  units  the  33 1/3%  pre-
conditioning  requirement  is  no 
problem. 
High power amplifiers can be made 
to conform to the requirements of the 
FTC  Rule — in fact one or two 
actually do. But the great majority 
have no hope at all of meeting the 
requirements without major upgrading 
of heat sinks and power supplies. Such 
units would be larger, heavier and at 
least 50% more expensive — for no 
possible  beneficial  return  to  the 
non-professional user. 
Currently,  US  manufacturers are 
accepting that it is unlikely that the 
Rule can be changed — it could 
however be 'bent' slightly. 
One suggestion, put forward by the 
US journal Stereo Review is that the 
1000 Hz sinudoidal input waveform be 
cycled — such as one millisecond on, 
two milliseconds off repeating for one 
hour. In this way the amplifier would 
be driven to its full power output for 
one third of the time — conditions 
that most high power amplifiers could 
just about meet. As average power 
would be 33 1/3% of full power the 
requirements of the Rule could still be 
met. 
They might just get away with it! • 

250 W ATTS R. M.S. 
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The new 027 module from Auditec 
Recommended price $98.50 + 15% sales tax. 

Designed for guitar, public address and entertain ment syste ms where high quality 
with high reliability are essential. For full details and specifications, send the 
coupon below. 

OTHER NEW RELEASES: 

r, 006 HEADPHONE AND V.U. METER AMPLIFIER 
Input  1 volt, outputs master gain, headphones, V.U. 

meter (all types), with preset meter level control $10.75. 

007 12 CHANNEL MIXER MODULE 
Constant gain  I.C.  mixing, output  1 volt  into high 

impedance, 0 dB m into 600 OH MS. $8,75. 

OTHER AUOITEC MODULES INCLUDE: 
001 0  Power amplifier  32 watts  RMS  (9, 
0.1 % T.H.D. $19.95. 
002 Comprehensive prea mplifier 815.25. 
005 I.C. Wide-band A.M. Tuner $29.95. 
009 125 watt power amplifier $52.50. 
013, 014 Siren modules $9.55. 
015  Guitar/Public  address/entertain ment 
prea mps $12.90. 
016 6-channel mixer module $7.95. 
018 60 watt power amplifier $31.95. 
019 12 volt 20 watt amplifier $37.91. 
020 Multi-channel mixer modules 86.70. 
021 Multi-channel mixer modules $7.60. 
022 Multi-channel mixer modules 87.95 
023 Regulated power supply for all Auditec 
prea mps 812.95. 
024  Variable  regulated  laboratory power 
supply $22.00. 
025  Stereo  magnetic  prea mplifier  to 
professional specs $15.90. 
028 Stereo 20 watt power amplifier $32.25. 

Prices ot 001, 2, 5, 025, 028 + 27 1/2% sales 
tax; all other plus 15%. 

These  modules  are  all  designed  for 
professional  applications,  use  only 
top-quality co mponents, and are guaranteed 
for 12 months. They re ready to wire into 
your system by means of connector plugs 
on  the  modules. All  modules are  fully 
Australian made, and are nor mally available 
ex stock, order by cash, cheque or C.O.D. 
Now  available  fro m  all  Kit-Sets  Aust. 
Branches, or send for full details to: — 

AUDITEC AUSTRALIA 
P.O. Box 228, Hornsby, NSW, 2077. 
Phone: 47-4166 

rPlease send full details of: 

ETI 12/74 
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LAFAYETTE 27 MHz TWO-WAY RADIO 
FOR INDUSTRY, FARM, BOATS, SPORTS — LOW COST 

• 6 Push-Button Selected Channels. 
• "Range-Boost" Modulation Circuitry. 
• Built-in Public Address Facility may 
used with External Speaker. 
e Built-in Speaker plus Push-Button 
Selected External Speaker-Microphone 
(Supplied). 

MICRO 66 
5 WATTS 

P.M.G. Type Approved 
(Licence Required) 

Only 1-15/16H x 5-3/16W x 6-13/16 D. 

• Extra Sensitive Receiver, Better 
than 1/..tV for 10 dB S-to-N Radio. 

• 455 KHz Mechanical filter. 
• Slider Type Volume and Squelch 
Controls. 
• Operates on 12V DC Negative or 
Positive Ground. 

The latest in the famous LAFAYETTE Micro series, the MICRO 66 embodies 
the versatility, reliability and performance which have made LAFAYETTE 
world leaders in 27 MHz co m munications equipment. Ideal for Boats or Base 

Station operation. Also available —240V AC Power Supply, MICRO 66-11 for 
1-Watt operation, MICRO 66-15 for 5- Watts on Channel "A" and 1-Watt on 

all other channels with auto matic power switching. 

5 WATTS 12 CHANNELS 

DYNA-COM 12A 

P.M.G. Type Approved 
(Licence Required) 

• External Antenna 
Socket. 
• Rechargeable Ni-cad 
Batteries Available. 
• Public Address External 
Speaker Socket. 

A  veritable  hand-held  portable 
powerhouse.  5-Watts  input  power. 
Excellent  sensitivity  and  selectivity. 
Ruggedly  designed  for  extra  reliable 
performance.  This  high-power 
walkie-talkie  operates  from  internal 
batteries or an external 12 volt power 
source. 

1 WATT 3 CHANNELS 

Model HA-310 

P.M.G. Type Approved 
(Licence Required) 

• External Antenna 
Socket. 
• External Power 
Socket. 
• Full Range of 27MHz 
Crystals Available. 

Probably the best 1-Watt walkie-talkie ever 
built,  1,000's  in  use  in  Australia, 
100,000's  throughout  the  world.  A 
professionally  designed,  sturdily 
constructed, commercial quality unit for 
top performance and long term reliability. 

PLEASE ENQUIRE FOR DETAILS AND PRICES OF THE ABOVE 
EQUIPMENT AND ACCESSORIES -- CRYSTALS, ANTENNAS, ETC. 

LAFAYETTE ELECTRONICS 

Division of Electron Tube 
Distributors Pty. Ltd. 

LAFAYETTE ELECTRONICS, 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE 

94 ST. KILDA RD., ST. KILDA, 
VIC., 3182. Phone 94-6036 

LAFAYETTE 27MHz Transceivers are 
also available from — 

N.I.C. INSTRUMENT CO., all branches 
throughout Australia. 

RAGE PRODUCTS, P.O. BOX 206, 
Liverpool, N.S.VV. 2170. 

THE SOUTH COAST COMMUNICATIONS CENTRE, 
(A.VV. McCoy), Bega, N.S.W. 2550. 

CUSTOM SCIENTIFIC ELECTRONICS PTY LTD., 
74-76 Annerley Rd., Woolloongahba, Old. 4102. 

TRADE REPRESENTATIVES 
S.A.: Tyquin Distributors Pty Ltd., 167 West Beach Road, Richmond. Phone 43-8153 

W.A.: Athol M. Hill Pty Ltd., 1000 Hay Street, Perth. Phone 21-7861. 

COLOUR TELEVISIONS 

Used colour TVs fully serviced, 
despatched to Australia from 
£80 sterling plus freight costs. 
Non workers from £40 sterling 
spare & service info, available. 

send for details 

T.E.S.T.  P.O.  Box  1, 
Kirkham, Preston PR4 2Ra 
ENGLAND. 

e EMONA 
best value in 

411._ 1}Electronic 
Calculations 

MODEL 

1111111111111.1 

SC40  POCKET  SIZE 
SCIENTIFIC COMPUTOR 
$104. Including:  carry 

case,  type  12,  240  V 
A.C. adaptor/charger. 

Data entry and disp(i.y in 
ronge of  :1-1  10-- em to 
410  —  10— ) x 1099. 

Answer in ten significant mantissa and 
two exponent digits. Floating decimal 
point  or  scientific  n yX  and  1/X etion.  Double 
entry  proof.  X2, 
function s.  E xponen ial  functions. 
Logarith mic  functions.  Trigonometric 
functions.  Inverse  trigonometric 
functions.  Angle  unit  both  in radian 
and degree. Fixed memory for 10-digit 
precision  IT arid  e.  Two  sub-memory 
registers for auto matic  bracketing and 
parenthesizing. Extra memory register. 
R adian-degree  indicator.  Automatic 
busy/ready  indicator, error indication, 
result  overflow  indication,  display 
shut-off  and  Lo-battery  indicator. 
Dual-sectioned keyboard for arith metic 
and scientific  functions.  14-digit LED 
display.  Built-in  computor-controlled 
energy  saving  circuit.  Built-in 
rechargeable battery and charger. 

MODEL KP200 POCKET SIZE SLIDE 
RULE — $52. Including:  carry case, 
type 6, 240 V A.C. adaptor/charger. 
8 digit desk top/portable. Four basic 
arith metical  operations.  Clear  entry 
key.  Mixed  calculations  (chain). 
Constant  multiplication  &  division. 
Floating  deci mal  point.  Percentage 
key.  Squares  and  reciprocals.  Square 
root  key.  Data  hold  key.  Memory 
register.  Double  entry  proof.  D.C. 
Nic/Cad.  rechargeable  batteries.  Sign 
Display:  minus sign, overflow battery 
low. 

MODEL 8413 MICRO ALGEBRA — 
$33. DISPLAY:  8 digit. FUNCTI ON: 
Addition,  Subtraction,  Multiplication 
Division,  Continuous  Calculations 
Multiplication  by  Constant,  Division 
by  Constant,  Reciprocals  Square, 
Square  Root, etc.  DECI MAL POINT: 
Full  floating  System.  Underflow 
Syste m 108. SIGN: Overflow, Battery 
Low, Negative. PO WER SYSTEM: AC 
240V 50 Hz. DC 6 V 1.5 Volt Cell x 
4 (Optional AC adaptor). 

MODEL 8414 MICRO EXECUTIVE — 
$30. DISPLAY:  8 digit.  FUNCTI ON: 
Addition,  subtraction,  Multiplication 
Division,  Continuous  Calculation 
Multiplication  by  Constant.  Division 
by  Constant,  Reciprocals  Square, 
A D D- 0 N/ D i scount,  Percentage 
Calculation,  etc.  DECI M AL  POINT: 
Full  floating 6/4/2 —  4 position 3rd, 
5th  &  7th  digit  rounded  ojf 
respectively,  underflow  syste m  10 0. 
SI G N:  Overflo w,  Battery  Low, 
Negative. PO WER SYSTEM: AC 240V 
50  Hz,  DC  6V  1.5  Volt cell x 4 
(Optional AC adaptor). 

EMONA ENTERPRISES, 
21 Judge St., Randwick, 

N.S.W. 2031. Phone: 399-9061. 

96  ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1974 



Dimension 8 
• 8 speaker system 

L.F. radiator, 4 bass speakers, 
2 midrange, 2 dome tweeters. 
Nominal Power Input: 
60 Watts 
Impedance: 4 Ohms 
Sensitivity: 4.4 Watts 
Frequency Range: 30-
22,000 Hz 
Size: 30-3/8 x 14 x 1214 
77 x 35.5 x 31.5 cms 
Finishes: Teak, Walnut 
or White 

Model One-Ten Am/Fm 
Tuner Amplifier 
Power Output: 
50 Watts per Channel into 4 Ohms 
Variable Tuning Ranges: 
VHF FM: 87.5-
108 MHz 
Length: 584mm 
Depth: 305mm 
Height: 115mm 
Finishes: White with 
discreetly coloured control 
tabs. Teak or Walnut finish case 

with brushed aluminium fascia. 

Goodwood 
• 3 way system 

1 x 12" bass speaker, 
1 x 4" midrange, 
1 dome tweeter. 
Nominal Power Input: 
40 Watts 
Impedance: 4-8 Ohms 
Sensitivity: 9 Watts 
Frequency Range: 35-22,000H/ 
Size: 30 x 14 14 x 10-5/8" 
Finishes: Teak or Walnut. 

imi wreAmmi 
m a lb  41  s 

Amplifiers 

Magnum S.L. 
• 3 way system 

1 x 12" bass speaker, 
1 x 4" midrange, 
1 dome tweeter. 
Nominal Power Input: 
40 Watts 
Impedance: 4-8 Ohms 
Sensitivity: 2 Watts 
Frequency Range: 
30-22,000 Hz 

Size: 24 x 15 x 11-3/8 
62 x 38.1 x 29 cms 
Finishes: Teak or Walnut 

Havant S.L. 

Model Forty Forty 
Amplifier 
Power Output: 
35 Watts RMS per channel 

• into 4 ohms 
Total harmonic distortion: 
Less than 0.1% at 30 Watts 
per channel 
Frequency Response: 
30 — 20,000 Hz 4-= 1.5 dB 
Finishes: Teak, Walnut or VVhitu 
Size: 22 x 11% x 3% ins. 

• 3 way system 

1 x 8" bass speaker, 

1 x 3-3/8" midrange, 
1 dome tweeter, 
Nominal Power Input: 
20 Watts 
Impedance: 4 Ohms 
Sensitivity: 4.4 Watts 
Frequency Range: 
45 - 22,000 Hz 

Size: 18% x 10'4 x 10'4 
48 x 26.5 x 26.5 cms 
Finishes: Teak, Walnut or White 

Available At 

Leadin  • ti-Fi Dealers. 

N 

I T h or n S al e s  A DIVISION OF AWA THORN CONSUMER PRODUCTS PTY LTD 
THORN  BRANCHES: 

Victoria 
123-131 Bamtieid Road, 
West Heidelberg, Vic. 3081 
Tel.  459 1688 • 

Queensland 
73-75 Jane Street, 
West I-nd, Queensland, 4101 
Tel,  14 7211 

New South Wales 

348 Victoria Road, 
Rydalmere, N.S.W. 2116 
Tel,  638 0411 

South Australia 
101 Matti North Road, 
Nailsworth, Adelaide, 5083 
Tel.  269 1966 

Western Australia 
321 Bulwer Street, 
Perth, W.A. 6000 
Tel.- 28 6400 

AGENTS 
Tasmania 
Barrett & Maher Pty. I td. 
4 1 etroy Street, 
North Hobart, Tasmania, 7000 
Tel.: 34 3509 
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FOR ACCURACY MID ITYLE CHO WE A MninTEnancE FREE 
QUATR011 ELECTROAIC DIGITAL WATCH 

W.H.K. as Australian distributor for Quatron 
deals direct with the public and has no expensive 
retailer network to maintain. The savings of 
approximately $100.00 is passed on to you. 
The warranty is one year and service is available 
from us. 

e W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 
2 Gum Road, St. Albans, VIC. 3021 

Showroom: 478 Chapel Street, Sth. Yarra. 

Post to: W.H.K. Electronic & 
Scientific Instrumentation 
P.O. Box 147, St. Albans, VIC. 3021. 

Please send me the "QUATRON" by return 

mail. 

NAME   

ADDRESS   

 POSTCODE   

Enclosed is my cheque, postal note, money 
order for $165.00. I understand that the goods 
are covered by a 12 months warranty and a 
money  back  guarantee  applies if I am not 
completely  satisfied  within  14  days  of 
purchase. 

DIGITAL DISPLAY — Permanently sealed liquid crystal 
display shows time in digital format — the way you "say" 
it. 

CONTINUOUS READOUT  Excellent readability provided 
by  continuously  displayed  bright  numerals  on  a 
contrasting background. 

SOLID STATE MICROCOMPUTER — Uses large scale 
integrated circuits (LS1) similar to those found in the most 
advanced computers to count electronic pulses and 
converts them into hours, minutes and seconds. 

HIGHLY STABLE TIME GENERATOR — A laser trimmed 
quartz crystal generates 32,768 pulses per second to 
provide an accurate time basis previously available only in 
scientific  equipment  such  as  FCC  licensed  radio 
transmitters. 

5 SECOND PER MONTH ACCURACY — Maintains time 
within plus or minus one minute per year — so accurate 
you could go for years without adjusting your LCO watch. 
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Congratulations 
George Hawthorn Electronics 
on the opening of your 
new showroom. 
At 966-968 High Street, 
Armadale, Melbourne. 

Here you'll see the complete range of Philips 
Hi-Fidelity loudspeakers, ranging from 1" dome 
tweeters through to 12" woofers and 2 or 3 way 
cross-over networks—just the thing for the man 
who likes to do-it-himself. George also offers 
in kit form, systems based on our design 
specifications, in many cases complete with pre-cut 
timber or you can buy them already assembled for more 
immediate enjoyment. 

Philips Hi-Fidelity loudspeakers from George 
Hawthorn Electronics—any way you like them! 

E LCOMA 

PHILIPS 

153.81 

"GS" PORTALAC :bli0 :11e 
- 

Gs 
Plink( 

GS Pond 

APPLICATIONS: 

Portable  electrical  equipment,  fire  alarm, 

burglar alarm, stand by service. 

FEATURES: 

Gelled electrolyte, rechargeable, high impact 

ABS case, use in any position, long lasting, 

maintenance free, long shelf life, absolutely 
safe. 

For further information contact:— 

L KESHANY 
Okura Trading Co. (Australia) Pty. Ltd. 

6th Floor, Wynyard House, 291 George Street, Sydney, 
N S W., 2000. Phone: 29-4391 

• 

K E NVV 0 0 0 it 6 6 6 
the ALL-band 

CO M MUNICATI ONS RECEIVER 

that gives 
you the world 
and an FM 
Option, too. 

All-band/all-mode reception on frequencies 170 kHz to 
30 mHz covered by 6 bands. Receives broadcasts in any 
mode AM, SSB, CW or FM—with the optional accessory 
0R6-FM. Super sensitivity from dual gate NOS types FET's, 
double signal selectivity and AGC characteristics.  IF 
circuit with mechanical and ceramic filters designed for 
high selectivity, resistance to interference; single button 
selection of wide band (5 kHz/6d6) or narrow band 2.5 
kHz/6dB). Altogether a high performance compact, smartly 
styled unit of advanced design at a suggested 'Today' price 
of $332.20. 

—Mail coupon NOWI-- — 
I Weston Electronics Company 
I 715 North Rocks Rd., North Rocks, N.S.W. 2151 

Please send details of 
the Kenwood QR-666 
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ELECTRONICS 
it's easy!  Part 13 

The sources of power. 

Solar-cell powered buoy. 

OUR COU RSE, so far, has concentrated 
on developing basic electronic system 
blocks from combinations of passive 
an  active components. You will have 
seen that, with each type of circuit, 
there is a requirement for some sort of 
power  supply, although, there are 
some very rare circuits that may be 
powered by signal energy alone. 
The provision of power for electronic 
circuits,  is  hence  of  primary 
importance. In the circuit illustrations, 
used so far, power supplies have been 
of a very simple kind, but, in some 
circumstances,  they  may be quite 
complex and expensive. Hence, before 
developing our circuitry still further 
we must gain a better understanding of 
the types of supply and the methods 
of implementing them. 

100 

The most commonly used source of 
electrical energy is that provided by 
the power mains and this, as we know, 
is alternating current (ac). However 
electronic circuits, in the majority of 
cases,  need  direct  current  (dc) 
supplies. Hence a discussion of power 
supplies for electronic systems must 
cover  firstly  the production.  and 
secondly  the  stabilization  of  dc 
voltages. 

PROVISION OF DC 
The  source  of  dc  power  for 
electronic circuits, at any particular 
voltage, must be convenient, economic 
and easily started and stopped as 
requ ired. 
A wide range of basic power supplies 
is available to choose from — see Fig. 1 

They range from tiny batteries to 
huge engine-driven generators. Each 
application  has  to  be  considered 
individually and the appropriate means 
chosen to suit the requirements of the 
circuit and the way it is to be used. 
Can the supply provide enough power. 
Does it provide the desired conditions 
of portability? — (in the field the 
weight of the supply may be critical). 
Is the  method  used  economic? 
(batteries may be simple to use but 
their replacement can be costly). Is a 
non-portable supply already available 
for use? (such as the electricity mains). 
Sometimes a power supply already 
operating on some existing equipment 
may have adequate spare capacity. 
There are many known methods of 
producing dc power. Batteries use 
elect ro-chemical  action;  rotating 
generators  move  conductors  in a 
magnetic field to generate electricity; 
the mains supply (derived by rotating 
generators) is rectified to produce dc, 
fuel cells combine chemicals (still an 
exotic  way  to  produce  energy); 
thermo-electric  systems  generate 
electricity from thermo-couples or 
solar cells. 
However the two most common 
sources of dc are firstly from batteries 
and  secondly  transformer/rectifier 
systems driven from the mains ac 
supply. 

BATTERIES 
In  1792  Italian anatomist  Luigi 
Galvani, whilst working on dead frogs, 
discovered that the frog's legs twitched 
when touched with two dissimilar 
metals. The same phenomena occurred 
when the frog's legs were attached to 
an  electrostatic  generator.  He. 
(wrongly) attributed this to an effect 
which he called "animal electricity". 
However, another Italian professor, 
Alessandro  Volta,  investigated the 
effect in 1800 and, showed that it did 
not depend on the animal tissue, but 
upon electrical generation due to two 
dissimilar metals being separated by a 
conductive solution. He thus showed 
two important things — that animal 
muscle was activated electrically, and 
that electricity could be generated 
chemically.  (Previously  only  static 
electricity was known.) 
Volta produced the first practical 
battery, called at that time a voltaic 
pile, by placing moistened paper sheets 
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between alternate sheets of copper and 
zinc as shown in Fig. 2a. He also made 
cells in which the separating fluid 
(now called the electrolyte) was a 
liquid. His wet-cells used rods of zinc 
and copper, placed apart, in a diluted 
solution of sulphuric acid (Fig. 2b). 
Volta thought that the solution merely 
separated  the  electrodes  without 
playing any vital role. We now know 
differently. 

The fluid (it can also be a paste or 
solid) acts as an electrolyte. That is, 
the dissolved  compound dissociates 
into  positive  and  negative  ions, 
however, the electrolyte has overall 
electrical balance. 

When the copper and zinc electrodes 
are inserted an electric field is set up in 
the  boundary  layer  between each 
electrode and the electrolyte. With the 
copper/zinc cell the copper is at a 
lower potential than the acid and the 
zinc is at an even lower potential. 

The cell thus has an electromotive 
force between the electrodes which 

This 1912 Baker 
Electric is now driven by 
solar energy! An array of 
10 640 silicon solar cells 
mounted on the vehicle's 
roof charge intermediate 
storage batteries. Final 
drive is via the Baker's 
original dc electric motor 
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Fig. 1. Power sources for 
electronic systems may vary 
from dry batteries, engine 
driven generators, thermo-
electric (as the solar-cell 
powered buoy p. 100) — to 
specialised laboratory power 
units deriving their energy 
from the mains. 



VOLTA'S PILE 

ELECTRONICS it's easy! 
—VE 

ZINC DISC 

PAPER SOAKED 
IN BRINE 

COPPER DISC 

CYCLE 
REPEATS 

+VE 

+ DIRECTION 
OF CURRENT 

POSITIVE 
TERMINAL' 

ELECTRODE 
(CATHODE) 
COPPER 

EXTERNAL 
ELECTRIC 
CIRCUIT 

ANIONS 

ELECTROLYTE 
(CHEMICAL  CATIONS 

IONISED IN 
WATER) 

WIRES OF ANY 
CONDUCTING 
MATERIAL 

NEGATIVE 
/ TERMINAL 

ELECTRODE 
(ANODE) 
ZINC 

CONTAINER OF 
ANY INSULATING 
MATERIAL 

VOLTA'S WET CELL 

Fig. 2. Cross sectional diagrams of the first electrochemical cells — VOLTA'S pile and wet cell. 

depends on the difference in potential 
between the copper and the zinc. 
When the electrodes are connected to 
allow electrons to flow, the dissociated 
ions move towards the electrode of 
opposite polarity. For example, in 
Volta's wet cell, the zinc electrode 
combines with the negative sulphate 
ions leaving the zinc electrode with an 
excess of electrons. These electrons 
flow through the external circuit to 
the  copper  electrode  where they 
combine with the hydrogen ions to 
produce free hydrogen. 
Many combinations of electrodes and 
electrolytes may be used to form cells 
in  a  similar  manner.  Some 
arrangements are more useful than 
others by virtue of higher energy 
capability, and hence many of the 
original systems developed have now 
been discarded as inefficient. 

DEPOLARIZATION OF CELLS 
The formation of gas on an electrode 
(hydrogen in the voltaic cell) becomes 
an effective insulator and may cause 
the cell to cease working efficiently or 
even completely. If the gas (or other 
product, eg solid in some cells) can be 
chemically removed, as it is formed, 
the cell will continue to produce 

WAX 

PAPER COVER 

POROUS 
DIAPHRAGM 

ELECTROLYTE 
AND AN INERT 
FILLER 

CENTRAL CARBON 
ROD SURROUNDED 
BY Mn02 

Fig.3. The common dry cell was originally 
developed by Leclanche in 1877. It 
produces power for a limited period and 
is then discarded. 
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power until the negative plate material 
has been used up — it redeposits on 
the other plate. Such an additive, 
which maintains full cell efficiency, is 
known as a depolarizer. 

PRACTICAL BATTERIES 
The electrochemical process  just 
described can be optimized to either 
produce electricity or to store it for 
reuse. Cells providing power from an 
initial  chemical  charge  are  called 
primary cells. Those that are made 
intentionally to store power are called 
secondary  cells  (also  called 
accumulators  in earlier  literature). 
Some combinations and designs will 
act as both, but usually a primary cell 
is a throwaway item. A secondary cell 
usually requires charging (the process 
of  storing electrical  energy)  after 
manufacture, and may be recharged as 
often as is necessary. 

PRIMARY CELLS 
The most commonly used primary 
cell is the well-known dry-cell (or 
more correctly, the Leclanche cell, 
after  the  original  developer  who 
introduced it in 1877). It is made, as 
shown in Fig. 3, from a zinc can 
containing  a central  carbon  rod 

surrounded by, firstly, a depolariser 
(manganese dioxide) and then the 
electrolyte which is in paste form 
(ammonium chloride, zinc chloride, 
water and a filler material). The basic 
cell is made in many sizes and is also 
packaged as groups of cells connected 
in series and/or parallel to provide 
either greater capacity at the 1.5 V 
delivered  per cell  — or increased 
voltage. For example 90 V batteries 
(constructed from sixty 1.5 volt cells) 
were extensively used in the days of 
valve-circuit portable radios. 
There are many alternatives to the 
basic  Leclanche  cell.  All  have 
characteristics  which  make  them 
suitable  for  low  power,  portable 
applications. The characteristics of the 
different primary cells are given in 
Table 1. 
The mercury cell, developed in the 
40's, is far more rugged than the 
Leclanche cell ad retains its voltage 
better over long periods of light use or 
storage — several years is typical. 
These use zinc and mercuric oxide (or 
graphite)  electrodes  with  alkaline 
hydroxide  electrolyte.  A  typical 
arrangement is shown in Fig. 4. They 
can be made extremely small in size 
and are ideal for powering very small 
equipment, such as hearing aids, or for 
equipment used intermittently such as 
photographic light meters. 
Another cell available today is the 
alkaline-manganese battery. Its interior 
design consists of pellets of anode and 
cathode materials; zinc and carbon are 
used.  The  manganese  dioxide 
depolariser is arranged to be more 
efficient than in the common dry-cell 
and  the  electrolyte  is potassium 
hydroxide.  This  battery  has  an 
excellent shelf-life and is capable of 
sustaining a high discharge rate. 
Several other primary cells will be 
encountered  in  electronic 
instrumentation — The Daniell cell 
1836 (copper, sinc and sulphuric acid), 
the Clark cell 1872, and the Weston 
cell 1892 (mercury, cadmium amalgam 
and cadmium sulphate solution, as 

Outer Can 

Fig. 4. Cross sections of a typical mercury cell. 
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CADMIUM-
SULPHATE 
SOLUTION 

CADMIUM 
MERCURY 
AMALGAM 

PLATrNUM WIRES 

CADMIUM 
SULPHATE 
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MERCUROUS 
SULPHATE 
PASTE 

MERCURY 

Fig.5. The Weston standard cell delivers 1.0186 
volts provided the load is minimal, It has 
found extensive use as a standard of the 
voltage unit. 

shown in Fig. 5) are the three cells 
which were used internationally at 
various times to define the standard of 
voltage. The latest voltage standard has 
recently been changed to use the 
so-called Josephson solid-state effect, 
but the Weston cell is adequate for 
many voltage calibration tasks (1.086 
volts). Standard cells are used only to 
provide  accurately-known  and 
time-stable voltage, but only at low 
current. They are not intended for 
power use. 
A more  recent  development are 
zinc-air cells. These use a zinc powder 
anode  in contact with  potassium 
hydroxide electrolyte. The cathode is 
a porous arrangement that breathes to 
atmosphere making use of oxygen, via 
an intermediate process and a catalyst, 
to  produce  hydroxyl  ions which 
enable current flow to occur. 
The silver-zinc primary cell has high 
energy density and discharge rate but 
because of high cost, is restricted to 
exotic applications such as spacecraft 
electronics. 
Each  type  of  cell  has  its own 
particular merits. Figure 6 shows the 
voltage-time curves for an ideal loading 
condition  along  with  comparative 
figures for the commonly used cells. 
Leclanche  cells  operate  best  in 
intermittent  service,  where  high 
currents are needed, or continuously 
for low drains. Mercury cells especially 
suit low cut-rent demands for very 
prolonged periods. Zinc-air batteries 
work  best  for high current loads 
maintaining voltage uniformly over 
considerable  periods.  Silver-zinc 
provides the highest available energy 
density. 
The relative cost of each should be 
considered in selection along with the 
requirement. It may well be more 
economical, in the not too Long a run, 
to use the more expensive alternatives. 

SECONDARY CELLS 
We have seen that the electrical 
energy provided by a primary cell is 
derived from a chemical process. From 

1.5 
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HIGH-POWER LECLANCHE 

LOW-POWER LECLANCHE 

10  20  30  40 50  60  70  80  90  100  110. 
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Fig.6. Comparative chart showing voltage characteristics of similar size units of various types 
of dry cell battery. 

school chemistry we know that, when 
zinc is dissolved in sulphuric acid, a 
large amount of energy is released as 
heat. In the voltaic cell this energy is 
released as electricity rather than as 
heat. If the reaction is not reversible 
the cell is a primary cell and is thrown 
away when exhausted. 
There are however others in which 
the reaction is reversible and these are 
known as secondary cells. For the 
system to be reversible the electrolyte 
and electrodes must be capable of 
being converted back to their original 
state after discharge. This reversal is 
not spontaneous. The cell must have 
the electrical energy pumped back into 
it. That is — it must be charged. 
The commonest arrangement (in use 
since the last century) is the lead-acid 
battery, such as is used to start cars 
and to power the auxiliary circuits. 
The second most commonly used is 
the nickel-iron cell. 
The  lead-acid  battery  consists 
basically of a plate of lead (negative 
electrode) and a plate of lead dioxide 

WELDED PLATE STRAP 

NEGATIVE PLATE 

TREATED WOOD 
SEPARATOR 

RESIN BONDED 
GLASS SILK 

EBONITE BOX 

(positive electrode) immersed in dilute 
sulphuric acid — as shown in Fig. 7. As 
the cell discharges, the lead electrode 
and sulphate ions in the electrolyte 
combine to produce lead sulphate plus 
electrons,  and  the  lead-dioxide 
combines with sulphate ions, hydrogen 
ions and electrons to produce lead 
sulphate plus water. The insoluble lead 
sulphate adheres to the plates, finally 
shielding  them  from  further 
electrochemical reaction — the cell is 
then  discharged.  The  recharging 
process  reverses  the  reactions, 
rebuilding the electrode material as the 
lead  sulphate  is removed  from 
solutions to produce sulphuric acid 
and electrode. The nominal voltage 
produced  is 2.0 V.  As water  is 
liberated the cell is easiest vented to 
air, but it can be made as a sealed cell. 
The nickel-iron cell, invented by the 
Edison Company at the turn of this 
century, uses oxides of iron and nickel 
as  the  electrodes  together  with 
potassium hydroxide electrolyte. The 
electrochemical action is similar to the 

EBONITE VENT PLUG 

WELDED ACID -TIGHT 
SEALING 

SPECIAL LOW 
RESISTANCE PILLAR 

SHEET OF 
GLASS FIBRES 

, POSITIVE PLATE 

ARMOURING ON 
POSITIVE PLATE 

Fig.?. Interior of lead-acid storage cell. Electricity is stored by virtue of chemical reactions 
induced by charging the cell with electricity. 
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ELECTRONICS 
it's easy! 

lead-acid battery — electrodes and 
electrolyte combine releasing electrons 
and the process is reversible. These 
cells can be sealed without difficulty, 
they are more rugged, give a longer life 
than lead-acid cells, but cost more. 
In the search  for  more storage 
capacity for unit volume and weight, 
research  has  yielded  some exotic 
battery designs. Silver and zinc are 
used in a design originated by Andre in 
the 1930s. Clearly the cost is higher 
but the considerable gains in weight 
reduction may make them attractive 
where weight is a major cost factor — 
missiles,  satellites and  man-packed 
equipment. 
As it is now clear that a new kind of 
storage battery will be in extensive use 
within this decade we include a brief 
description of the high-temperature 
batteries  now  approaching market 
production.  These  cells,  also  use 
electrodes and electrolytes, but run at 
temperatures up to 400°C, and can 
provide at least four times the storage 
capacity at the same cost and weight 
as  lead-acid  cells.  The  need  for 
h ig h-temperature  operation  does, 
however,  exclude them  from  low 
power applications. The two main 
contenders  are the sodium/sulphur 
battery that uses liquid sodium and 
sulphur electrodes with solid alumina 
electrolyte (the most developed to 
date) and the lithium/sulphur battery 
that uses liquid lithium and sulphur 
electrodes with molten salt electrolyte 
(the most theoretically efficient cell). 
This latter type, will probably be more 
costly to produce. Both of these types, 
plus several other high temperature 
arrangements,  have  been  used  in 
prototype  situations  —  powering 
electric  cars  is  the  dominant 
requirement,  but  large  scale 
mains-power, system-float storage will 
be the main usage in the future. 

The range of storage cell available for 
powering  electronic  circuits  is 
therefore broad, and the type must be 
chosen to suit the application. For 
circuits having only medium demands, 
electronic  flash  units,  calculator 
supplies  —  small  rechargeable 
nickel-cadmium cells are best. These 
are made in the same shape as mercury 
or Leclanche cells allowing them to 
replace primary cells and be recharged 
when needed.  • 

Ta
bl
e 
1—
Pr
i
ma
r
y 
Ba
tt
er
ie
s 

Al
ka
li
ne
-
Me
rc
ur
ic
 
Ox
id
e 

Me
rc
ur
ic
 
Oxi
de 

.2 
(., 

Ma
ng
a
ne
se
 
Dio
xi
de 

0.). 
> 

.--

0  a) 
0  0 o  (6  co o a, ¿'-'l ,...  . •-•  a,. •-• 
CO  0)  CO  •  CLI 

LC)  C ...) Z  cr 
N  --- 0  

<  ' c,i,..nrs '  co .01 c  en Ci• c-

d  2  47 2  Là > 
CO  CO 

>. ' Co LO 

•-• CO LC/ 
0  CD LO 

d d d 
LCI 
Co 

CO 

(=: LO 

0  0 
CO 

ad: E,_•a-= — 
LU ..  0_i  o Là 

01  0 , .  
0)  CO  CL, en h•  NJ 

0  0  CV ,,=,   CA  d  a.  o  '- 
0  c•I  o. ..  0 

,,—  C. "I  
,  > 

Lc)  o  ' o  co -c _, c  _ c . czi cp in u,  (N csi --: co  ••: Lo Li., •-)  Q .o, E c . c c‘. 
ci T ..7. T 2.•,' I  in c.i 

CO 0  ID 
LO  C•1 

CD 
CA 0  LC) 

«ct., 

LO CO  t=;  •-•  • a) a) 
o  c•••-,  

:71;  .§"6 

 em./ ei ce -E,  3 

00 

00 

N. 

0; 

CD 

.._ o  
r•-• 

(NI  . UA LO •Ce  .—   . Lo 
•  . N  CO  -. 

0  .  . 
LC/ ID LI, 
CA LO NI  10 LO 
Q1 .. 1. LIOLn  .O. Q  ..c»; 10, I .,.. .... Q . bat

te
ry
 
vol
t. 

rz 

104  ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1974 



Ta
bl
e 
2—
Pr
ac
ti
ca
l 
Se
c
o
n
da
r
y 
Sy
st
e
ms 

SIL
V
E
R-
ZI
N
C 

LE
A
D-
A
CI
D 
SY
S
T
E
M
S 

ST
A
TI
O
N
A
R
Y 

•o. 

• < 
ce • 

M 
cc 

SE
A
L
E
D 
NI
C
K
E
L-
C
A
D
M
UI
M 

O  O  0  
Jr, e  C, . D. 

Q O  O .  O) o N  , N  eb0   .Z. 
O,  o .  rur, •,,, C. 

O  N  LII  •  <  u, P  O  <  N  O  O  fe 

' •-. Cn Ln . p  e  ."-.  o 2 O  
P  N  •-• N  r--  r- .-  

00 

O 

à 
o r- aC — . 0 

r  C.1 N 

O 

e 

O 
CO 

O o 

r‘i 
0) 

C.; O 

r-- 
un O 

O Z 

rs, 
o 

< o 
Z 

e i▪ r, 

.92 

1.  e N  .1" ó o  2  o  co   
O  0  N  •  O  U  g' . 0,  ,... ,=„ . 
co  e., 0,  .  o  • o e r-- ' o  o  r.-- <   0 cr,  co N  ó .- .e.  e 
.- N .- N N  I  I 1.--  e o  à 7 à à . 

o 
r.; := - •  o  o  -  o  r 

-  o - o.-  , o o .  ..r, o 
o o o .,7„ „,  

N  e  n '  CO 
P  LO  O  <  ‘21 O 0, 0 
N  N -  2  z 0 O  O  11.1  u  CC  g 

e N o u,  o  .?   

C,  Ch .---  ,  N 0O  0•-  g ..92    

N  O  O  <  .- C ' °  ¢‹,  ,1: .É..,  a O  0 
O  O  O e  e  N  '..-. 

N— N  .- N  N  I  I  o .-- d u,  000 1 LU.).E 3 

o -  0  O  ,-

o  o  o  o , g-,  :z u,  'c'  ch  Ch O  0  ''..  •  .r.i  : 
..7-c 3  g  - •--  .-  

Co th U, '  ,  •  <  Un N  -C o _C  a71 

' .3. ..... Q  N CO 07 g  l'NJ ,,-,  ,..,  '''  •  e, •  th e, N  N  Z  

O  O ._ 

•  •  T 0 , 
._ 

O 0  O  0  LO  0  2e, ... 

o ce o,  o,  N  .  2 z, a, ....- -  o  o 
co o u,  < o oo -e nn .c ocn  co cà  e o. o . e.. e c? o ru  ru = 

N  u,  en  en  N  C1  ..--  2  d  O  .0- ¿S., i  4,' 

o e 
N  , . 
e   

o  o o  o  o  o  ,e,'-2' ;•E-- g >-..:,-  o cr,  0  u,  . ,-  ..c,  o  .o  c . <  k.n ol  r.4  N  o ‘‘,  ,..... ,c,  rn  e., N  r., .- N  2  O  d  
co o o  o o ,-- o  N =. ,  ci. ' c.". O ,1, r, o ee O . N  o . co  , e ',-. . -; ru o o o < • e o o <  =, .- o o 

i •  à o  N O N à O  o E .-. ? 
O 

O O  O  N O o ceO  o   N O  u, o co  N =  , ,  co  , co  .   
,-.., 0 ..., .0 • c, °  .-.- Co  a  .  0 c;  0 .-  1.  .-  co  I •  à  .- o u-, r-  ri d  O E ..,,, E 

o 
o  o No o  o e o o 

o  O N od    dd  a) o 
o co   .-  . ..,.. o. o co  , o  ,  e o o o  o .nt ..n  o o  1, g =• •E ..  a r, co  co, o N—  •••••• -. p  e  0. u,  O.  e,  e0 

O  .- CO  I  2  cc; O N à O à  O 2 -:-... E 

ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1974 

TELEFIX YOUR OINN T.V. S2.50 

Next time your T.V. goes on the blink 
its more than likely a valve has gone 
faulty. If you knew which one you could 
replace it yourself. 
Well you can with Telefix. 
Telefix is an ingenious little calculator 
which works out the most likely cause of 
the trouble. It pinpoints the exact valve. 
Check the valve and if need be replace it 
and you've cleared the fault yourself. 
Telefix pays for itself the first time you 
use it, and 90% of faults are caused by 
valves. Supplied with full instructions 
covering leading brands and available 
from leading electronic stores including 
Kitsets branches, Ham Radio Supplies, 
PrePak etc  or send $2.50 to DICK 
SMITH ELECTRONICS PTY. LTD., 
Box 747 PO. CROWS NEST 2065 N.S.W. 

e FERGUSON  

Manufacturers of: Electrical/ 
electronic equipment, wound 
components  and  lighting 
control equipment. 

BRANCHES 
IN ALL STATES 

FERGUSON TRANSFORMERS 
PTY. LTD. 

HEAD OFFICE: 
331 High St., Chatswood. 2067 

P.O. Box 301, 
Chatswood, NSW, Australia 2067 

Phone: 02-407-0261 

HITPCHI 
TAPES 

Mail Order Specials 
Normal 3-10  12 

C90  $2.45  $2 00  $1.80 
UDC.60  $2.70  $2.05  $1.85 
UDC.90  $3.30  $2.70  $2.35 

Head cleaning tape $1.60 or $1.15 
with order. 
Postage up to 5- 50c; 
6 up - 75c NSW, $1.10 elsewhere 

Logan Brae Audio Sales 
P.O. Box 24, Carlton, 2218. NSW 

Telephone: 587-3475 
Ring for quote on larger quantities 
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39.95 

No, not the usual $59.00 but a complete kit 
for only $29.95 Úsing top quality National 
semiconductors. Even the basic beginner can 
build one in under an hour following our 
simple instructions. Full money-back 
guarantee sci why not buy one, inspect it at 
home for 7 days and if not satisfied return 
the kit and we will refund your money. 

Check these terrific features: 
• Operates on 240V mains 50 or 60 
cycle 
• 12 or 24 flour display 
• Large 0.3" Red LED solid state 
display 
• Full circuit board supplied 
• Easy to understand instructions 
• 'Seconds' readout can be easily added 
• Power supply included - no extras 
• Uses brand new National ICs and 
semiconductors. Spares are available. 

Here is the actual circuit. One of our staff 
members built his in only 40 minutes, 
Remember most of the wiring is already 
done on the circuit board!! 
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..etWith inflation increasing prices at staggering rates ne    have concentrated this  month on 
lines that are outstanding value. Where possible we are offering LOWER prices than 
normal by buying large quantities and passing on to you pre-devaluation prices. Please 
remember that we won't be able to keep these prices down. So take advantage of all the 
specials NOW. 

TREMENDOUS LOW PRICE WALKIE TALKIE OFFER 
CONTACT CT10 
Remember the famous Midland 13700 units in our last year's catalogne , 
We sold thousands of these units land no wonder when you read the 
spec). The Midland q no longer available but we hove located an 
absolutely IDENTICAL Unit. ONLY THE NAME HAS CHANGED. 
Check these features: 
Provision for 2 channels 127.240MHz or 2/.880 MHz). Tuned RF stage. 
One microvolt sensitivity. Mute control. Calling tone. Heavy duty aenal. 
Maximum Power allowable. PMG APPROVED (licence required). 
Transmitter effectively converts ns 1W output power into a high ratio 
output power by high level push-pull class 8 modulation. Rugged cam, 
Supplied With One Set 01 CryStalt lapeCily frequency). Other frequency 
available at $4.50 • pair. 
Range:  up to 10 miles depending on terrain 

Up to SO Miles Over water 
Frequency: 27.240 or 27.880 MHz 
Freq. Stab: 0.005% 
Tx:  Crystal controlled 1W 
Po:  Crystal locked suPerhet 
Antenna:  13 section telescqpic 
Power:  8 x 1.5V UIR3 cells 
Size:  611, 300 1/1" 
Weight:  25 oz 
We have the Contact CTIO at the sema, YES SAME price as our old 
catalogue. It must be the cheapest. 1 Watt, fully approved unit in 
Australia at ONLY $39.95. Buy 5 or more and save 02.00 on each unit 
at only 107.66 IP & P $2.00 per unit). 

1.5V RADIOS Remember 
Mose little 'Wm, we had 
ember this year Mat run off • 
I.5V tall . They're beck Man. 
Vet spat». lime R transistor 
superhet e traMh 
Pen cae. Earpiece included. 
Msinv were sold for the perts 
despite the het her they do 
woM. Sew • few ne 
Selene% Only 55 55 
le • • 75c) 

$5.95 
630 Battery Saver vs km, improved. double 
',Istria,ea pm for extra seem. Wdl supply op to 30Orna 
end rs suitable for 13V. 7.5V or or,  we ences. Sere e 
fortune on Waterers roe tho neat little unit. Ready to 
clog n for lust 818.10 IP 8 • 75cl. 

et-seeeCclIc„ 
o 

j'et49"leato ner hawl es p. eustor 

SAVE on 8-30's 
MAGNAVOX 8-30 speakers 30 Watt 
woofer featured in our catalogue. Forms 
the basis of a great speaker system. 
Cabinet details in our catalogue. 8 ohm. 
Normal price is $18.50, we have a bulk 
purchase which saves you over $3.00. 
Buy now for just 815.00 or a pair for only 
$29.00. 

CAR RADIOS... 0.01 s, 1•01 the ive Seseo 
radro  sum every ce, Cell in and or me us wrong!! 
While you're rain see Me 'etude. rum AMA P1.1950 
rondungtion Case te player features last Io wa. and 
rewind plus autoreverse. Wide the radio has a search 
tune fecrlity Until Christrnes ce rod moors In• 950 
for 8191 woh speaken and ay., 11, P 52.00I. 

00,  be fooled, I, 

n had much bah .  'MOM( n ales with 

00 

AM/FM MULTIPLEX TUNER os..,,. 
shorn90 ol tuners so get youis way. On Separate no 
and FM front ends. 10 to matoes, 14 diodes. FM 88 to 
10131/110, Alc es dB 5/5. 35 We sop, 800 rnV owed 

1  I  L AM 535 to 1606 .1x. Ignite rod. Multiolex adaptor 
built.in with 'ne uter. 240V operated W•Inut Crie 
Guaranteed 2 months. Only 575 P P Friel. Hurry.. 
derriand.s gene  b• hamT•  ere 

114380 Special 

***   a5each* ;  
FIRST 100 customers only 

Why pay more? 

-41r-eele 

NEW 
Leek Cordless Iron 
The BP100 is the greatest Weeoprrient yet. Runt off , 
reclungenble cell giving op to 120 pinto ow shim% 
Press the button for sol Wring hem in only 5 seconds 
plus wid-rn working light. 

Ideal for use on cars, care. , W es etc. Anywhere yoo 
can't veg. norm Weds. Seromerron's dream. IWat Mr 
CMOS and del!c•te IC omen once thee are no earth 
leakage curren m Only for electronic soadecng null 
mend kettles11. Iron complete with tip et only 119.98. 

BFHOOAC only 510 or build • 60 or I2V 
cer charger tor only 50 cents IP  P 51.00) BO din 
searamew Speres 

&Poem 201( Multimeter mégneuce, . . 
shielded rnowenent. Diode OrateCOOI OrI,  1 7 
denied position. 

WM 5, 25, 100, 500. 1000. Vac: 10,50,250, 
t000. lac: 500A, 2601,A. FT 20k. 2M.  ..„„,,...„ 

DB smile 3% . accuracy. 

Here's • good starting meter for the near  
enthrall», al a saving of $2.00 on normal 
prices. Usually 514.50. Speciel It only $12.50 
le 61.52.001. 

, 

Save $2-6 on these 
Jayem 1133% qgh sensmvay instrument 
bo wing 51 ranges and hwing en extr. IKr. 
5' movement. 

VW 0.3, 0.11 1.2. 1.5, 3, 8. 12, 30, 60, 120, 
330, 600. 1200. gee 1.5, 3. 8. 12, 30.130 
150, 300, WO, 1200. Ide. 15uA, 30trA, 3. 6. 
3). 60, 150, 300mA,15A, 12A, R. 20, 200k, 
2M, 20M. 

DB scale. Outputs. 3% eccor my 1001 0/ dc 
sens ttttt ty This is a tremendous meter wh!cli 
ne are redwing while existing stock lest, by 
56.00 Yes saw 56 00, the normal price of 
the 1001, d S41.00 but Vol, need only wy 
535.00 IrS P 52 001 

0E117 2 station is a Inely •fleten1 ',oho 
Oat* intercom ca meo of wooer" over 
esteems to WO tt. wen or m e mounting. 
maned has volume !control. Suomied 
wan SO IL ca .. Normally S ]).10. 
100 only mo wed  ChnsOnar Aw $3 
m oldy  off 

SUPER-SCOOP $69.90 

HUGE PRICE BRE A KTHR O UGH 
Because of direct importing of expensive 
co mponents like the transfor mer we can 
reduce the price of the Play master 143 

by nearly $10.00. 
No w only $69.90 plus $3.00 P & P 

- every top quality part supplied inc. 
magnificent metal front panel (fully 
silk screened). Ves - why pay $75.00 

when we charge only $69.90. 
Limited offer for the first 250 kits 

only. 

This unit is an improved version of the 
Play master 136 of which over 10,000 
have been made. 12 1/2  Watts pe channel 
into 8 oh m at a typical 0.4% T H O ana 
within ±2dB fro m 20 HZ to 20 K HZ. 
Inputs are 2 m V into 50 K and 150 m V 
into 500 K. Noise figures 60dB down 
with all input open and 44dB X talk. An 
excellent unit which has been designed 
so that conversion to 4 channel can be 
made with a mini mu m of fuss. Ideal for 
the ho me environ ment and has provision 
for headphones. 

Pick breaks the TISE"ePRICE barrier! 

A DIGITAL ELECTRONIC 
CLOCK 
KIT 

$29.95 

Finished clock (with seconds option 

Dick Smith Wholesale Pty. Ltd. 
St. Leonards Head Office & Mad Orders: 
'160-162 Pacific Highway, Gore Hill 2065 
Tel. 439 5311 
Bankstown: 361 Hume Hwy, Bankstown 
(Nr. Chapel Road). Tel. 709 6600. 

ELECTRONICS TODAY 

Kit includes the following: 
2 ICs, 4 readouts, 4 driver transistors. PC 
board, transformer, pushbuttons, resistors, 
diodes, capacitors, etc. NOTHING MISSING 
except a case Which you can easily make 
yourself or. use one of our zippy boxes. 

Special Seconds Readout requires only two 
transistors, two readouts to make a full 6 
digit clock. No extra wiring since circuit 
board has provision for expansion. 
Special price for seconds kit is only $6.00. 
Short form kit for the budget conscious 
contains all semi's and instructions you 
simply add common components and use 
veroboard or etch your own Pr -1. We've cut 
this one to the bone at $19.Uo. 
Still can't believe it's this cheap? Well send a 
ste m  addressed envelope and we'll 
send you the instructions. 

Please use this coupon to speed delivery 
womium m muni m mi m m muli m mi mi 
:Dick please rush me your 
.11 Digital Clock kit @ $29.95 El  Allow 

▪  Seconds Readout@ $6.00 fill  75c 
I  Short form kit  @ $19.95 [1]  for 

Zippy box case @ $1,80 D P & P 
enclose cheque/money order for $   

r ame:   

'Address: 

 Postcode.   
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V.H.F. AlinBand 
Communicator 
RADIO 
SENSATION 
*Complete Plifeoverage 
*Separate front end 

tuners 
*16transistorselSdiodes, 
2rectifierelvaristor 

For the first time, Dick Smith is proud to intro-
duce a VHF receiver that covers all bands. Yes 
even the much sought after low band from 60 
to 85 MHz. This exciting new monitor receiver 
covers Broadcast band plus 50 to 220 MHz in 
4 bands. 

,, 
**  **** 

******** 
************** 

......... 
. • . 

W e! 

Ot co  'le :sti.‘1%1  

W e n:te,ggs1c331c<Teig ,.:gecyea9): 
¡ted c-  e 

onW ‘‘ret  

CHECK THESE UNBELIEVABLE FEATURES: 
• Separate tuner front ends eliminate all the complex problems of switching r. f. 
circuits and design compromises. 

• Exclusive Red-Led signal strength indicator. Light emitting diode glows on 
tuning pointer as signal is tuned in. Also acts as signal indicator when volume is 
turned down. Brightness indicates strength almost as critically as meter move-
ment and is much more reliable. 

• Full AFC can be switched on or off. This automatic frequency control over-
comes drift on VHF signals. 

• 240V ac or battery operation. Just flick the switch for mains or battery 

operation. 
• Handsome 'Military Look' Finish in black with white lettering etc. and grey 
functional controls..Positive grip and action on tuning control. Vinyl carrying 
case complete with shoulder strap. 

• Multisection telescopic aerial adjusts for horizontally or vertically polarized 
signals. 

• Tone control adjusts Bass and Treble response to reduce noise. 
• Earphone socket built in 
• Large band change switch 
This receiver is ideal for the location of bugging devices which mainly operate in 
the VHF bands. Simply tune receiver for. feedback signal. 

ck ail-  r 
poPti.nd 
den> id 
First e l() daYs 
out in 

Solid State 13 transistor 5 diode 
Multibandimultifunction portable radio 
Although it isn't a true com munications receiver, the 250 covers 
535 kHz to 12 MHz including Marine and Shortwave bands; FM (it's 
time to get ready!) from 88 to 108 MHz and the VHF bands from 
108 to 135 and 147 to 174 MHz including aircraft and weather. Flip 
up lid has time zones calculator. 6 V battery and mains operation. 
Ideal for NiCad cells having charger and indicator. Twin ferrite bar 
and telescopic antennas. Unique end controls give easier  Hours 
and hours of fun as you listen to the world. Only $49.50 (P & P Free). 

.00.••" . 
wee". 
•«*-
... 

We are introducing the 
Com municator 33, including 
built-in 240 V ac adaptor and 
earpiece delivered anywhere in 
Australia with FREE insurance 
for only $'59.00. You only have 
to plug it in or use batteries 
supplied, then open up these 
fascinating bands! 

*Special Offer 
Because this receiver is capable 
of receiving so many signals we 
will provide a FREE listing of 
where to find Australian VHF 
channels with each one. Hurry, 
demand will be heavy. The radio 
described below sold out the 
entire first ship ment in only 10 
days. Avoid disappointment by 
ordering now. 

4;0  

Open up whole new 
vistas in short wave 
listening 

*  AM 

This is the standard 
broadcast band. 

TV-1 

covers l8o8wMbHaznd 
TV channels 
6 metre amateur 
bFairned B. 

rigades, 
A mbulances, 
Taxis, Tow trucks, 
Public Utilities, 
Police, Private 
Business, Radio 
Paging, Couriers, 
Private detectives, 
etc. 

FM 
le 88-108 MHz 

covers TV channels 
plus the new 
Frequency 
Modulated radio 
service 

*  A10i3r-136 MHz 

covers A M air-
craft bands, auto-
matic weather and 
landing information, 
aircraft approach 
and departure 
instructions, air-
craft to aircraft 
communications, 
VOR etc. In fact 
listen to all the 
aircraft from 
International 
Ju mbos to trainers. 
Hear all the instruc-
tions from the 
control tower. 
„A.  PB 
^  135-174 MHz 
starts with the 
interesting 2 
metre amateur 
band covering 
both mobiles and 
repeaters etc. Then 
the International 
marine band, 
harbour control, 
tugs, ocean liners 
coming into port, 
distress frequencies 
etc. Hi band VHF 
covers ambulance, 
fire brigade, police, 
business, paging, 
2 way car radio, 
radio doctor, taxis, 
TV service, road 
patrols, councils 
and many many 
more. 

*  TV2 
Covers all the hi 
band TV channels. 
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DON'T DELAY...TIME LINE IS NOW! 1 
The time has come when digital delay for 

lei  . 

both  the  recording  studio  and  sound 
contractor is no longer a luxury but a 
necessity. Pandora Systems has developed a 
unit which fulfills the needs of both, and has 
flexibility and technical excellence that 
surpasses any comparable device available on 
the market today. 

High resolution 12 bit digital encoding produces a full 72 dB dynamic range naturally, making the use of signal 
altering noise reduction unnecessary. Coupled with less than .1% distortion (measured at full output 400 Hz) the 
Time Line literally is a black box that generates time delays without any alteration to the signal. 
By using modular construction the unit can be expanded at any time. The main frame holds 449 ms. of delay 
and 5 outputs. Inter-connecting frames are available for longer delays. 
Delay times are variable in 1 ms. steps by simple front panel patching or internal strapping for permanent 
installations. 

Tie this all together with the lowest basic price in the industry, the Time Line becomes the ultimate time 
machine. 

• 6 6 6 h 6  è e 

TIME 
- 1  (1  LINE 

0    

Manufactured by PINDORA NASHVILLE TENN. 

ALTAIR A-600 AUDIO SPECTRUM SHIFTER 

•Acoustic Feedback Suppression 
•Mix-Down  Effects, Pitch 
Changing, Vibrato, Infinite 
Up-Tuning  and 
Down-Tuning etc. 

Shift select from 2 — 10 Hz to suit various acoustic and effects situations. 

Up or down shift select. Balanced and unbalanced models available. 

Standard rack mounting or free standing. Defeat Key — Bypasses electronics. 

NEW! • 

AUDIO LEVEL OPTIMISER FOR AM, FM, TV 
gives you PROTECTION FROM PEAKS 

HIGHER AVERAGE PROGRAM LEVEL 
GATED TO ELIMINATE AUDIBLE EFFECTS 

• Selectable peak limiting and average compression functions • Fast peak limiting — 
no clipping • Gated operation with Gain Hold, Hold and Fklease, Hold and Fade functions 
• Adjustable limiting symmetry for full carrier modulation • Built-in Bequency 
Selective Limiter for FM and TV 

Klarion Enterprises Proprietary Limited 
REGENT HOUSE, 63 KINGSWAY, SOUTH MELBOURNE, 3205. AUSTRALIA. 

PHONE 61-3801 CABLES KLARIONMELB 
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BUY STATE OF THE ART SOLID 
STATE COMPONENTS-
Direct from the United States! 
All  listed prices are  M  Australian  dollars,  International  Postal  Money  Orders  (please send  PO  receipt  vinth order for immediate 
shipment). Banque Chasiers check (preferably in LIS funds) and reed company cheques with foreign exchange sta mp approval affixed) 
will be accepted. Clue to recent Australian government restrictions we are not able to clear personal checks. . .All goods are new 
unused surplus and are fully guaranteed. Orders will be shipped within two workdays of receipt of same. All customs forms will be 
attached. Minimum order amount is $5.00. do not add postage - we pay postage. Surface mail for orders under $10.00 and Air Mad 

for orders over this amount. 

DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED 

7400 SERIES TTL  DIP 
7400 
7401 
7402 
7404 
7405 
7406 
7408 
7410 
7420 
7430 
7440 

Quad 2-input NAND gate 
Quad 2-input NAND gate 
Quad 2-input NOR gate  
Hex inverter   
Hex inverter* 
Hex inverter buffer/driver* 
Quad 2-input AND gate   
Triple 3-input NAND gate 
Dual 4-input NAND gate   
8-Input NAND gate   
Dual 4-input NAND buffer 

$ .20 
.20 
.22 
.22 
.20 
.35 
.22 
.20 
.20 
.20 
.20 

7442  BCD-to-decimal decoder   .80 
7447  BCD-to-7 segment decoder/driver  1.00 
7448  BCD-to-7 segment decoder/driver  .80 
7450  Expandable dual 2-wide 2-input 

AND-OR-invert gate   .20 
7451  Expandable dual 2-wide 2-input 

AND-OR-invert gate   .20 
7472  J-K master-slave flip-flop   .30 
7473  Dual J-K master-slave flip-flop  .40 
7474  Dual D-type edge-triggered 

flip-flop   .40 
7475  Quadruple bistable latch   .75 
7476  Dual J-K master-slave flip-flop 

with preset and clear   .40 
74178  Dual J-K master-slave flip-flop  .40 
7483  4-Bit binary full adder (look 

ahead carry)   .80 
7489  64-Bit read-write memory (RAM)   3.00 
7490  Decade counter   .90 
7492  Divide-by-12 counter (divide by 

2 and divide by 6)   .60 

7495  4-Bit right-shift left-shift 
register   .75 

74193  Synchronous 4-bit binary up/down 
counter with preset inputs.... 1.00 

*With open collector output 

POTTER & BRUMFIELD 

Type KHP Relay 4 PDT 3A 

Contacts 

24 VDC (650  coil)   $1.00 EA. 

120 VAC (10.5 MA coil)   $1.00 EA. 

LINEARS 
NE540  70-Watt power driver amp  $1.00 
NE555  Precision timer   1.00 
NE560  Phase lock loop DIP   2.00 
NE561  Phase lock loop D/P   2.00 
NE565  Phase lock loop TO-5   2.00 
NE566  Function generator TO-5   2.00 
NE567  Tone decoder   2.30 
NE5558  Dual 741 op amp MINI DIP   .90 
710  Voltage comparator DIP   .60 
711  Dual comparator DIP   .25 
723  Precision voltage regulator DIP  1.00 
741  Op amp TO-5/MINI DIP   .55 
747  Dual 741 op amp DIP   1.00 
748  Op amp TO-5   1.00 
CA3018  2 Isolated transistors and a Dar-

lington-connected transistor pair .75 
CA3045  5 NPN transistor array   .75 
CA3026  Dual differential amp   .75 
124100  Positive DC regulator TO-5   .50 
1.14105  Voltage regulator   1.00 
LM302  Op amp voltage follower  1.25 
LM311  Comparator DIP   1.00 
124370  AGC amplifier   1.00 
1.14703 RF-IF amp epoxy TO-5   .25 

1241595  4-Quadrant multiplier   1.00 

LSI CALCULATOR ON A CHIP 
This 40-pin DIP device contains a complete 

12-digit calculator.  Adds, subtracts, multi-
plies, and divides.  Outputs are multiplexed 
7-segment MOS levels.  Input is BCD MOS 
levels . External clock is required.  Com-
plete data is provided with chip  (includes 
schematic for a complete calculator). 

Complete with data $7.00 
Data only $1.00 

8093-8094 Tri-state quad buffer D/P  $1.00 
8850-9601 One-shot multivibrator DIP  1.50 
8811  Quad 2-input MOS interface 

gate 15V open collector DIP  .30 

COUNTER DISPLAY KIT -CD-2 
This kit provides a highly sophisticated 

display section module for clocks,-counter 
or other numerical display needs. 
The RCA DR-2010 Numitron display tube 

supplied with this kit is an incandescent 
seven-segment display tube.  The .6" high 
number can be read at a distance of thirty 
feet.  RCA specs, provide a minimum life 
for this tube of 1 00 ,000 hours (about 11 
years of normal use). 
A 7490 decade counter  IC is used to give 

typical count rates of up to thirty MHz.  A 
7475 is used to store the BCD information 
during the counting period to ensure a non-
blinking display.  Stored BCD data from the 
7475  is decoded using a 7447 seven-segment 
decoder driver.  The 7447 accomplishes 
blanking of leading edge zeroes, and has a 
lamp test input which causes all seven seg-
ments of the display tube to light. 
Kit includes a two-sided (with plated 

through holes) fibreglass printed circuit 
board, three IC's, DR- 2 01 0 (with decimal 
point) display tube, and enough Molex socket 
pins for the IC's. 
Circuit board is .8" wide and 4 3/8" long. 

A single 5-volt power source powers both the 
IC's and the display tube. 

CD-2 Kit Complete Only $10.95 
Assembled and Tested  $13.00 

Board Only $2.50  

SLA-1 OPCOA 
Pin compatible with MAN-1. 

Large .334" character. 

Mounts on .4" centers. 

Left-hand decimal point. 

$2.00 Each; 10 For $16.00 

Brand 

FOLLOWING VALUES IN STOCK: 

10 Ohm  1K 
20 Ohm  2E 

FAIRCHILD "TRIMPOTS" 

new 20 turn precision trimmers.  These 
areprimeparts, 
mostly  indivi-

50K  dually  packed 
100K  in sealed enve-

50 Ohm  5K  200K  lopes. 
100 Ohm  10K  250K 
200 Ohm  20K  500K  Each Only 89C 
500 Ohm  25K  1 Meg 

Please specify P or L (PCB or 
Order NOW, these won' 

Ten for $7.50 
wire leads). 
t last: 

Babylon Electronics Inc. 
Post Office Box J, Carmichael, California. 95 608 U.S.A. 

RCA DR2010 NUMITRON 
RCA DR2010 Numitron digital 
display tube.  This incandes-
cent five-volt seven-segment 
device provides a .6" high nu-
meral which can be  seenat a 
distance of 30 feet.  The tube 
has a standard nine-pin base 
(solderable) and a left-hand 
decimal point.  Each $4.00 

SPECIAL 4 for $17.50 

COUNTER DISPLAY KIT -CD-3 
This kit is similar to the CD-2 except for 
the following: 
a.  Does not include the 7475 quad latch 

storage feature. 
b.  Board is the same width but is 1" 

shorter. 
c.  Five additional passive components a re 

provided, which permit the user to pro-
gram the count to any number from two 
to ten.  Two kits may be interconnected 
to count to any number 2-99, three kits 
2-999, etc. 

d.  Complete instructiqns a re provided to 
pre-set the modulo, for your applica-
tion. 

CD-3 Board Only $2.25 
IC's, 7490, 7447 $2. 75 
RCA DR2010 tube $5.00 

Complete kit includes all of the above 
plus 5 programming parts, instructions, and 
Molex pins for IC's.  Only $9 .25  

iireT-rd 

LM309K: 5-VOLT REGULATOR 
This TO-3 device is a complete reg-
ulator on a chip.  The 309 is vir-
tually blowout prOof.  It is de-
signed to shut itself off with over-
load of current drain or over temp-
erature operation.  Input voltage 
(DC) can range from 10 to 30 volte, 
and the output will be five volts 
(tolerance is worse case TTL re-
quirement) at current of up to one 
ampere. 

Each $1.50  5 for $7.00 
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MAJOR PACKAGE INNOVATION 

A unique beryllia-insulated die mounting 
technique is used to significantly improve 
the power dissipation and gain capabilities 
of  a TO-39  style  package.  These 
improvements enable a designer to replace 
expensive stud mounted, medium-power 

devices, in RF applications, with a low cost 
alternative. A price savings of two-to-one 
over stud-mounted devices is projected. 
This major package innovation enables the 
use of a TO-39 style package at medium 
power levels. By mounting the transistor die 

on a beryllia insulator, the collector is 
electrically insulated while still allowing 
heat to be conducted to the case header. 
The accompanying photograph shows an 
enlarged view of the die and insulator 
mounted on a TO-39 leader. 
The emitter is connected directly to the 
case, which is soldered to circuit ground; 
this provides lower emitter inductance and 
reduced parasitics in the common emitter 
configuration In a typical installation, also 
shown in the photograph, the device is 
mounted directly to a heat sink or the case 
of the equipment. 
Compared to stud-mounted devices, where 
the collector is tied to the case for thermal 
considerations, this new technique can 
provide improved performance. A typical 
stud configuration requires bond wires from 
the transistor die to a substrate solder 
bridge. The bridge is connected to opposed 
package leads and these leads are then 
soldered  to  the  circuit.  The 
beryllia-insulated die mounting technique 
offers a lower cost part. 
The first device available from Motorola 
on production volume basis is the MRF227. 
This device and packaging technique was 
originally developed for the proposed US 
class E citizens band. The MRF227 is 
conservatively rated at 3W with a power 
gain of 13.5 dB minimum and an efficiency 
of 60%. The MRF227 is expected to find 
use in areas where cost effectiveness is a 
prime consideration. Two more devices are 
expected  to  follow  the  MRF227  to 
production. They are the MRF237, a VHF 
driver, and the MRF629, a UHF driver. 
Further details: Motorola Semiconductor 
Products, Suite 204, Regent House, 37-43 
Alexander Street, Crows Nest, 2065. 

CORDLESS IRON SOLVES SOLDERING PROBLEMS 

A new soldering iron, introduced to 
Australia by Dick Smith Electronics, will 
find many applications in the electronics 
industry. 
The  iron,  made  by  leading  US 
manufacturer  Wall-Lenk  uses a nickel 

110 

cadmium rechargeable cell to heat the tip to 
around 7000F. Pressing the button gives 
soldering heat in five seconds plus a built-in 
light on the work area. 
A convenient, light weight unit, the BPI 00 
is only 200 mm inches long, including tip. It 

is capable of soldering up to 120 joints per 
charge. 
The new iron will naturally be popular 
with servicemen since it requires no mains 
supply and can be charged from a vehicle 
battery. It will also be useful for field work 
in boats, cars and caravans etc. 
The BP100 is also ideal for wiring modern 
IC circuitry, especially CMOS, which can 
easily be damaged by leakage currents to 
earth from conventional irons. 
The Wall-Lenk BP100 sells at $19.95 
including tip. A 240 Vac charger is available 
at $10.00. A simple kit for a charger, 
operating from a vehicle battery costs only 
50 cents. Spare element-tips and a spare 
NiCad cell are available. 
Further details: Dick Smith Electronics 
Pty. Ltd., 160-162 Pacific Highway, Gore 
Hill 2065. 

DUAL-IN-LINE 
PROGRAMME SWITCHES 
ual-in-Line  Programme  Switches, 

designed  for  printed  circuit  board 
applications, are available with seven, eight 
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or 10 single pole, single throw switches per 
module. 
Operation of separately detented rocker 
actuators makes or breaks each circuit 
independently. An exclusive locking bar is 
supplied to prevent accidental programming 
changes. A transparent plastic dust cover is 
also provided with each unit. An "ON" 
iparking clearly identifies which circuits are 
open or closed. 
Switches are fabricated of heat resistant 
black epoxy resin. Gold-over-nickel plated 
terminals and contacts are sealed to prevent 
contact contamination during the soldering 
process. Conventional .100 x .300 pin 
spacing permits use of standard IC sockets 
as well as direct soldering to PC boards. The 
gold plated contacts have a wiping action to 
assure low contact resistance and extended 
switch life. The switches are rated at 
100 mA at 5 Vdc or 25 mA at 24 Vdc. 
Further details: Namco Electronics, 239 
Bay Street, North Brighton, Vic. 3186. 

DUAL-CHANNEL 
HERMETICALLY-SEALED 
OPTO ISOLATOR 
Two optically-coupled isolators in one 
hermetically-sealed  16-pin  dual-in-line 
package are designed to be TTL compatible 
while  providing  maximum ac and dc 
isolation.  This  Hewlett-Packard  Model 
5082-4365  Hermetically-Sealed  Isolator 
consists of a pair of inverting optically 
isolated gates, each with a light-emitting 
diode and a high-gain integrated photon 
detector. The output of the detector is an 
open-collector Schottky-clamped transistor. 
Completely TFL compatible, the dual 
isolator has a propagation delay of only 55 
nanoseconds, putting its speed within TTL 
range. Its operation is guaranteed over the 
full —55 to +125 degrees C temperature 
range and it is designed to meet the military 
mechanical environmental test requirements 
of MIL-STD-883 and MIL-STD-750. 
Among applications for the 5082-4365 are 
logic  ground  isolation,  power  supply 
feedback and line receivers. For example, 
the isolator can be used as an interactive 
element from a flight computer to guidance 
controls where sensitive digital logic might 
be susceptible to ground or power supply 
transients. As a power supply feedback 

element, it isolates the unregulated signal 
from the regulated output. 
As a line receiver, the isolator can be used 
in  complex  computer  controlled  test 
systems for missiles, aircraft and ships. The 
isolators are used to protect against large 
common mode voltages. They are also 
useful where data must be transmitted over 
distances of 20 metres or more. 
Further details: Hewlett-Packard Australia 
Pty Ltd, 31-41 Joseph St., Blackburn, Vic. 
3130. 

"HOT SPOT" TEMPERATURE 
RECORDER HAS ACCURACY OF 1% 
"Hot Spot" a tiny single increment heat 
sensor  available  from  NS  Electronics, 
provides a permanent record of temperature 
reached at selected critical points with an 
accuracy of 1%. "Hot Spot" temperature 
recorders are available to cover the range 
between 1000 and 3500F in 100F steps. 
The  0.15 mm  diameter window  turns 
irreversibly black from a silver colour when 
exposed to its rated temperature value. 
Overall diameter is 0.45 mm. To apply to 
the surface to be measured, simply remove 
the "Hot Spot" from its protective backing • 
and adhere through the use of its own 
adhesive. 
"Hot Spot" was designed specifically for 
the electronics industry to detect faulty 
components such as power resistors, TO3 
power transistors and heat sinks, TOS cans 
(IC and discrete) — excellent for use in 
supporting a claim that your product has 
been exposed to a temperature above that 
warranted! 
Further details: NS Electronics, Cnr. Stud 
Road & Mountain Highway, Bayswater, 
3153. 

HIGH EFFICIENCY 
STEP-RECOVERY DIODES 
Fourteen  new  high-efficiency  step 
recovery diodes are now available from 
Hewlett-Packard. Designed for use as high 
and low order harmonic generators, the new 
diodes are available in a variety of packages. 
Designated  the  Hewlett-Packard 
5082/0800 series, the diodes have typical 
outputs of 0.3 watts from 10.20 GHz and 6 
watts in the 3 to 5 GHz range at midband as 
doublers. Junction capacitance in the 10 to 
30 GHz range is specified as minimum 0.1 
pF; maximum junction capacitance in the 3 
to 5 GHz range is only 3.5 pF. 
Transition  times  range  from  50 
picoseconds typically for the high band 
units to 250 picoseconds for low band units. 
This fast transition time contributes to 
improved  linearity  and  efficiency  for 
frequency multiplication. 
All of the 5082-0800 Series diodes meet 
reliability requirements of MIL-S.19500. 
Further details: Hewlett-Packard Australia 
Pty Ltd 31-41 Joseph St. Blackburn. Vic. 
3130. 
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oliver's 
ELECTRONICS SUPPLY 

24 hour mail-order service 

$uper Value 

9  digit  cal-
culator  with 
floating  dec-
imal  point, 
Texas  Instru-
ments I.C.'s, 10 
second  fade 
on, .3"  LED 
readout  with 
instant  recall, 
rechargeable 
nickel  cad-
mium batteries 

with separate charger, a gift at only 
$24.90 guaranteed. (Post & pack 
$1.00). 

Loudspeaker Kits 
12",  3"  2 
tweeters 
complete with 
baffle,  grille 
cloth  cross-
over networks, 
bass  and 
tweeter atten-
uation,  super 
sound for only 
$59.95 (Post & 
pack $1.50). 

A.M. — F. M. Radio-Alarm clock 

Quality  reception on both radio 
systems health alarm with snooze 
period $47.50. (Post & pack $1.00). 

188 Pacific Highway, 
St. Leonards, NSW 2065. 

P.O. Box 4, 
Phone 43-5305. 
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INTERNATIONAL ELECTRONICS UNLIMITED 
LOGIC PROBE KIT 
Checks TTL and OTL logic states in circuit or isolated 
Dual slope memory for pulse detection 
Ten nano sec capability 
Interna! 5V regulator 
Kit is complete with 5 IC's, FET, PC Board & all 

necessary  components,  case,  probe, 
instructions 8i logic chart $19.95 

10% OFF ON ORDERS OVER S25.00 

CLOCK KITS 
12-24 hour selection 
Long life, large LED displays 

6 DIGIT 

MM5313, 6-MAN l's (.270). trans, diode, 
perf. board and necessary components except 
pwr transformer and case. 

With instructions    $29,95 
4 DIGIT 

MM5312, 4-MAN 1's same except 4 DIGIT  . $26.95 

TRANSISTORS 
DEVICE 

40411 
40636 
253714 
253715 

255320 RF PWR AMP 
2N5322 11 
255321 
255323 IP, 

PWR DRIVER 
255679  Audio RF 
255681 

AUDIO DRIVER 

FuNcTioN  C.RoSS FIEF •• 

SK 
PWR AMP AUDIO 

40594 
40595 IPI 
255781 (PI 
2,95784 
255864 (P) 
40348 
40544 

RF 8, Amin 

GEN PURP AMP 
252895 RF /X Aral. 
25930A  L o None  . 
252219A  Audio .UHF AmplS111/ 
252846  HAM Speed Se, 

HF GEN PURP 
253933  VHF UHF Amp 
40894  VHF UHF RF Amp 
40896  VHF UHF Mix, Osc 
40897  VHF.UHF IF Amp 
255179  LoNoise, Amp. 

Osc, Mix, Coax 
25918  VHF 'UHF Amp 

Mix, Con,/ 
252905A(P1  DC, VHF. Amp 

ii. 55, Sv. 

3036 
3027 
3036 
3036 

HEP 

704 
704 
704 

"FE 

35 100 
20-70 
25.90 
50,150 

3512  53002  30.130 
30130 

3512  53010  40.250 
3513  40.250 

3024 
3025 

(045 

3024 
3039 
3024 
3024 

3039 
3039 
3039 
3039 

3039 

3039 

53031  40-150 
40-150 

53002 
53031 

53002 

243 

70 350 
70-350 
20 100 
20 100 
25500 
30-125 
35 200 

40 120 
50  100 300 

53001  75 375 
30-120 

56  60.200 
50 250 
40 250 
70250 

VCEO  VCBO 

80 
95. 
80 
60 

75 
75 
50 

90 
95. 
100 
80 

100 
100 
75 

50  75 

-100  100 
100  100 

95' 
95' 
65 
65 
70 
40 
50' 

65 
60 
40 
30 

30 
12 
12 
12 

80 
80 
90 
60 
50' 

120 
60 
75 
60 

40 
20 
20 
20 

709  25 250  12  20 

709  20 Min  15 

SPECIFICATIONS 

vEBO 
AMP 

5.0 
7.0 
70 
70 

70 
-70 
5.0 
5.0 

30  15 
15  7.0 
10  4.0 
10  4.0 

2 
2 
2 
2 

1.0 
-1.0 
-1.0 
1.0 

iBiAi  TOT OIS FREO 
AMP  BVATTSI  MHZ 

150  1.5 
115 
150  4.0 
150  4.0 

10 
10 
10 
10 

50 
50 
50 
50 

-4.0  1.0  -05  10  30 
4.0  1.0  05  10  30 

AO 
4.0 
5.0 
5.0 
5.0 
7.0 
5.0 

7.0 
6.0 
6.0 
5.0 

2 5 
2 5 
2.5  .05 

2.0  1 
-2.0  .1 
.3.5 
3.5 
1.5 
1.5 
0.7 

10 
03 
8 
.a 

.002 
05 
.05 

2.5  .05 

0-5 

10 
10 
10 
10 
8.75 
8.75 
7.0 

18 
1.8 
1.8 
3.0 

.2 
3 
3 
3 

3 

30  3.0  05  .3 

100 300  60  60  5.0  6 

P  MOTOHÜLA) Suggested Cross Relerenre  • External Res IRBE I 10,1 

TRANSISTORS ARE NEW, FIRST QUALITY, BRANDED DEVICES -- ON HAND FOR IMMEDIATE SHIPMENT 

1.0 
1.0 
1.0 
1.0 
50 
1.6 
100 

120 
45 
300 
250 

CASE  PFlit 

103 
103 
10.3 
TO .3 

10 5 
TO-5 
TO-5 
TO.5 

03.75 
1,95 
2.59 
2.75 

1.65 
1.75 
1.65 
1.65 

TO 5  1.70 
TO-5  1.70 

10 5 
TO-5 
TO-5 
TO .5 
TO 39 
10-5 
TO5 

10.18 
TO 18 
TO 5 
TO .5 

750  TO 72 
1200  TO 72 
1200  TO 72 
800  TO 72 

145 
165 
1.75 
1.75 
135 
1.72 
.79 

1.25 
.95 
1.05 
1.55 

1.55 
1.10 
.95 
00 

2000  TO-72  1.10 

600  TO 72  .95 

200  TO 5  1.15 

RESISTORS 
lb 
15 
28.7 
75 
102 
200 
220 
330 
390 
450 
500 
620 
681 
750 

1.2 
1.6 
2 
2 
2.15' 
2.4 
2.5 
2.7 
3.01 
4 
4.7 
5.6 
7.5 
8.25 
9.09 
9.1 
10 
15 
17.4 
20 
23.7 
39 
51 
75 
100 
120 
130 

ohm 

ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
ohm 
Ohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
Kohm 
K oh m 

1w Corning  Film 
5%  25w Ohmite  WW 
1%  1w Dale  Film 
5%  8w Ohmite  WW 
1% 'ber  Corning  Film 
5%  5w Intl, Tect.  WW 
10%  Yaw Stackpole  C Comp 
5%  '4w Stackpole  C Comp 
5%  2w Allen Bradley  C Comp 
5%  5w Dale  WW 
5%  1w Allen Bradley  C Comp 
5%  %w Stackpole  C Comp 
1%  '4w Dale  Film 
1%  % Dale  Film 
1%  '4w Corning  Film 
5%  lOw Dale  WW 
1%  1m Intl. Rect.  C Comp 
5%  Yaw Stackpole  C Comp 
1%  Yaw Dale  Film 
5%  5m Intl. Rect.  WW 
1%  '4w Corning  Film 
1%  5w Intl. Rect.  WW 
5%  25w Ohnfite  WW 
5%  5w Dale  WW 
1%  Yaw Electra  Film 
5%  10w Dale  WW 
1%  %w Corning  Film 
5%  2w A.B.  C Comp 
5%  %w Burroughs  C Comp 
1%  '4w Electra  Film 
1%  %w Corning  Film 
5%  2w A.B.  C Comp 
1%  Yaw Corning  Film 
10%  1/2w Stack pole  C Comp 
1%  '4w Corning  Film 
5%  1w A.B.  C Comp 
2%  '4w Corning  Film 
1%  %w Corning  Film 
5%  %w Burroughs  C Comp 
1%  '4w Corning  Film 
1%  '4w Corning  Film 
5%  1/2w Burroughs  C Comp 
5%  ''," Stackpole  C Comp 

.08 

.75 

.25 

.39 

.15 

.30 

.07 

.10 

.25 

.30 

.19 

.10 

.20 

.20 

.15 

.35 

.25 

.10 

.20 

.30 

.15 

.50 

.75 

.30 

.15 

.35 

.15 

.25 

.10 

.15 

.15 

.25 

.15 

.07 

.15 

.19 

.15 

.15 

.10 

.15 

.15 

.10 
10 

CAPACITORS 
.0033  iiild  100V 
.0047  mfd  100V 
.0047  rnfd  100V 
.01  mfd  200V 
.02 'Md 100V 
.1  mfd  600V 
.1  mfd  400V 
.1  mfd  200V 
.1  mid  200V 
.5  mfd  400V 
1.0  mid  350V 
2.0  mfd  200V 
4.0  mfd  350V 
5.0  rnfd  25V 
10  mfd  150V 
30  mfd  300V 
60  mfd  350V 

1,000  mfd  100V 
1.000  mfd  50V 
2,000  mid  15V 
6,000  mfd  25V 
50  mid  285V 

SWITCHES 
SPST 
SPST 
DPST 
DPST 
DPST 
4P3T 

5% Skottie mylar axial  S .10 
10% G.E. mylar axial  .09 
10% Gen. Inst. mylar axial  .09. 
20% Aerovox paper axial  .05 
1% Sprague mylar axial  .15 
3% Aervox paper axial  .20 

Aervox paper axial  .20 
CDE paper axial  .15 
Aervox paper axial  .15 

10% Gen. Inst. mylar axial  .35 
.68% Mallory Elec axial  .50 
20% Aerovox Elec axial  .20 

Sprague Elec axial  '.45 
Gen. Inst. Elec axial  .15 
Sprague Elec axial  .30 
Mallory Elec axial  .35 
Mallory Elec axial  .75 
Sangamo Comp grd can 2.65 
CDE Elec axial  1.25 
Mallory Elec can  .85 
Sangamo Comp grd can 3.75 
I.C.C. oil imp bathtub  .60 

1A Momentary Return P.B..A.H.8iH. 
154 Mixto switch Flat leaf 
5A Micro switch Pin plunger 
10A Micro switch-mini Pin plunger 
10A Pin plunger 
6A Slide Stackpole 

MISC. COMPONENTS 
I ohm 25w 54 Meincor mie wound pot. 
100 ohm %w Boums EZ trim WW 30 turn pot. 
10 Kohm '4w Boums EZ trim WW 10 turn pot. 
MDA 962 Motorola fullwave bridge 104-100V 
AE X 43-1 TEC selenium Rectifier 
IN 29904 Motorola 33V 1w zener diode 
LA 2751 Fenwell Thermister 550-100 
6113 Elwood Thermal 

Panel Light PTT red DPST SW W.' Mount Tec 
Panel Light red Neon W..NE 2 Bulb Snap Mount 
4 Terminal Chassis Count Terminal Strip  • 
Chassis Mount Cable Clamp "'," Nylon 

THESE COMPONENTS ARE NEW, UNUSED, FIRST QUALITY DEVICES 

.25 

.50 

.75 

.65 

.65 

.25 

I 45 

1.50 
1.50 
4.95 
.05 
1.95 
75 
.75 
95 
45 

10 "r-, 



leRTERNATIONAL ELECTRONICS UNLIMITED 
TTL 

Ea.  Ea.  Ea. 
7400  $ .19  7447  $1.15  74141 $1.23 
7401  19  7448  1.15  74145  1.15 
7402  .19  7450  .24  74150  1.09 
7403  .19  7451  .27  74151  .89 
7404  .22  7453  .27  74153  1.29 
7405  .22  7454  .39  74154  1.59 
7406  .39  7460  .19  74155  1.19 
7407  .39  7464  .39  74156  1.29 
7408  .25  7465  .39  74157  1.29 
7409  .25  7472  .36  74161  1.39 
7410  .19  7473  .43  74163  1.59 
7411  .29  7474  .43  74164  1.89 
7413  .79  7475  .75  74165  1.89 
7415  .39  7476  .47  74166  1.65 
7416  .39  7483  1.11  74173  1.65 
7417  .39  7485  1.39  74176  1 65 
7420  .19  7486  .44  74177  .99 
7422  .29  7489  2.75  74180  1.09 
7423  .33  7490  .76  74181  3.65 
7425  .39  7491  1.29  74182  .89 
7426  .29  7492  .79  74184  2.69 
7427  35  7493  .79  74185  2.19 
7430  .22  7494  .89  74190  1.59 
7432  .29  7495  .89  74191  1.59 
7437  .45  7496  .89  74192  1.49 
7438  .39  74100  1.65  74193  1.39 
7440  .19  74105  .49  74194  1.39 
7441  1.09  74107  .49  74195  .99 
7442  .99  74121  .57  74196  1.85 
7443  .99  74122  .53  74197  .99 
7444  1.10  74123  .99  74198  2.19 
7445  1.10  74125  .69  74199  2.19 
7446  1.15  74126  .79  74200  7.95 

LOW POWER TTL 
741.00  .33  741.51  .33  74190  1.69 
74102  .33  74155  .33  74191  1.43 
74103  .33  741.71  .33  74193  1.69 
741.04  .33  74172  .49  741_95  1.69 
741.06  .33  741.73  .69  74198  2.79 
74110  .33  74174  .69.  741164 2.79 
741.20  .33  741.78  .79  741165 2.79 
74130  .33  74185  1.25 
741_42  1.69  74186  .69 

HIGH SPEED TTL 
74H00  .33  74H21  .33  74H55  .39 
74H01  .33  74H22  .33  74H60  .39 
74H04  .33  74H30  .33  '74H61  .39 
74H08  .33  74H40  .33  74H62  .39 
74H10  .33  74H50  .33  . 741472  .49 
74H11  .33  74H52  .33  74H74  .59 
74H20  .33  74H53  .39  74H76  .59 

8000 SERIES TEL 
8091  .59  8214  1.69  8811  .69 
8092  .59  8220  1.69  8812  1.10 
8095  1.39  8230  2.59  8822  2.59 
8121  .89  8520  1.29  8830  2.59 
8123  1.59  8551  1.65  8831  2.39 
8130  2.19  8552  2.49  8836  .49 
8200  2.59  8554  2.49  8880  1 31 
8210  3.49  8810  .79 

9000 SERIES TTL 
9002  .39  9309  .89  9601 
9301  1.14  9312  .89  9602  81 

Data sheets supplied on request 

Add $.50 ea. for ite ms less than $1.00 

DECE MBER SPECIALS 
Resistor  2.15 KOHM 1% 1/2W Corning (Film) 
Resistor  4.99 KOHM 1% 'hW Corning (Film) 
Capacitor  5.0 mfd. 25 WVDC General Instrument 
Microswitch  Mini Pin Plunger 10A 125/250 VAC 

7410  triple 3 input NAND gate DIP 
7437  quad 2 input NAND buffer DIP 
74121  one snot DIP 
74193  Binary up/clown counter DIP 
8880  hi volt 7 seg decoder/driver DIP 
311  hi perf volt comparator.mDIP or DIP 

2/$.25 
2/5.25 
2/5.25 
2/$.95 

S .17  339  quad comparator DIP 
.35  8223  programmable ROM, 256 bit DIP 
.39  MAN 1 Red 7 seg display .270 (specify 
1.25  red or clear pkg.) 
1.25  MM5203 UV Erasable PROM 
89  2048 Bit Prime Quality 

1.50 
3.95 

2.39 

24.95 

10% OFF ON ORDERS OVER $25.00 

MEMORIES 
1101  256 bit RAM MOS 
1103  1024 bit RAM MOS 
5260  1024 bit RAM Low Power 

L_   

7489  64 bit RAM TTL 
8223  Programmable ROM 

1.75 
4.95 
3.95 
2.75 
4 95 

CALCULATOR & 
CLOCK CHIPS w/data 

5001 
5002 
5005 
MM5725 
MM5736 
MM 5738 
MM5739 
MM 5311 
MM 5312 
MM 5313 
MM 5314 
MM 5316 

12 DIG 4 funct fix clec 
Same as 5001 exc btry pwr 
12 DIG 4 funct w/mem 
8 DIG 4 funct chain & dec 
18 pin 6 DIG 4 funct 
8 DIG 5 funct K & Mew 
9 DIG 4 funct (btry sur) 
28 pin BCD 6 dig mux 
24 pm 1 pps BCD 4 dig max 
28 pin 1 pps BCD 6 dig mue 
24 pin 6 dig mut 
40 pin alarm 6 dig 

3.95 
7.95 
8.45 
2.79 
4.95 
7.95 
6.95 
9.95 
6.95 
7.95 
8.95 
8.95 

CMOS 
74C00  .39  74C74  1.15  74C162 3.25 
74CO2  .55  74C76  1.70  74C163 3.25 
74C04  .75  74C107 1.50  74C164 3.50 
74C08  .75  74C151 2.90  74C173 2.90 
74C10  .65  74C154 3.50  74C195 3.00 
74C20  .65  74C157 2.19  80C95  1.50 
74C42  2.15  74C160 3.23  80C97  1.30 
74C73  1.55  74C161 3.25 

LED & OPTO ISOLATORS 
MV10B  Red TO 18 
MV50  Axial leads 
MV5020  Jumbo Vis. Red (Red Dome) 

Jumbo Vis. Red (Clear Dome) 
ME4  Infra red diff. dome 
MANI  Red 7 seg..270" 
MAN2  Red alpha num .32" 
MAN3A  Red 7 seg..127" 
MAN3M  Red 7 mg. .127" claw 
MAN4  Red 7 seg..190" 
MAN5  Green 7 seg..270" 
MAN6  .6" high solid seg 
MAN7  Red 7 seg..270" 
MAN8  Yellow 7 seg..270" 
MAN64  .4" high solid seg 
MAN66  .6" high spaced mg 
DL707  Red 7 seg..3" 
MCD2  Opto-iso diodes 
MCT?  Opto4so transistor 

S 25 ea 
.20 
.33 
.33 
.60 
2.50 
4.95 
.79 
1.15 
2.15 
2.95 
6.95 
1.35 
3.95 
4.50 
4.65 
2.15 
1.09 
69 

DTL 
930  S .17 
932  .17 
936  .17 

937  S .17 
944  .17 
946  .17 

949  $ .17 
962  .17 
963  .17 

4000 SERIES - 
RCA EQUIVALENT L 
CD4001 
CD4009 
CD4010 
C04011 
CD4012 

.55 

.85 

.85 

.55 

.55 

CD4013 
CD4016 
CD4017 
CD4019 
CD4022 

1.20 
1.25 
2.95 
1.35 
2.75 

CD4023 
CD4025 
CD4027 
CD4030 
CD4035 

.55 

.55 
1.35 
.95 
285 

LINEAR 
CIRCUITS  111 ,M 

300 Pos V Reg (super 723)  TO-5 
301  Hi Perf  mDIP TO-5 
302  Volt follower  TO-5 
304  Nag V Reg  TO-5 
305 Pos V Reg  TO-5 
307  Op AMP (super 741)  mDIP TO-5 
308  Micro Pwr Op Amp  mDIP TO-5 
309K  5V 1A regulator  TO-3 
310  V Follower Op Amp  TO-5 mDIP 
311  Hi perf V Comp  mDIP TO-5 
319  Hi Speed Dual Comp  DIP 
320  Neg Reg 5.2, 12, 15  TO-3 
324  Quad Op Amp  DIP 
339  Quad Comparator  DIP 
3401 Pos Volt Reg 

(6V-8V-12V-15V.18V-24V) TO.220 
370  AGC/Squelch AMPL  TO-5 or DIP 
372  AF-IF Strip-detector  DIP 
373  AM/FM/SSB Strip  DIP 
376 Pos. V Reg  mDIP 
377  2w Stereo amp  DIP 
380  2w Audio Amp  DIP 
380-8  .6w Audio amp  mDIP 
381  Lo Noise Dual preamp  DIP 
382  Lo Noise Dual preamp  DIP 
550  Prec V Reg  DIP 
555  Timer  mDIP 
560  Phase Locked Loop  DIP 
562  Phase Locked Loop  DIP 
565  Phase Locked Loop 
566  Function Gen 
567  Tone Gen 
709  Operational AMPL 
710 
711 
723 
739 
741 
747 
748 
1304  FM Mulpx Stereo Demod DIP 
1307  FM Mulpx Stereo Demod DIP 
1458  Dual Comp Op Amp  mDIP 
LI42111 Dual LM 211 V Comp  DIP 
3065  TV-FM Sound System  DIP 
3075  FM Det,LMTR & 

Audio preamp  DIP 
3900  Quad Amplifier  DIP 
3905  Precision Timer  DIP 
7524  Core Mew Sense AMPL  DIP 
7534  Core Mew Sense Amp  DIP 
8038  Function Gen  DIP 
8864  9 DIG Led Cath Drvr  DIP 
75451  Dual Peripheral Driver  mDIP 
75452  Dual Peripheral Driver  mDIP 
75453  (351) Dual Periph. Driver mDIP 
75491  Quad Seg Driver for LED DIP 
75492  Hex Digit Driver  DIP 

Data sheets supplied on request 

Add $.50 for items less than $1.00 

.79 

.32 

.79 

.89 

.95 

.35 
1.10 
1.65 
1.19 
1.05 
1.29 
1.35 
1.95 
1.69 

1.95 
1.15 
.79 
3.25 
.59 

.2.69 
1.49 
1.25 
' 1.79 
1.79 
.79 
.99 
2.75 
2.75 

DIP TO-5  2.65 
mOIP TO-5  2.75 
mDIP  2.95 
TO-5 or DIP  .29 

Hi Speed Volt Comp  DIP  .39 
Dual Difference Compar  DIP  .29 
V Reg  DIP .  .69 
Dual Hi Perf Op Amp  DIP  1.19  
Comp Op AMP  mDIP TO-5  .35 
Dual 741 Op Amp  •DIP or TO-5  .79 
Freg Adj 741  mDIP  .39 

1.19 
.82 
.69 
1.95 
.69 

.79 

.59 

.65 
1.89 
2.59 
5.95 
2.50 
.39 
.39 
.39 
.79 
.89 

ALL IC'S & LED'S ARE NEW, UNUSED, MARKED, SURPLUS PARTS. SATISFACTION GUARANTEED. 

The prices as listed are in Australian dollars. Send bank cheque with order. If 
international postal money order is used send receipt with order. Shipment will be made 
via air mail - postage paid - within three days from receipt. Minimum order - $5.00. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708  MONTEREY, CA. 93940 USA 

PHONE (408) 659-4773 



*.11 hh.inl-# 
PRECISION HIGH-FREQUENCY OSCILLOSCOPE 

A new high-frequency oscilloscope, Model 
1720A from Hewlett-Packard, has two 
channels with deflection factors to 10 
mV/cm, sweep speeds to 1 ns/cm and 
frequency response to 275 MHz. It will bei 
valuable in the design, manufacture and" 
testing of systems using fast logic — 
computers, peripherals with fast interface 
logic, high-speed digital communications 
equipment,  high-speed  digital 
instrumentation,  and  logic  component 
evaluation. It will also be valuable in 
wideband analogue work — radar and 
communications systems for example. 

Accuracy specifications of the 1720A are 
unequalled in its class. Calibrated sweeps are 
accurate to 3%, and even better, 2%, in the 
50 ns/cm to 0.5 s/cm range. This accuracy is 
specified over the full 10 cm of horizontal 
deflection. A X10 magnifier increases the 
maximum sweep to 1 ns/cm. Differential 
time measurements are within 2% accuracy 
for most applications. 

Vertical attentuator accuracy is 2% at all 
settings from 10 mV/cm to 5 V/cm. Input 
impedance is selectable — 50 ohms or 1 
megohm with only 11 pF shunt capacitance. 
The 50-ohm input is internally compensated 

for low reflections, ensuring faithful pulse 
reproductions. 

The 275-MHz response specification is 
held in both 50-ohm_ and high-impedance 
conditions.  Bandwidth  and  risetime 
specifications are also maintained across the 
full 6 x 10 cm display area, not only when 
in calibrated modes but also when vernier 
settings are in use. 
Perhaps most important of all, these 
performance characteristics are held over 
the  full  range  of  environmental 
specifications, including temperatures from 
00 to 550C. That's important in many 
circumstances, especially in the field; the 
1720A can be trusted, even for example 
when it has just been pulled out of a car's 
boot in mid-summer. 
Delayed sweep is standard and has the 
same 2 and 3% accuracy specifications as 
the main time base. The ratio of main to 
delayed intensity is adjustable for clear 
separation and mixed or intensified portions 
of the delayed signal. Main and delayed 
sweep controls are interlocked so the main 
sweep can never be faster than delayed; this 
prevents confusion. 
Triggering is solid for displays, only 
requiring 1 cm vertical deflection to 300 

MHz (only 0.5 cm from dc to 100 MHz). 
Because  the  trigger  sync take-off is 
immediately after the attenuator, the same 
trigger point is maintained when changes are 
made in such other settings as vertical 
position, polarity, or vernier. Thus the 
display remains stable when these controls 
are adjusted. 
The brightness capability of the 1720A 
cathode-ray tube is compatible with its 1 
ns/cm  sweeps.  This is important  for 
effective display of very fast transitions or 
low  repetition-rate  signals.  Without 
compromising fast traces, beam intensity is 
regulated at slower sweep speeds so as never 
to exceed safe limits, increasing CRT life. 
The display, 6 cm high, is a full 10 cm wide, 
placing emphasis correctly on horizontal 
resolution for clarity in critical timing 
measurements. Focus is automatic, although 
a front panel control may be used for fine 
adj ustments.  Flood  gun  graticule 
illumination prevents uneven illumination, 
assuring even exposure of trace photos. 
While there is a variety of operating 
modes, selection of the desired one is made 
easy by using colour-coded pushbuttons in 
clearly-identified  relations  — blue  for 
display modes, green for trigger operations, 
and  grey  for  secondary  features. 
Familiarisation is easy and fast. 
Low weight, (12.9 kg), makes the scope 
easy ,to carry from bench-to-bench or in 
field  service  applications.  Power 
consumption is approximately 70 watts. 
Several  things  account  for  attaining 
precision measuring performance at a low 
price. A high level of integration has been 
incorporated into the design. The whole 
vertical amplifier, for example, consists of 
three IC's and a small number of discrete 
components.  By  this  means,  and  by 
innovations in layout, the complexity of 
printed circuit boards has been reduced. 
Checkout  time,  one of the costliest 
ingredients in a precision oscilloscope, has 
been minimised by reducing the number of 
adjustments; there are only 55 controls to 
be adjusted inside the 1720A. (Upwards of 
100 are common in scopes of this type.) 
However, minimising adjustments has not 
compromised ability to . optimise critical 
functions. For example, the three fastest 
sweeps retain separate adjustments for 
maximum  timing  accuracy  on  these 
important ranges. 
Further details: Hewlett-Packard Australia 
Pty. Ltd. 31-41 Joseph St., Blackburn, Vict. 
3130. 

DELAY BY EVENTS MODULE 
PROVIDES JITTER FREE VIEWING 
OF LONG PULSE TRAINS 
Tektronix, announces the new DD 501 
Digital Delay, a delay by events counter 
packaged as a plug-in for the modular TM 
500  line  of  test  and  measurement 
instruments. 
The DD 501 is a digital events delay with a 
high impedance signal input. Using five 
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thumbwheels on the control panel, the 
operator can set any desired digital count 
from 0 through 99 999. When the number 
of input pulses reaches the preset count, the 
DD 501 will put out a trigger pulse which 
can be used for triggering an oscilloscope. 
Because the DD 501 creates it delay by 
counting a number of pulses rather than by 
analogue timing of an interval, jitter is not a 
problem even when viewing a group of 
pulses toward the middle or end of a long 

train. Events can be counted at frequencies 
up to 80 MHz and divide by N operation 
extends to 40 MHz. 
With the selected number of events clearly 
displayed on the thumbwheel dials, the 
operator knows at all times what part of a 
pulse  train [he  is  viewing  on  the 
accompanying  oscilloscope.  Meaningful 
measurements can be made on data trains 
up to 100 000 bits long. 
Delay by event à particularly useful in 

Continued on page 117 
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NOTICE TO ADVERTISERS 

850,000 PENALTY 
The Trade Practices Act, 1974, came 
into force on October 1, 1974. There 
are important new provisions in this 
Federal  Act  of  Parliament which 

contain  strict  regulations  on 

advertising. 
All advertisers and advertising agents 
are advised to study those provisions 
very carefully as heavy penalties are 

imposed. 
It can be an offence for anyone to 

engage, in trade or commerce, in 
conduct "misleading or deceptive." In 
particular  Section  53  contains 
prohibitions from doing any of the 
following  in connection  with  the 
supply of goods or services or in 

connection with the promotion, by 
any means, of the supply or use of 
goods or services. 
FALSELY represent that goods or 
services are of a particular standard, 
quality or grade, or that goods are of a 
particular style or model. 
FALSELY represents that goods are 
new. 
REPRESENT that goods or services 

have  sponsorship,  approval, 
characteristics, 

or benefits they do 
performance 

accessories, uses 
not have. 
REPRESENT that he or it has a 
sponsorship, approval or affiliation he 
or it does not have. 
MAKE false or misleading statements 

concerning  the  existence  of,  or 
amounts of, price reductions. 
MAKE false or misleading statements 
concerning the need for any goods, 

services, replacements or repairs. 
MAKE false or misleading statements 
concerning the existence or effect of 

any warranty or guarantee. 
Penalty for an individual is $10,000, 
or 6 months imprisonment; for a 

corporation, $50,000. 
It is not possible for this company to 
ensure that advertisements which are 
published in this paper comply with 
the Act and the responsibility. must 

therefore be on the person, company 
or advertising agency 5ubmitting the 
advertisement for publication. 
In cases of doubt, consult your 

lawyer. 

ELECTRONICS TODAY 
INTERNATIONAL 

CELESTRON 5' and 8" — Unsurpassed for optical excellence and versatility. 
CALL AND SEE OUR SPECTACULAR DISPLAY AT OUR SYDNEY OR NEW 
MELBOURNE STORE — Mid City Arcade 200 Bourke Street. 

DISPOSAL 
SALE 

Of Surplus and Ex Government 
Electronic Gear 

STOCK MUST BE CLEARED 

NO REASONABLE OFFER REFUSED 

OPEN 9.30 AM — 5 PM Monday to Friday 
9 AM — 12 noon Saturday 

AVO  Model  7  8.  8  Multi meters.  As  new 
condition from $35.00 
No. 19 & No. 62 Transceivers. Plenty of part 
wrecked units any reasonable offer will buy. 

A. W.A. RC Audio Oscillator, 20Hz to 200kHz 
In  4  bands.  HIZ  &  600  oh m  240  Volt 
AC$65.00 
COAX  CABLE  58  oh m  Ascancl  15  P1/24. 
Brand new 1/8" outside dia meter. 12c per yard, 
$10 per 100 yard reel. 
LAR GE Q UANTITIES of hard to get valves, 
transfor mers, se mi-conductors 6.. co mponents, 
aural  tubing,  cables  mutticore  &  coaxial, 
connecting leads Cannon type plugs multipin. 
relays PMG types 6. miniature, telephone parts, 
teleprinter units, all types of panel meters new 
&  used,  test  equipment,  multi meters,  signal 
generators.  -oscilloscopes.  Power  supplies , 
standard  racks and  thousands of co mponent 
parts,  potentio meters,  capacitors on filled 6. 
electrolytic,  high  &  low  wattage  resistors, 
transistor circuit boards, crystals. 

SPECIAL THIS M ONTH ONLY 
Standard P. M.G. Biack Telephones Dial Type 
tested with Ericson Plug $7.95 few only , 

Ericaphon  Plastic Telephone dial  in base — 
latest t9.0e $19.75 As new few only , 

Ericson 800 Series Telephones dial type as new 
$17.50 few only , 
PMG  Type  Telephone  Plugs,  white  plastic 
standard type Ericson 95c a pair. 
4 Digit Counters. Post Office Type 40 volt 50c 
duct,. 

HAM RADIO DISPOSALS 
104 Hiphett Street, Richmond, Vic., 3121 
IN.., Lennox Street) Phone 42-8136 

P A E G l e 

* Registered Trade Mark 

NEOSID Magnetic Materials and Coil 
Formers — available from stock 

Some of the range carried includes: 

Forms & Cans 
722/1  5m/m  x  14 m/m  Bakel ite 
For mers 

722/4  5m/m  x  33m/m  Bakelite 
For mers 

3510 7m/m x 19m/ m Bakelite Formers 
5027/6  PLD  Base  for  722  type 
For mers 

5200/8 PLD twin Base for two type 
722/1 

N.4LT/1 4 tag ring for 3510 Type 
7100 13 m/m x 13 m/ m x 20m/m can 
for 722/1 

7300 13m/m x 26 m/m x 20m/m can 
for twin 722/1 
7101 13 m/m x 13 m/m x 36 m/m can 
for 722/4 

FERRITE SLUGS FOR 722 & 3510 
FOR MERS 
F. 14 grade ferrite (0.1  —  10Mhz) 
F. 16 grade ferrite (2.0  —  12Mhz) 
F. 25 grade ferrite (1.0  —  50Mhz) 
F. 29 grade ferrite (10.0  — 200Mhz) 

Send S.A.S.E. for 
technical details & prices 

AEGIS PTY. LTD. 
347 Darebin Rd., Thornbury, Vic. 3071. 
Phone 49-1017, 49-6792. P.O. Box 49, 

Thornbury. Vic. 3071.  .11 

CELESTRO N MULTI-PURPOSE TELESCOPES 

SCHMIDT — CASSEGRAIN 

ASTRONOMY — PHOTOGRAPHY — NATURE STUDY 

Send 20c for informative catalogue  rASTRO-OPTICAL SUPPLIES PTV LTD 
11B Clarke St., Crows Nest 
Sydney, 2065 Phone: 43-4360 

I NAME   

IADDRESS   

 Post Code   

• Telescopes — all types 
• Build-it-yourself kits 
• Binoculars 
• Microscopes 
• Star maps, atlases, books 
• Weather Equ ipment 
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AKA' 
GX-600 SERIES 
Available in 4 track 2 channel, with or without Dolby and 
in 2 track 2 channel. 
Reel Capacity: Up to 101/2" reel 
Tape Speed: 15 and 71/2  ips (±0.8%) (Pro model) 
Wow & Flutter: Less than 0.05% RMS at 15 ips 

Less than 0.07% RMS at 71/2 ips 
Frequency Response: 30 Hz to 25,000 Hz (-±-3 dB) at 

15 ips 
30 Hz to 23,000 Hz (±3 dB) at 
7Y2 ips 

Distortion: Less than 0.7% (1,000 Hz "0" VU) 
Signal to Noise Ratio: Better than 59 dB 
Erase Ratio: Better than 70 dB 
Cross-Talk: Better than 60 dB (monaural) 

Better than 40 dB (stereo) 
Bias Frequency: 150 kHz 
Heads (3): One GX 2 track recording head, 

One GX 2 track playback head, 
One 2 track erase head. 

PKB 70543 

1 1 6 

The complete protection plan. 
There is an honest 12 months 

parts and labour warranty on all AKAI 
equipment. And an honest 12 months 
free insurance. And a very real lifetime 
guarantee on every AKAI GX Head. 
It's all put there by AKAI to give you 
back on tape what you put in. 

Nothing more — nothing less. 
For optimum performance from 

your recorder we recommend BASF tape. 

Available from the AKAI Hi-Fi 
Professionals. Distributed by AKAI Australia 
Pty. Ltd., Sydney 61 9881, Melbourne 81 0574, 
Brisbane 44 0171, Adelaide, 74 1162, Perth 
25 5177, Darwin 81 3801, Launceston 31 5815. 

GX-400 SERIES 
Available in 4 track 4 channel, 4 track 2 channel and 
2 track 2 channel.  • 
Reel Capacity: Up to 101/2 " reel 
Tape Speed: 15, 7,/2 and 33/4 ips (±-0.5%) 
Wow & Flutter: Less than 0.35% RMS at 15 ips 

Less than 0.05% RMS at 71/2 ips 
Less than 0.08% RMS at 33/4 ips 

Equalization: NAB curve 
Frequency Response: Using low noise tape 

30 Hz to 20,000 Hz (±2 dB) zero 
VU/15 ips 

Distortion: Less than 1% (total harmonic distortion 
1,000 Hz zero VU) 

Signal-To-Noise Ratio: Better than 58 dB 
Erase Ratio: Better than 70 dB 
Cross-Talk: Better than 45 dB 
Recording Bias Frequency: 160 kHz (-±-10 kHz) 
Heads (4): 2-track recording GX head, 2-track playback 

GX head, 4-track playback GX head, full 
track erase head. 
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The AKAI 
Hi-Fi 

Professionals 
have the deal 
for you. 

To be an AKAI Hi Fi Professional, 
you must first become an expert 
on hi fi. Then you must become an 
expert on AKAI. So that the full 
potential of AKAI equipment can 
be passed on to its owner. 
Expertly. Or as we say, 
professionally. 
The AKAI Hi-Fi Professionals are: 

NE W SOUTH WALES 
Allied Hi-Fi & Records; 330 Pacific Highway, Crows 
Nest. Tel 439 1072 ; 331 Ponces Highway. St.' Peters. 
Tel 51 7071 ; Co,. Townshend Er Botany Sts.. Phillip. 
A.C.T. Tel 82 1862 ; 122 Bunda St, Civic. Canberra City 
A.C.T. Tel 48 8785. Apollo Hi-Fi, 283 Victoria Road, 
Marrickville. Tel 560 9019 Autel Systems Pty. Ltd.. 
639 Pacific Highway, Chatswood. Tel 412 4377. Ron 
Chapman & Associates, 880 Hunter Street. New-
castle. Tel 69 2796. Fidela Sound Centre, 938 
Liverpool Road. Summer Hill. Tel 799 2618. Gosford 
Hi-Fi, 163 Mann Street, Gosford, Tel 25 2222. Douglas 
Hi-Fi, 65 Parramatta Road, Fivedock. Tel 798 4533. 55 
Wollongong Street. Fyshwick. A.C.T. Tel 95 3459: 
Hi Fi House, 118 Keira Street, Wollongong Tel 28 6661 : 
127 Forest Road Hurstville. Tel 579 4673. Magnetic 
Sound Industries, 20 Macquarie Street. Parrarnatta. 
Tel 635 0830, 32 York Street, Sydney. Tel 29 3371. 
Miranda Stereo & Hi-Fi Centre Pty. Ltd., Shop 67, 
Top Level, Miranda Fair. Tel 525 7800. Mastertone 
Electronics, 824 Pittwater Road, Dee Why. Tel 
982 5749. Norman Ross Discounts, 69-73 Magellan 
Street, Lismore Tel 21 2245. Photo Art & Sound, 287 
Military Road. Cremorne Tel 909 1729. Pee Jay Sound 
Centre, 364 Argent Street. Broken Hill. Tel 7303, 
Roselands Hi Fi, Gallery Level. Roselands. Tel 7506593. 
Selsound Hi Fl Pty Ltd., 619 Princes Highway, 
Blakehurst. Tel 546 74621 27 Darcy Street Parramatta. 
Tel 635 9491. Sonarta Music Services, 24 Cabarita 
Ave., Cabarita. Tel 736 2066. Jack Stein Audio Pty. 
Ltd. 275 Clarence Street. Sydney. Tel 29 6315. Strand 
Electronics, 519 Hunter Stmet. Newcastle. Tel 2 5623 
Sutherland Hi-Fi, 5 Boyle Street. Sutherland, Tel 
521 6926. Warringah Hi Fi, Shop 5, Mona Vale Crt, 
Bungen St, Mona Vale. Tel 997 5313. Duty Free 
Travellers Suppliers Ltd., 400 Kent Street Sydney. 
Tel 2901644. 
VICTORIA 
Douglas Hi-Fi, 191 Bourke St.. Melbourne. Tel 63 9321. 

QUEENSLAND 
Chandlers Pty. Ltd., 120 Edward Street, Brisbane. 
Tel 29 1954, and all other Chandlers Stores from Tweed 
Heads to Cairns. Trevor Stokes, Scarborough Street. 
Southport. Tel 32 2886. The Sound Centre, West 
Street, Mt. Isa. Tel 43 3096. Tel Air Electronics, 
George Street, Brisbane. Tel 21 7272. Hendrix Pty. 
Ltd., 107 Breakfast Creek Road, Newstead. Tel 52 4355. 
Packard. - Bell Pty. Ltd., 302 Wickham Street. 
Fortitude Valley. Tel 52 3131. Woolworths (Old) Ltd., 
Brisbane Station Road, Booval. Tel 81 5611; 345 
Flinders Street, Townsville. Tel 71 3171. Catchpoles 
C  ee Centre, T Et G Arcade. Ruthven Street, 
Toowoornba. Tel 32 8382. Humphreys Hi Fi Centre, 
Ruthven Street, Toowoomba. Tel 32 8288. David Jones 
Pty. Ltd., Sydney Street. Mackay. Tel 57 2501. 

SOUTH AUSTRALIA 
Flinders Trading Co. Pty. Ltd., 55 Flinders Street. 
Adelaide. Tel 223 5655. Metrovision T.V. Rentals 
Pty. Ltd., 9-11 Beulah Road, Norwood. Tel 42 2283. 
Sunstrom's Radio, 157 Port Road. Brompton.. Tel 
46 4076. Ernsmith's, 52 King William Street, Adelaide, 
Tel 51 6351. 
WESTERN AUSTRALIA 
Douglas Hi Fi, 883 Wellington St., Perth, Tel 22 5177. 

TAS MANIA 
Wills & Co. (19841 Pty. Ltd., 7-11 Ouadrant, Laun-
ceston Tel 31 5688 James Loughran & Sons Pty. 
Ltd., 29-31 Wilmot St .Burnie. Tel 311 533. Gillards 
Music C  , 57A Reby St., Ulverstone. Tel 25 2777. 
  Electronics Pty. Ltd., 181 Collins Street. 

Hobart. Tel 28 1893 Tas man* Acoustics Pty. Ltd., 
62 Tenor St., Launceston. Tel 31 2526. 
NORTHERN TERRITORY 
Pli   Music House, Smith St  Darwin. Tel 
81 3801 

0111111A11111 NEWS 

. troubleshooting asynchronous logic systems. 
It is very difficult for the observer to predict 
how much time will elapse prior to the pulse 

group he is interested in observing. The 
number of "clocking" events preceding the 
period of interest is, however, usually 
known and can be easily set on the 
thumbwheel switches. 

The DD 501, together with a TM 501 
Power Module, forms a low cost, easily 
portable means of providing an oscilloscope 
with delay-by-event capability for field 
service, production, or design laboratory 
applications. Almost anywhere long trains 
of serial data are handled, measurements can 
be made easier by the DD 501. Viewing 
selected information in data communication 
pulse trains, examining peripheral to central 
processor data transfer, studying individual 
indexing pulses or data segments in disc, 
drum or tape memory systems - all are 
potential uses. Rotating memory systems 
are excellent examples because the jitter 
caused by mechanical speed variations is 
eliminated. 

Further details: Tektronix Aust. Pty. Ltd., 
80 Waterloo Road, North Ryde, N.S.W. 

2112. 

DO IT YOURSELF SECURITY PRODUCTS 

Two new kits of security products have 
been designed especially for the home 
handyman by Applied Technology Pty Ltd. 
For the home, the company's system 250 
is a complete control unit disguised as a 
speaker box. To install the system all that is 
required is to attach the necessary sensors to 
the points to be protected and connect 
them back to the XL250 control unit. 
Heart of the ,system 250 is the XL250 
module which is a combined alarm unit, 
siren driver and automatic reset timer in one 
unit. Custom designed CMOS technology is 
utilized to ensure low current drain (for 
battery  operation)  and  long  reliable 
operation. 
The system 250 is supplied as a fully 
assembled nd factory tested kit completely 
ready to install. 
A full range of optional accessories such as 
remote loudspeakers, pressure mats, fire 
detectors, magnetic contacts, emergency 
switches etc. is readily available. 
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For the car, the RD200 car alarm is the 
very latest version of the popular 100 HR 
and  incorporates  extra  refinements 
(including a self contained electrical horn) 
which makes it even easier to install. The 
RB200 works on the principle of detecting 
minute changes in the electrical system of 
the car (for example, when a door is opened 
and the courtesy light goes on). The RB200 
eliminates all the usual wiring, door switches 
and other gadgets and only requires the 
installation of three wires to ensure full 

protection. 
The alarm has a built in exit/entry delay so 
that you can activate the alarm before you 
leave the car, thus eliminating the need for 
an external key switch. The output is a 
pulsating horn blast (one second on/one 
second off) which automatically resets after 
three minutes to eliminate flat batteries. 
Further details: Applied Technology Pty. 
Ltd., Suite 101, 25 Spring St., Chatswood, 

N.S.W. 2067. 
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DES TROYER POWER 
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THE CORRECTED CIRCUIT 

Here is the best entry. 

OUR DES TROYER CONTEST was 
remarkably popular — over 250 entries 
were received. Most were of a very 
high standard. 
Two entries have been reproduced 
here to enable readers to gauge their 
own entries. 

The first, (from Mr Ian McAllister), 
was humorous as well as reasonably 
accurate. We thought it well worthy of 
a prize! 
The second from Mr R.T. Burgess, 
was judged to be the most complete 
and well-explained entry. There were 
five or six other entries of a very 
similar standard and it was difficult to 
choose between them. 
One of the most interesting aspect of 
this contest was that not one entrant 
gave a full list of errors, nor did 
anyone provide a design procedure 
which covered all the variables. 
Mr Burgess was remiss in only two 
main factors. Firstly the base-emitter ' 
voltage  of  a 2N3055  transistor 
typically varies from 0.8 volt at a 
collector current of one ampere, to 1.1 
volts at a collector current of four 
amperes. Thus a Zener of 6.1 volts 
rating  would  have  been  more 
appropriate. The typical value of 0.6 
volts for Vb e of silicon transistors is 
only  applicable  to  small  signal 
transistors — not to power types. 
Secondly,  although  Mr  Burgess 
mentions that there will be voltage 
drops across the diodes, he does not 
include th is  —  or  transformer 
regulation — in his calculations. At full 
load there would be about three 
quarters  of  a volt  drop  in the 

transformer (if correctly designed) and 
about one volt across each diode. Thus 
the voltage available to the regulator 
would fall by about 2.5 volts. 
Taking  this  into  account would 
necessitate changing the value of R1 
and would affect the regulation and 
ripple specifications. 
We leave it to readers to incorporate 

this factor in the calculations and 
determine its effect. 
At least thirty entrants complained 
that the contest was too simple — not 
one of those entrants however spotted 
more than half the errors! 
Congratulations to all who entered, 
and to our prize winners in particular, 
for a splendid effort. 

From Mr. Ian McAllister. 

HAVING just returned from taking my mother-in-law to a hermitagè in 
the bush (she believes they will never have electricity) I should like to 
express my thanks fbr Des Troyer's article in August. 
It all started a week ago. After a long day of tracing intermittent 
faults, I arrived home to find M.I. L. in my favourite armchair as usual. 
"Why don't you make this?" I suggested slyly, holding out a clipping 
from your article. "You've been at night-school for a month now." 
"Isn't this fuse symbol wrong?" she criticised. 
"You'll learn about that later in the course. It's a bit like a lightning 

arrestor symbol, to indicate an ordinary fuse used with currents 
reminiscent of thunderbolts." 
"I already knew that, she lied, picking up my soldering iron. 
Next morning I got home just after she had blown the fuse, so I 
showed her how to cut a ten inch nail to the same length as the fuse, to 
fit in the holder. 
"The heater doesn't heat, but the light's on." 
Try throwing the switch I suggested fiendishly, then went out for the 
evening, leaving her to explain to the linesman how she blew the pole 
fuse. 

When I got back she had replaced the switch, which had developed 
welded contacts, and I was disappointed to find that she had put the 
fuse in series with the transformer and the light in parallel with it. 
"Why does it say DI-D5 here?" 

"Because there should be another decoupling diode across the 
transfbrmer there." I pointed out. 

Shortly after I ducked as pieces of IN 914 flew by. "Those were signal 
diodes." I yelled, "Don't they teach you anything?" 

"Everything's wrong," she teared, "you say that any fool would know 

118 
ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1974 



SUPPLY UNIT 
not to expect a transformer with these ratings to be air cored, and now 
you expect. . " her voice trailed off helplessly. 
Moments later I ducked again, and showed her which way round the 4 
amp diodes should be. "200pF is too small; make that 20001.1.F' I 
suggested. 
As I helped her clean capacitor electrolyte off the walls - "Don't 
tremble like that, just use a higher voltage capacitor." I advised, 
grinning at the thought of the switch-on surge that would go through 
the diodes with no limiting resistor before Cl. 
Next evening I got home to find smoke curling up from the resistor as 
she wiped pieces of Zener out of her eyes. 
"Try using a 1 W resistor and putting the Zener the other way round." 
M.I.L. threw the soldering iron at me. "How do you expect me to 
finish this if you only tell me afterwards?" she whinged. 
So I told her "Change the Zener to about 6.3 volts. Add another 
transistor here to make a Darlington pair because this 2N 3055 (which 
isn't PNP) has low gain." 
After she switched on again I distracted her attention, but she soon 
noticed the smell of burning transformer enamel as the 2 amp winding 
tried to supply 4 amps. Her goldfish were electrocuted as an 
interwinding short developed. 

t least the fuse is undamaged," I consoled her "That's the only 
advantage of using a fuse rated at more than 500 mA in the primary." 
M.J.L. threw the soldering iron at me again, so I hope that I win a new 
one now that she has left. 

This entry, from Mr R.T. Burgess of Maryborough Queensland, was judged to be the 

most complete and well explained. 

1.  The fuse F 1 should be in series with the transformer primary - not in 
parallel. The best place is as close as possible to the input (before the 

switch) so that it protects as much of the circuit as possible. 
The fuse should be before the switch and the switch should be a double-pole 
type so that both active and neutral are broken. (Actually, if an unprotected 
fuse is used, it should be after the switch so that it may be changed safely - 

Ed). 
2.  The symbol for F 1 is incorrect (The symbol shown is for an alarm-type 

fuse). 
3.  F 1 should be rated at 1 amp not 10 amp (See design). 
4.  LP1 should be in parallel with the transformer primary (as shown it will 

come on when SVV1 is off). 
5.  LP1 is not given a voltage rating in the parts list. A neon indicator should 

incorporate a suitable series resistor for operation on 240 volts ac. 
6.  SVV1 is not listed. It should be rated for 1 amp at 240 volts ac. 
7.  The current rating of Ti should be 10 amps and the circuit symbol should 

show an iron core (see design for points 7, 11 - 17). 
8.  The polarity of two of the diodes is incorrect. (Actually the bridge was 

rotated through 900 - Ed.) 
9.  The circuit shows D1 - D5 instead of D1 - D4. 
10.  The current rating of the diodes listed is too low. They are in fact small 

signal diodes. 
11.  The capacity of Cl should be 5,000 pF not 200 pF. 
12.  The voltage rating of Cl should be 25 volts not 16 volts. 
13.  The value of R1 should be 39 ohm not 560 ohm. 
14.  The power rating of R1 should be 10 watt not 1/4 watt. 
15.  The polarity of the Zener diode is incorrect. 
16.  The voltage of the Zener diode should be 5.6 volts not 4.4 volts (That is, 

Destroyer subtracted 0.6 volt for Vbe of 2N3055 instead of adding it - Ed.) 
17.  The power rating of the Zener diode should be at least 2.5 watts but need 

not be as great as 400 megawatt 
18.  The transistor Q1 is shown as pnp type, whereas a 2N3055 is an npn type. 
19.  Sundry items are not listed. (The circuit won't hold together and work 

without them. In particular a heat sink is required for the 2N3055.) 

Continued on next page 

EVERYONE 
Can have the BEST 

in STEREO 
Listening Equipment 

SENNHEISER 

H D414 
Stereo Headphones 

• LIGHTWEIGHT,  very easy 
on the ears. 

• REMOVABLE  sponge EAR 
PADS fit gently against the 
ears -  not  round them 
no"boxed-in" feeling. 

• Can be used with any 
Tape Recorder or Amplifier. 

• OUTSTANDING frequency 
response, 20-20,000 Hz. 

Available ex-stock from 
Wholesalers or 
Australian Agents 

e g eg aii°9 4 ift 

PTY.LTD. 

TELEX: Melb. 31447, Sydney 21707 

VIC.: 493-499 Victoria St., West 
Melbourne. Phone: 329-9633. 

N.S. W.: Sydney Phone: 9092388. 
W.A.  Perth Phone: 49-4919. 
S.A.:  Arthur  H.  Hall.  Phone 
424506. 

QLD.:  L.E. BOUGHEN  & CO., 
Auchenflower. Phone: 70-8097. 

SENNHEISER HD 414 

Na me   

II Address 

I 
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Get ready NOW for LOUR TV 
TEA M UP pit 

WITH 
(oRunDio)  P t ...the right 

COLOUR PATTERN GENERATORS 
for the 'A colour TV system 

Colour Generator FG,, 
A powerful colour generator for the service 
department, using IC's in the frequency divider 

stages. The unit covers both the VHF and UHF 
range and delivers maximum 5mV RMS with 

60 Ohm and is provided with a 40 dB attenua-

tor. A variable video output of 3.5 V p/p 75 

Ohm, either positive or negative, is provided. 

All operating modes, including the insertion 

of an electronic circle and other special 
signals, are selected by press buttons. The 

sound carrier is switchable and can be modu-
lated through an internally generated fre-
quency of approx. 1 kHz. 

04•ctronec  FARBGENERAMR FG 5 

• Signal for standard colour test pattern • Signals for red, green and blue raster • Four-colour vector test signal • Phase 

angle test signal for PAL decoder, using screen as indicator • Electronic circle • Grey scale, chessboard pattern, with 8 steps 
from white to black • Three convergence pattern signals • Positive or negative audio signal • Modulated at 5.5 MHz or 
unmodulated • Dimensions: 300 x 112.5 x 227 mm • Weight: 4.3 kg. 

PAL Service-Generator FG21 
A small, handy, lightweight unit for rapid checking of colour TV 
receiver functions in the home or service department. The RF 

output level is either 30 mV or 1 mV into 240 Ohm. An electronic 

circle provides rational and precise methods for linearity align-
ments. The use of IC's affords high levels of reliability in the 
frequency divider stages. The colour sub-carrier and 5.5 MHz 
sound carrier may be switched ott when not required. 

lienegillen e allOC=C 

Clalitlqr4 irri rCZnl 
PAL SERVICE-GENERATOR FG 21 

• Four-colour vector test signal • PAL phase angle test signal — decoder alignment employing screen display • Con-

vergence pattern signal with electronic circle • Grey scale S Red raster • 5.5 MHz sound carrier • Test Patterns: grid raster, 
12 horiz. lines; 16 vertical lines; electronic circle faded-in; 4 colour bars, corresponding to the colour difference signals • 

Dimensions: 220 x 80 x 165 mm • Weight: 2 kg • Accessories Supplied:1 aerial cable 241; 1 protective cover for back of FG21. 

For full information 
contact Australian Representatives: 

JAC0113Y. 
SoliTCHEIT 

215 North Rocks Rd., North Rocks, N.S.W. 2151. P.O. Box 2006, North 
Parramatta, N.S.W. 2151. Phone: 630 7400. 
OFFICES: Melbourne 41 7551 • Adelaide 293 6117 • Brisbane 52 8266 
• Perth 81 4144. 
AGENTS: Wollongong 28 6287 • Newcastle 61 5573 
• Hobart 34 2666. 
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IDEAS FOR 
EXPERIMENTERS 
VARIABLE FREQUENCY MULTIPLE WAVEFORM GENERATOR 

1k 

10k 

100pF 

0.01pF 

8 

Signetics 566 IC chip lends itself 
ideally as a test generator by utilising 
its  internal  voltage  controlled 
oscillator (VCO). 
The  circuit will  deliver separate 
outputs giving triangular and square 
waves and both positive and negative 
going spikes. 
The square wave amplitude is 5 V 
pk-pk, all other waveforms are 1.5 V 
pk-pk. 

RANGE:  1. 1 per. 30 sec. to 1 per. sec. 
2. 2Hz to 10Hz 
3. 10Hz to 50Hz 
4. 100Hz to 1000Hz 
5. 250Hz to 9kHz 

4 

50pF 

1pF 

h I 

9-12 V 

1.5 VPP 

 0 NV\ 
 o n 1 1.5VPP 

JL 
1.5 VPP 1N914 

1k 

1N914 
1 5VPP 

 01/—  

Frequency  is determined by the 
value of the capacitor connected to 
pin 7. 

It is preferable to use tantalum 
capacitors rather than electrolytics. 

The outputs are designed to operate 
in to  high  impedance  loads.  A 
transistor buffer stage is needed to 
match to low input impedance devices. 

CRYSTAL TESTER 

There are still many crystals around 
of fairly old vintage — especially from 
the World War Two period. More than 

often before utilising one of these one 
wants to quickly test them to see if 
they are still operable. 
This simple circuit will give a quick 
indication if a crystal is servicable or 
not. It will work on any crystal over 
the range of 100 kHz to 10 MHz. The 
indicator light remains on if the crystal 
is not oscillating. 
The oscillator uses a FET transistor 
and when not oscillating draws about 
10 mA. The voltage drop across R2 is 
such as to turn the BC 109 on and 
operate the lamp. 
When a good crystal is connected, 
the current drawn by the FET drops 
to around 1-2 mA and the the BC 109 
is cut off, extinguishing the lamp also. 
The circuit is constructed on a piece 
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As the name of this section irnplies, 
these pages are intended primarily as 
a source of ideas. As far as 
reasonably possible all material has 
been checked for feasibility, 
component availability etc, but the 
circuits have not necessarily been 
built and tested in our laboratory. 
Because of the nature of the in-
formation in this section we cannot 
enter into any correspondence about 
any of the circuits, nor can we provide 
constructional details. 
Electronics Today is always seeking 
material for these pages. All published 
material is paid for — generally at a 
rate of $5 to $7 per item. 

of matrix board with leads kept as 
short as possible. A multiple socket 
assembly  to  accept  various  type 
crystals is fitted and a small 9 V 
battery is used to power the unit. 

NEON FUSE FAILURE 
INDICATOR 

(a) SIMPLE NEON FUSE FAILURE INDICATOR 

(b) FLASHING FUSE FAILURE INDICATOR 

Here are two circuits showing how a 
neon can be used to indicate a blown 
fuse. The first is a simple continuous 
light wired in parallel with the fuse. 
The second has a capacitor charging 
circuit, which when the value of the 
neon's  striking voltage  is reached 
discharges through the neon and starts 
charging again, thus giving a flashing 
indication of fuse failure. 

(Continued on page 124) 
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IDEAS FOR EXPERIMENTERS 
LOW COST LOGIC PROBE CUM PULSE CATCHER 

PROBE 
TIP 

47k 

IC1 
7404 

HEX. INVERTER 

When working on digital equipment 
it is very often desirable to know the 
state of various points of the circuit. 
Usually  an  oscilloscope  is used, 
however a very short duration pulse is 
usually hard to see unless the scope is 
a sophisticated wide-bandwidth type. 
This logic probe has its own readout 
which illuminates a LED indicating 
whether the point tested is a logical 
"0" or "1". 
It also indicates the presence of a 

PULSE 
LED 

high speed pulse, whether positive or 
negative  going,  (SW1  selects  the 
polarity). This LED will also indicate a 
pulse train. 
An inexpensive TTL Hex inverter is 
used. Power is derived from the five 
volt supply to the circuit being tested. 
Having connected the earth and +5 V 
leads a simple check is to connect the 
probe tip to the 5 V supply and then 
to earth. The "1" and "0" LEDs 
should light in,turn. 

FLUORESCENT LIGHT INVERTER 
C3 
0.047,1,F 

This  inverter  enables an 8 watt 
fluorescent tube to operate from a 12 
V  DC  supply.  Light  output  is 
equivalent to a 25 watt globe. 
With a negative earth system a PNP 
germanium transistor is used. This can 
be mounted directly on a heat sink 
without any insulating mica spacer. If 
the system is positive earth, an NPN 
2N3055 can be used. In this case some 
adjustment to the values of R1 and R2 
will be necessary. Increase slightly the 

124 

470L' 

CI and C2 1000V.Vvkg 

value of R2 and decrease R 1 . The 
polarity of the electrolytic condenser 
will also have to be reversed. 
The transformer is wound on a 
ferrite "E" core with a minimum size 
of 30 mm. 
Windings N1 and N2 are seven and 
six turns respectively, using 0.5 mm 
enamelled  copper wire. The other 
three windings are wound with 0.2 
mm wire seven turns for N3 and N5; 
230 turns for N4. 

TRANSISTORISED BEEPER 

This circuit consists of an assymetric 
multivibrator  activated  by  a 
pushbutton.  The  loudspeaker  is a 
transistor radio type with a voice coil 
impedance of about 25 to 40 ohms. 
Earpieces up to 500 ohms can be used 
for lower power output. R1 varies 
frequency over the audio range. 
Transistor 01 can be any LF small 
signal type (NPN), either germanium 
or silicon. (AC127, BC107, BC108 
etc). 02 is a small signal germanium 
type of up to lA collector current. 
(AC128, AC132, AC188 etc). The 
battery size should be determined by 
the drain current of 02. 

ELECTRONIC SHIP SIREN 

RI 
lk 

\ SWITCH 

R? 
08k 

CI 
330r1F 

® Ci 
330n F 

8,0108  02 
BC108 

01 

o 
+6 to 1 

SPEAKER 
10052-1500. 

This circuit will give a sound like a 
ship's siren. It can be used with the 
low power output source for model 
ships if fed into a more powerful 
amplifier/speaker, as an alarm tone. 
The  circuit  consists  of  a 
multivibrator (01 & Q2), and a low 
power output stage 0.3. The speaker 
should  have an impedance in the 
region of 100 to 150 ohms. 

Cl and C2 determine the pitch of the 
siren and the values specified will 
provide a tone of about 300 Hz. 
Quiescent current is negligible. 
Should a more powerful output be 
desired  then  the  output  at  the 
collector of 02 can be fed into an 
amplifier input via a 1 µF electrolytic, 
in series with a 12 k resistor. 

(Continued on page 125) 
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HI-FI BASS LOUDSPEAKERS FRDM ENGLAND 
12" The model B122/10LR is a 12" bass speaker featuring a rubber 
suspension which allows a funda mental resonance of 17Hz in free air. 
This low-resonance, combined with a 2" voice coil working within a 
carefully selected magnet structure makes the speaker ideal for a 
sealed  cabinet  of  about  2 cu.ft.  capacity.  Efficiency  of  the 
B122/10LR  is surprisingly high for this type of loading and the 
speaker is ideal for amplifiers with an output of 
20-25watts r.m.s. per channel at 8oh ms. $39.50 
12" The model B122/12LR, like the B122/10LR described above, is 
also suitable for sealed cabinets but because of its more powerful 
magnet structure a volu me of about 3 cu.ft. is required $4  
to ensure the speaker gives its opti mu m performance. 

15" The Fane model  B152/12LR  is a 15"  bass driver with a 
fundamental  resonance of  15Hz  in free-air. Once again a sealed 
cabinet provides ideal loading for this unit and the volu me can be 
varied fro m 3 to 5 cu.ft. The perfor mance in 5 cu.ft. is particularly 
outstanding as the resonance is kept in the region of 30Hz. This 
results  in  fir m,  non-resonant bass without any of the 
"boxiness" often associated with conventional speakers.  $ 5 9 
Efficiency is reasonably high and power-handling is up to 
30watts r.m.s. at 8oh ms. 

9.50 

ES801 TONE ARM 

The  ES801  Tone  Ar m  is  a high-quality  product  of  excellent 
performance.  All  facilities  are  provided  and  include  removable 
headshell, adjustable anti-skate, lateral balance, stylus pressure scale, 
oil-da mpened cueing lift and plug-in connecting cable. The acoustic 
performance i'- characterised  by  lack  of  arm  resonance  and 
consistently low bearing friction. All in all a very reliable unit which 
fills the require ments of most do mestic hi-fi systems. The ES801 is 
the best buy currently on the market at only $39.50 

SUPER VALUE! AM/FM STEREO TUNER 

ellnelb WO ** 

The new ERC-724 tuner is a carefully designed unit which will 
beco me a welcome addition to your existing stereo system. The A M 
section  features  an  internal  ferrite  rod  aerial  which  provides 
interference-free  reception,  for  local stations, and allows good 
interstate reception for evening listening. The FM stereo section 
covers the range 88-108MHz. The ERC-724, is a co mpact unit 
(23.5cm  x 15cm  x 8.5cm) attractively presented  in a walnut 
cabinet. Guarantee is 12  months,  including parts  $ 
and labour. An excellent buy for only   64.50 

CROSSOVER CAPACITORS 
So me  exa mples  from our wide 
range include 3.3 mfd mylar fil m 
$1.45 each, 2.2 mfd mylar fil m 
$1.20 each, 3.3  mfd mylar fil m 
$1.40 each. 5 mfd  NP Electro-
lytics  45c  each,  30  mfd  NP 
Electrolytics 60c each and 60mfd 
Electrolyt ics 90c each. 

CROSSOVER CHOKES 
A  co mprehensive  range  is now 
available  of  high  power,  high 
efficiency  inductors  in  the 
following values 0.25  Mh, 0.35 
Mh, 0.5 Mh, 0.75 Mh, 3.55 Mh. 
Prices range from $1.00 to $5.00 
each. 

SPEAKER GRILLE CLOTH 

An attractive selection of speaker 
grille cloths are available ex stock 
at  very  reasonable  prices.  Free 
sa mple  pieces  are  available  on 
request and will be forwarded per 
post  anywhere  in  Australia 
together with our price list. 

NEW 3-WAY SPEAKER SYSTEMS 
OF EXCEPTIONAL QUALITY 

Developed by exhaustive and thorough testing, these new  3-way 
speaker syste ms combine wide, flat frequency response with genuine 
high  power  capability.  (Available  in  Kit  form  or completely 
asse mbled.)  . 

CHALLENGE SYSTEM 1  asse mbled) 
lable  

form or co mpletely 
(avai   in Kit 

CHALLENGE H-22 DOME TWEETER 

te
The  develop ment  of do me tweeters has been a major 
project of most loudspeaker manufacturers of recent years. 
The  H-22  do me  is one of the latest designs. The  1" 
diaphragm  is  made  of  carefully  selected  metallized 
polyester material which is free from resonances or rattles, 
and is of very small mass to allow maxi mu m $ 
efficiency. 

SPECIAL MID-RANGE SPEAKER 
An outstanding 5" mid-range loudspeaker developed 
by  one  of  Ger many's  leading  loudspeaker 
manufacturers.  It employs  carefully  selected cone 
material and a special cone termination to ensure flat 
response and high efficiency. A protective cover is 
fitted  to  the  rear  of  the loudspeaker to prevent 
interference  from  air  pressure  developed 
within the cabinet by the bass speaker.  $ 1 i uc. e  n o 

CHALLENGE 10L-24 WOOFER 
This robust 10" unit features a 4 layer wound 11/2" 
voice coil which allows it to handle 30 watt r.m.s. 
co mfortably. The co mbination of extre mely rigid cone 
and low-funda mental resonance of 35 Hz in free-air 
ensures  deep,  positive  bass  when  used  in  the 
reco m mended enclosure sizes. 

CROSSOVER NETWORKS 
A wide range of professionally designed networks are now available 
at very reasonable prices. Recom mendations and quotes can be 
supplied, providing full details of loudspeakers intending to be used 
are provided. 

INTERSTATE DEALERS! We are expanding our operations to 
include interstate merchandising. Please contact us if any of the 
above items are of interest. 

$16.90 

8.50 

CHALLENGE  HP  1 HIGH-POWER CROSSOVER NETWORK 
features 4 inductors including a high-efficiency air-wound 3.55 Mh 
choke in series with the bass speaker. 3 crossover capacitors are also 
used. Crossover points are 500 Hz and 4 000 Hz 
and the rate of roll off is 12dB/oct.  $14.50 
The CHALLENGE SYSTEM 1 can be purchased as components 
only as above or co mpletely assembled and tested 
in 2 cu.ft. walnut veneered cabinets at  $179 pair 
FANE 15" 3-WAY  

HOKUTONE HT-60 1" DOME TWEETER 
This  magnificent  unit  features  a co mbination  of 
alu miniu m diaphrag m and powerful magnet structure 
to produce an exceptionally clear non-resonant treble 
response. Efficiency  is very high and dispersion is 
enhanced by the special acoustic diffuser surrounding 
the diaphrag m. $ 1  n o 

l e.;) 

Special Mid Range Speaker, Details as above in system 1. $8 50 • 
FANE 13152/IZLR 15" WOOFER 
Details as per FANE advertisement 
on this page $59  

%emu;  CROSSOVER NETWORK $14.50 
This syste m, based on the Fane 15" woofer, can be purchased as 
co mponents only as above, or completely asse mbled and tested in 3 
cu.ft. walnut veneered cabinets for  — 

$ 3 0 0 pair 

t h a t / e n : a  96 PIRIE ST. ADELAIDE 
STH. AUST. 5000 

PHONE:  223 3599 
HI-FI STEREO PTY LTD 
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IDEAS FOR EXPERIMENTERS 
INTEGRATED CIRCUIT FLASHER 

In this circuit a TT L quadruple 
NAND gate is wired as a multivibrator 
to actuate two lamp drivers. 
Gates N1 and N2 drive the flip-flop 
consisting of gates N3 and N4. 
The outputs of the flip-flop switch 

the transistors alternately. Capacitors 
Cl and C2 determine the flashing rate. 
The power supply must be stabilised at 
5 V. If higher wattage globes are to be 
driven  transistors of higher power 
rating must be used. 

NEON TUBE FLASHER 

Flashing neon globes have use in 
many  applications,  however  their 
relatively  high  working  voltage 

precludes their general use where a 
mains supply is not available. 
This circuit enables neon tubes or 

globes to be operated from a low 
voltage dc supply. 
The voltage required to ignite the 
neon tube is obtained by using an 
ordinary  filament  transformer 
(240-6.3V) in reverse. 
Battery drain is quite low — being in 
the region of 1 to 2 milliamps for a 
nine volt battery. 
C11 is a unijunction transistor and 
operates as a relaxation oscillator. Its 
frequency of operation is determined 
by R2-C1. 
The pulses from 01 are directed to 
Q2 which in turn drives 03 into 
saturation. 
The sharp rise in current through the 
6.3V winding of the transformer as 03 
goes into saturation induces a high 
voltage  in the secondary  winding 
causing the neon to flash. 
The diode D1 protects the transistor 
from high voltage spikes generated 
when  switching  currents  in  the 
transformer. 

LIGHT SENSITIVE OSCILLATOR 
This circuit uses a voltage controlled 
oscillator  (VCO)  coupled  with  a 
photo-resistor type ORP 12. 
Varying degrees of intensity of light 
falling onto this resistor will give 
different frequencies of sound. R V1 
shifts the center frequency of the note 
obtained. 
01 and 02 are connected to form a 
multivibrator circuit. 03 is connected 
so that it can determine the voltage on 
the base of 02. 

FIAI 
IS SOLD & RECOMMENDED BY 

hi•fl 
GALLERY LEVEL 
ROSE LANDS. 2195 
750-6593 

The turntable voted No.1 by an independent consumer 
organisation 

SOLE 
AUSTRALIAN 
DISTRIBUTORS 

276 CASTLEREAGH ST. SYDNEY 
MAGNACORD INTERNATIONAL  PHONE 61-9881 
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DZ. TO 15MHz  %eon 
500 

OSCS....esr.tVA 
A superb single beam 
with high sensitivity, 
isolated  ground  for 
measurements. 
Bandwidth: 

Sensitivity: 

Time Base: 
Magnification: 

Triggering: 

Trig. Facilities: 

Horz. Amplifier: 

Sensitivity: 

Z Modulation: 
input T.C. 5mSec (DC coupled option available) 

PRICE: $340 F.I.S. Capital Cities plus tax applicable 

oscilloscope providing wide band width 
extremely stable TV triggering and an 
those  difficult  to obtain  'in circuit' 

DC to 15MHz — 3db 
5mV to 50V/cm with vernier 

200n Sec — 10 Sec/cm with vernier 

x1 to x5 calibrated 
5Hz — 15MHz 1 cm deflection or 1V p-p ext. 

AUTO. Level select Int, Ext and TV 

DC to 1MHz — 3db 

.6V to 6V/cm 
20V neg. to blank trace at normal, intensity, 

D.C. TO 1MHz 
le'reil-7 500B 

The finest value low cost 100% solid state oscilloscope available 
today. Thousands in use around the world serving education, 
colour T.V. servicing and industry. 

Bandwidth: 

Sensitivity: 

Time Base: 

Magnification: 

Triggering: 

Trig. Facilities: 

Horz. Amplifier: 

Sensitivity: 

Z Modulation: 

DC to 7MHz — 3db 

10mV to 50V/cm 

1/..(Sec to >1 Sec/cm with vernier 

x1 to x5 calibrated 

2Hz to 10MHz 1 cm deflection or 1V p-p ext. 

AUTO. Level select, Int and Ext. 

DC to 1MHz 

.6V to 6V/cm 
20V pos. blanks trace at norm inten. 

PRICE: $235 F.I.S. Capital Cities plus tax if applicable 

WINNER OF AWARD 
FOR OUTSTANDING 
W ORT ACHIEVEMENT 

B.W.D. ELECTRONICS PTY. LTD. 
Designers and Manufacturers of the finest electronics instrumentation. 

329-333 Burke Road, Gardiner, Vic. 3146 PH: 25 4425 (3 lines) 
127 Blues Point Road, North Sydney N.S.W. 2060 PH: 929 7452 92 6756 

• S.A. A.J. Ferguson Pty. Ltd. PH: 51 6895 
• W.A. Cairns Instru ment Services PH: 25 3130 
• QLID. Warburton Franki (Brisbane) Pty. Ltd. PH: 52 7255 
•TAS. Associated Agencies Pty. Ltd. PH: 23 1841 
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lashifi 
MELBOURNE: 185-191 Bourke St., City. Ph. 63 9321. 
SYDNEY: 65 Parramatta Rd., Five Dock. Ph. 798 4177, 798 4533, 
798 4355, 798 4711. 
Trade Enquiries: BJD ELECTRONICS P/L., Phone 799 3156. 
PERTH: 883 Wellington St. Phone 22 5177. 
CANBERRA: 53 Wollongong St., Fyshwick. Phone 95 3459. 

BUY FOR CASH, LAY-BY OR EASY TERMS ARRANGED 

DOUGLAS HI-FI 

PERTH 
883 Wellington St., Perth, W.A. 
6000. (Opposite the markets.) 
Phone 22 5177. 

If you're not impresed by 
Australia's biggest Hi-Fi 
showrooms, you'll certainly be 
impressed by the range and quai 
of our equipment —and our low 
prices. 
More than 30 top brands, from 4 
continents, displayed in a single 
showroom. There are hundreds a 
different models to choose from. 
And to make it easy for you to 
make the right selection, 
custom-built electronic 
comparators enable you to 
compare any combination of 
record player, tape deck, amplifie 
and speakers instantaneously. 
Because we buy bigger than 
anyone else, we buy cheaper. Ani 
we pass the savings on to you. 
Call in and prove for yourself that 
Douglas sells sound for less! 

1 28 ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1974 



HUGE NATION WIDE 
BULK BUYING OFFERS 
SPECIAL LOW PRICES 

niu 
DOUGLAS HI-FI 

[12;1.e.arelaarseFliuri rno rel gfolutrnetypicalsavingshfrom 
Sydney, CIrtnbe arnrad 

LINEAR DESIGN 169 HI-FI SYSTEM, features 
Garrard automatic turntable. Shure rregnetic 
cartridge, diamond stylus, connection for tape 

'recording/playback, 24 watts FINIS power. Heavy 
y twin cone 8" speakers in acoustically-correct 

cabinets. 
1189 complete, with 2 year warranty. 

LINEAR DESIGN 2500 SYSTEM. • GST-Il 
transcription turntable with Shure 55E cartridge, 

wdraulic lilt, rregnetic anti-skate, gimbal bearings, 
dynamic balance • Amplifier has 50 watts RUS 

power output, complete range inputs and auxiliary 
multi', tape dubbing facilities • 12" bass speakers, 
3W> tweeters. Douglas Hi-Fi price $459 complete. 

tKAI MODEL GXC 46-D. THE GREATEST VALUE IN 
HI-FI CASSETTE STEREO TAPE RECORDERS 

DAY! Ferrous Dolby system, chrorne tape switch, 
glass crystal ferrite head, automatic distortion 

reduction system DOUGLAS HI-FI PRICE WITH 12 
MONTHS WARRANTY $289 

JENSEN SPEAKERS MODEL 15. The finest speaker 
system Jensen has ever made. 15" woofer with 11 
Syntox 6 ceramic magnet structure, 8" mid-range 
driver, 5" rear damped tweeter, two 1" drivers, 

ensen's •Sonoclorne ultra-tweeters. 100 watt power 
rating. Douglas Hi-Fi price $1099 PAIR. 

JENSEN MODEL 6, features 15" woofer for 
thundering no-strain bass, 8" and 5" Flekair drivers 
Dr crisp clean mid-range. Douglas Price $550 PAIR. 

• 5-Year Parts arid labour warranty on all Jensen 
Speakers. 

iKAI 4000DS PROFESSIONAL 3-HEAD TAPE DECK. 
Exclusive One-Micron Gap Head extends frequency 
sponse flat to 23.000 Hz, auto-stop for editing, tape 
selector switch, sound mion9. 4 track stereo and 
mono operation with up to T spool. $219 with 12 

months warranty 

LINEAR DESIGN SA 8000 AMPLIFIER. 100 watts 
ANS power. every possible control including 2 tape 
monitors, A & B speaker switching, microphone 

mixing, plugs for pre-amp/power amp connection. 
51 99. 

LINEAR DESIGN 1696 AMPLIFIER. 32 watts RUS 
power, both channels driven at 0.3% distortion, 

magnetic/auxiliary inputs, stereo headphone outlet, 
bass/treble controls, loudness filter and tape 

monitor circuit. $99. 

LINEAR DESIGN 2500 AMPLIFIER. 50 watts Rh% 
power; 0.2% distortion; complete range Inputs and 
auxiliary circuits; rumble, scratch and loudness 

filters, twin tape monitors, switching for 2 pairs of 
speakers 1149. 

ALL LINEAR DESIGN UNITS ARE COVERED BY AN 
EXCLUSIVE NO-FUSS 2-YEAR WARRANTY! 

LINEAR DESIGN 2500 SYSTEM 

AKAI GXC 46-D STEREO 
CASSETTE RECORDER. 

LINEAR DESIGN 169 SYSTEM 

AKAI 400005 3-HEAD 

JENSEN Model 15 
and Model 6 

DOUGLAS SELLS SOUND FOR LESS! Douglas-hifi 
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PEA K 

The PEAK BD-2000U stereo record player is 
equipped with a heavy cast aluminium turntable, 
30 cm dia, which is belt driven and dynamically 
balanced for utmost resilience and lowest wow 
and flutter levels.  Both 45 and 331/3 RPM 
speeds are readily obtained by operating a switch 
on the top panel. 
Normally fitted with the PEAK MC-7 magnetic 
cartridge for widest frequency response and 
fidelity. 
Available with or without the matching base/ 
cover set illustrated. 

H.ROWE 
&CO PTY LID 

130 

ADELAIDE 
BRISBANE 
HOBART 
MELBOURNE 
PERTH 
SYDNEY 

A Member of the 
Hecla Rowe Group 

FULL FIDELITY 
SOUND 

irinv4r4rfff 
44440. 

6.40.4/1>A0.04 

ele lW ire 4 Off*  4b. 

e44.416 »..4 
)•V..  .4" 
r1 
eite 

PEAK Speaker Systems with their matched sets of tweeters, mid range 
speakers and woofers, their simple but elegant cabinet design, and their 
crisp pure sound offer maximum performance and long lasting enjoy-
ment from your stereo system. 
Choose from the small book shelf NS-90 through the NSW250S and 
NSW-350 models to the superb NSW-550 deluxe with a power rating of 
70 Watts and frequency unit response 25-20000 H . 

The PEAK KA-400 Stereo Amplifier has a full 20/20 Watt RMS 
power rating and frequency response 20 to 20k Hz. All wanted 
controls are incorporated with ultra-modern push button switching 
on main parameters. Spring loaded speaker switches enable quick 
connection of the two pairs of speakers which can be connected to 
this amplifier.  Jet black facia with oiled walnut cabinet give this 
unit a most attractive appearance to complement its fine 
performance. 
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FM STEREO BROADCASTS 
NSW. 
This  follows  Senator  Doug 
McClelland's approval that a licence be 
issued  to  the  Music  Broadcasting 
Society of NSW Co-operative Limited 
allowing the co-operative to transmit 
FM  stereo  broadcasts  on  an 
experimental basis for a period of one 
year — subject to normal Broadcasting 
Control  Board  regulations.  The 
Senator expects that the co-operative 
will be eligible to renew their licence 
at the end of twelve months. 
Transmission  is  expected  to 
commence by mid-December in NSW 
and later in Victoria following the 
completion of a 30 metre tower and 
final  organisation  of  a separate 
Victorian co-operative. 
The NSW studio will be located at 
Artarmon and will be known by its 
call sign 2MBS-FM, transmitting on 
92.1 or 93.7 Megahertz. 
A monthly programme guide will be 
available to the public on a twelve 
month subscription (costing $25.00). 
Revenue from the subscriptions is 
expected to cover most of the studio's 
running costs. 
Any members of the public may buy 
ordinary  $1.00  shares  in  the 
co-operative and, although no dividend 
will be paid their purchase will be tax 
deductible. 
Shareholders will be entitled to one 
vote at general meetings. 
A board of twelve directors was 
selected at a general meeting on the 
5th  of  November  1974.  A 
programming  committee  was  also 
selected.  This  committee  will  be 
responsible for general programming, 
music 'type', scheduling, etc. 
Detailed  programming  will  be 
arranged in two hour segments by 
'Programmers'. These will normally be 
shareholders  who  have  a special 
interest in the particular type of music 
required  by  the  programming 
committee. Programmers will work 
voluntarily and may submit segments 
regularily or only occasionally. 
Two  copies of all disc or tape 
recordings  will  be  held  by  the 
co-operative. One will be the studio 
master, the other will be used by the 
programmers  in  working  out  a 

will begin before the end of December in 

particular segment.  Listings of all 
recordings will be held in computer 
memory, and any relevant recordings 
can be made available to a programmer 
given an appropriate description of the 
music required. 
At present, programming is expected 
to fall into several historical and 20th 
century periods and be given air time 
as follows; 
Medieval and Renaissance music 

— 10% 
17th Century — 10% 
18th Century — 20% 
19th Century — 20% 
20th Century — 40% 

These  classifications  are  further 
broken down into Orchestral, Solo 
Instrumental, Ensemble Operatic and 
Vocal.  Twentieth  century  includes 
Rock, Jazz, Country and Western, 
Popular, Avant-Garde and Electronic 
music. There is also provision for 
ethnic and non-Western music such as 
the Indian Sitar. Special Educational, 
Live and Technical broadcasts are also 
expected to be transmitted. 
There  will  be  no  commercial 
advertising transmitted on air although 
sponsor advertising will be accepted in 
the programme guide. 

STUDIO EQUIPMENT 
By the time the co-operative goes to 
air only about $7,000 will have been 
spent. This has been possible because 
most of the equipment has been built 
by  the technical members of the 
co-operative.  Most  of  the Studio 
equipment  has  been  donated  by 
Harmon Australia (previously Jervis 
Australia),  distributors  of  JBL, 
Harmon Kardon etc. 

The transmitter has been designed to 
high  standards  by  the  technical 
members of the co-operative. Initially 
its output power will be 50 watts, but 
this will soon be raised to an effective 
1000 watts or higher. The co-operative 
is licenced to transmit up to 10 000 
watts. 
Subscriptions  to  the  programme 
guide may be obtained by returning 
the application form on this page 
together with a cheque or postal note 
for $25.00. 

- - - - - - - - - - - - - - - - - - - - - 
APPLICATION FOR SUBSCRIPTION 

Music Broadcasting Society of NSW Co-operative Limited, Box 176, The 
Union, Sydney University, 2066. 

Please register me as subscriber to the Co-operative's programme guide and 
find $25.00 enclosed being payment for twelve issues. 

NAME   

ADDRESS 

  Postcode   
D Please send application form for membership as a shareholder (Optional) 

L_ 
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HOB PAC 
PO. Box 224 South Carlton,Vic. 3053 

R ESISTORS  
CARBON FILM 

Range Power  Range Toi. Price 
E12  1/20W  82-220K  5%  30e 
E24  1/8W  10 ohm  5%  5c 
E12  1/4W  1 ohm-10M  5%  4c 
E24  1/2W  1 ohm-22M  5%  4c 
E12  1 W  10 ohm-22M 5%  5c 
(note - In the high value, resistors are 10% 
tolerances). 

METAL FILM 
1/2W  10 ohm-270K 2%  10c 

Stock is limited as manufacturer is now 
quoting delivery on order received after 
February, 1975. 

WIRE WOUND 
1/2W  1 ohm 
1/2W  10 ohm 
1/2W  0.47 ohm 

1% 
1% 
10% 

45c 
38c 
25c 

POTENTIOMETERS - SLIDE 
Linear 5k, 10k, 25k, 50k, 100k  70c 
Logarithmic 5k, 10k, 50k  70c 
Knobs - chrome  23c 

- black  18c 

ROTARY 
Linear 25k, 250k  60c 
Logarithmic 500k  60c 

SPECIAL RESISTORS - 
CARBON-FILM 
10% - 1/8 watt 

10 ohm - 10 M ohm  4c each. 
100 resistors (our selection - not more than 
2 of any one value 90 + E12 series, values) 

$3.28 

MIN HOOK-UP WIRE 
7/101  6c yd. 
11/0032  7c yd. 

HARDWARE NUTS & BOLTS 
STEEL NUTS AND BOLTS ZINC PLATED 
1/8" WHITWORTH ROUND HEAD 

Length  Each 
3/8"  1c 

 1c 
1"  2c 
1/8" hex. nut  1c 
1/8" shakeproof washer  1c 
1/8" flat metal washer  1c 

B.A. SIZE, CHEESE HEAD 
Y2" x 4BA  1c 
4BA hex. nuts  2e 
'1/2" x 6BA  1c 
'1/2" x 6BA cheese head  1 c 
1" x 6BA cheese head  1 c 
6BA hex. nut   11/2c 
8BA (brass)  3c 
8BA hex. nut (brass)  2c 

CAPACITORS - ELECTRONICS 
PIGTAILS 

µF  Volts  Price 
2  12  .15 
4.7  500  .40 
8  350  .43 
10  16  .18 
10  160  .33 
47  25  .24 
100  25  .25 
220  25  .56 
250  50  .62 
470  16  .50 
470  25 
2000  25  .92 
2200  16  $1.00 
4000 (lugs)  6  1.00 

PC B MOUNTING 
4.7  25 
5  10 
8  235  (lugs) 
10  10 
25  25 
30  12 
47  50 
100  16 
100  25 
220  25 
470  16 
470  25 

TANTALUM TAG. TYPE 
35 Volt rating  1-9 

1/IF, .22, .33, .47, 
1.4F, 1.5, 2.2 
3.3, 4.7, 6.8, 10/1F 
Other ratings 
151/F/16V, 221.1F/16V, 
33pF/10V, 47pF/6.3V, 
100pF/3V  32 

CERAMIC TYPE 
60 volt  1-9 
100 220 330 470 PF.001 
.0022 
.0033 .0047 .01 .033 
.047 UF .10 

.1  .14 

.22  .20 

POLYESTER 
DCW 

.01  50 

.0047  100 

.01, .012, 
.015, .022  100 
.027, .033, .039  100 
.047, .056, .068  100 
.1, .12  100 
.15, .22  100 
.27, .33  100 
.39,  200 
.56,  250 
1 MFD  250 

.58 

.14 

.13 

.45 

.14 

.14 

.14 

.26 

.20 

.24 

.54 

.46 

.56 

10+ 

29  28 
30  29 

1-9 
.16 
.16 

.18 

.22 

.27 

.37 

.39 

.44 

.48 

.80 

.90 

30 

10+ 

.08 

.12 

.17 

10+ 
.14 
.14 

.16 

.20 

.96 

.:34 

.:36 

.40 

.45 

.75 

.80 

SATO COMPONENTS 

CF 1352 4 pin coil former 1"  60e 
CF 1352 8 pin coil former 1"  60e 
P 7005  40mm x 17mm dia coil 

former  .  40e 
K 4071  Knob 14mm x 18mm dia 

black with white dot  40e 
SW 7530 Switch Snap 250V 6 pin  1.50 

DENCO COILS 

Plug in coils for either Transistor IT type) or 
value (DP type) applications. 

T types available:- $2.20 

Blue  Aerial coil with base input windings 
Yellow lnterstage RF coil with couplings 
Red  Oscillator coil for IF of 465 Kc/s 
White  Oscillator coil for IF of 1.6 Mc/s 

DP Types available:- $2.20 

Blue  Signal grid coil with aerial coupling 
windings. 

Yellow Signal  grid  coil with intervalue 
couplings windings. 

Green  Grid  coil  with  Reaction  and 
coupling windings. 

Red  Superhet Oscillator for IF of 465 
Kc/s. 

White  Superhet Oscillator for IF of 1.6 
Mc/s. 

Ranges available - T type 1-5 - DP type 
1-7 

Range 1 .150 to .525 Mc/s (2000 to 570 
Metres). 

2 .515 to 1.545 Mc/s (580 to 194 
Metres). 

3 1.67 to 5.3 Mc/s (180 to 57 
Metres). 

4 5. to 15 Mc/s (60 to 20 Metres). 
5 10.5 to 31.5 Mc/s (28 to 9.5 
Metres). 

6 30 to 50 Mc/s (10 to 6 Metres). 
7 45 to 78 Mc/s (6.6 to 3.8 Metres). 

Type  Description, 

IFT/18/1.6  1.6 Mc/s Double Tuned I.F. 
Transformer $3.25. 

IFT/18/465 465 Mc/s Double Tuned I.F. 
Transformer S3.25. 

IFT/1 6/1.6  Minature Single Tuned IF 1.6 
Mc/s Freq. $2.85. 

IFT/17/1.6  Minature Single Tuned Last IF 
$2.85. 

BF0/.2  Beat  Frequency  Oscillator 
coils for 1.6Mc/s, 465Kc/s, 
85Kcis $2.65. 

Plug in sockets for (B9A Naval) for coils 
.30c. 



SEMI-CONDUCTORS 
ACY19  2  25  ZTX304  1  90 
AS302  68  ZTX382  115 
BC107  50  ZTX500  115 
BC212  2  05  ZTX501  118 
BC212L  2  10  ZTX502  1  25 
BF185  80 --- ZTX531  200 
BFS61  1  69  ZTX550  1  55 
BFS98  1  60  ZTX503  1  38 
BFY51  400 1544  24 
BSX20  1  80  2N2926 - 
LM381  3  00  - Brown  110 
MC1455P  3  00  - Yellow  1  05 
ME0413   - Red  1  00 
ME0453   2N3053  2  00 
ME512   2N3693  50 
ME513   2N3704  1  04 
ME6003  75  2N3705  117 
ME8003  1  09  2N3706  114 
MEL12  200 2N4121  50 
MFC4000B  350 2N5133  85 
0A47  94  2N5134  87 
SC45D  700 2N5137  86 
SC5OD  905 2N5138  90 
TT2926  99  2N5139  78 
ZN414  400 
ZTX102  124 7489  485 
ZTX108  92  7490  765 
ZTX107  95  8223  900 
ZTX109  115 
ZTX114  200 
ZTX300  115 Prices subject to alteration 
ZTX301  114 without notice. 

A & R TRANSFORMERS 

A & R Output Transformers 
Power  Impedance  Dimensions 

Type  Watts  Primary  Secondary  Kg  Price 
E5/3.5  3.2  5000  3.5  .2  $3.60 
E5/15  3.2  5000  15  .2  $3.60 
E7/3.5  3.2  7000  3.5  .2  $3.60 
E7/15  3.2  7000  15  • .2  $3.60 

A & R Rooster Transformers 
Type  Primary  Secondary  Secondary  KG  Price 

Volt  Volt  Amps 
1239/110  6.3  7.5,8.5,9.5  0.8  .23  $11.10 

A & R Low Voltage Transformers 240 V. Primary 
Type  Secondary  Kg.  Price 
2150  6.3 or 12.6V (4 or 2A)  .65  $7.75 
2155A  6.3,7.5,8.5,9.5,12.6,15  .43  $6.50 
5502  22 or 44V (2.5 or 1.25A)  1.26  11.00 
5503  17, 11.5V (4A)  1.7  16.16 
5504  15V (2A)  .9  6.94 
5508  6.3 or 12.6V (4 or 2A)  .85  8.30 
5509  12.6 or 25.2V (5 or 2.5A)  1.7  13.40 
5577  3.3V (100 VA Int.)  1.8  11.91 
5579  6.3V (1A)  .2  6.60 
6413  32V (2A)  1.8  17.33 
6474  12.6CT (0.15A)  .2  6.50 
6672  30, 27.5, 24, 20, 

17,5, 15V (1A)  .9  11.10 
6978  15, 12.6, 9.5, 

8,5. 7.5, 6.3V (2A)  .9  12.50 
7243  50, 40, 33, 25, 19V (2A)  2.0  18.36 
9129  30V CT. (1A)  .9  8.50 

A & R Special Lines 
PS82A  Battery Eliminator 0.1A 
PS164  Battery Eliminator 0.3A 
135293  Solid State Car Convertor 

6, 7.5, 9V @ 300mA 

Please add appropriate freight for transformers. 

311111111311IM BI M Mal  1111 •11 MIII M ME 

HOBIPAK, P.O. Box 224, Carlton South, Vic., 3053 

Please supply   

14.85 
18.36 

5.10 

BLOCK LETTERS PLEASE 

 Postcode   

IIIIIIIII 

Quantity DESCRIPTION 
Unit 
Price 

$ c 

If goods are to be 

Freight on transformers 

Resistors ordered on back 

sent C.O.D. - Please sign   C.O.D. charge 1 00 

Packing and postage   

Enclosed Cheque/P.O./M.O. for   TOTAL $ 

30 
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developed from direct contact with 
leading Japanese industrial companies, 
universities, and private and govern-
ment research institutions. The 
International Technical Information 
Institute (ITI) supplements these 
sources by continually monitoring 
Japanese trade journals and business 
press, and following up by investi-
gation where warranted. 
The New from Japan clearinghouse 
is divided into five categories of broad 
technical interest; mechanical devices 
and manufacturing processes; electronic, 
electrical devices, and measurement 
instrumentation; metallurgy and 
materials; chemicals and chemical pro-
cesses; and environmental and pollution 
control. 
Every two weeks, each New from 
Japan associate is sent information on 
technical developments in each of the 
categories he has chosen to receive. 
The information includes a 
description of the technology, its 
applications, quantitative data about it, 
and an assessment of its stage of 
development. In addition, each report 
includes the name and address of the 
source company directly responsible 
for the specific development, allowing 
direct contact with the company or 
individual concerned. 
Details of the service can be obtained 

from Mr. A. E. Byrne, Chairman & 
Managing Director, Australian General 
Electric Ltd., 86 Bay Street, Ultimo, 
NSW 2007. 

ELECTRONIC SHOCK FOR 
SHOPLIFTERS 
Shoplifters and others who steal from 
stores may soon be in for a shock. A 
new electronic security system which 
has already proved remarkably success-
ful in protecting London's West End 
and shopping centres throughout 
Britain is to be available in Australia 
early next year. 
Called Senelco, the system can best 
be described as making every article 
of merchandise its own watchdog. 
The installation consists of electronic 
scanners which create a protective 
field at the exit to a store or depart-
ment. Linked to the scanner is a 
discreet alarm unit. Small, sensitised 
tags are attached to articles within 
the store and are so designed that 
they can only be removed by the 
sales clerk at the time of purchase. 
Anyone attempting to leave with 
stolen goods will automatically be 
detected because the tags will 
activate the exit field and trigger the 
alarm. 
Senelco was first developed in the 
United States and now protects 
thousands of stores including some of 
the best known like Bloomingdales, 
May, Goldblatts, Carson Pine Scott 
and Bonwit-Teller. It was introduced in 
Britain only two years ago and rapidly 
established itself as the most effective 
security device available. 

There are now over 300 Senelco 
installations in Britain and this number 
is growing month by month. Amongst 
British users are Miss Selfridge, House of 
Fraser, Owen Owen, Liberty's, Fenwicks, 
Laura Ashley, Wallis Shops, Peter 
Robinson and many fashionable 
boutiques and menswear stores. Senelco 
is also being used to protect books — 
there are several Senelco installations in 
British libraries — as well as electrical 
goods, records and cassettes, fine art, 
jewellery and other high priced and 
attractive merchandise. 
Malcolm Barker, managing director of 
Senelco Ltd is in Australia now (end of 
November) to recruit staff for his new 
Australian company — Senelco Pty Ltd 
which will be based in Smithfield, New 
South Wales.  • 

OLD McDONALD 
The BBC in London have an 
Engineering Information External 
Inquiries Officer. 
This character is rapidly gaining 
world-wide fame by answering his 
telephone with a short sharp 
'ElEI0'. 
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Add to front of order form 
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The compliment we like best  1 
about the new Monarch Series 8: 

It's no sur riser 

When people already think of one name as the best value for 
money, they naturally expect every new model to maintain the 
same high standards — or improve on them. So, Monarch's 
brilliant new Series 8 amplifiers will come as no great surprise. 

No surprise — eien though we've  reated a 
superb new amplifier, top-of-the-range Monarch 
8000 to bring you continuous RMS power of 55 
watts per channel at 8 ohms, with distortion of 
less than 0.1%; even though we've included tape 
dubbing and turnover controls; even though we've 
produced a frequency response of 10 Hz to 60,000 
, Hz; eves though we're presenting three other new 
Monarch amplifiers — the 80, 88 and 800, which 
feature dramatic improvements in power and ef-
ficiency. It's no great surprise — because you 
exPect Monarch to be the best... And it is, so all 

Monarch amplifiers remain "kings" on a power-to-
performance-to-cost rating. 
Try any of t em. The prices are as undistorted 
as the sounds. All with the same beauty of design 
you expect o top performers. And all have the 
Monarch two-'ear guarantee on parts and labour. 
You know yo're getting Monarch quality. With-
out paying m re. 
Monarch 8000 
Monarch  800 
Monarch  88 
Monarch  80 

M O NA RC H 

AUSTRALIAN  DISTRIBUTORS 

WENERSPOON 
W. C. WEDDERSPOON  PTY  LTD 

3 Ford Street, Greenacre. 2190 
Telephone: 642 3993 642 2595 

Showroom demonstration by appointment 

AVAILABLE FROM REPUTABLE DEALERS EVERY WHERE 

110 watts RMS 
80 watts RMS 
48 watts RMS 
24 watts RMS 



G And the nights'hall be filled witliinusic, 
And the cares that infest the day, 

5halffold their tents like the Arabs*,, , • 
And as silently steataway,  f., _ -  _ LONGFELLOW:=. 

• Let Instrol fill your nights with care free musical enjoyment. Look and listén at your leisure, in the wárnj homety 
atmosphere of Instrors showrooms, where the best of the world's leading—brands of sound equipmérn is on 
display  systems to suit every taste and every pocket. 
Enjoy a relaxing cup of coffee whilst you listen to the sound advice of he Instrol HiFi experts. The coffeiand 
the advice are free and put you under no obligation. 
Instrol have the reputation in Australia of being the HiFi people — and they back up their reputatio-r"eitp, 

- unconditional two-year parts and labour warranty on all the equipment they sell. And you don't have to Wflry 
about cash — Inst.rolovill tailor terms to suit individual requirements. 

é  1fy ou're looking for the best in listening — leek to Instrol. 

AUSTRALIA'S BIGGEST NAME UNSOUND  
91a York Street, Sydney. Phone: 29 4258. 

375 Lonsdale Street, Melbqurne. P1ione: 47 583 I. - 

• - 


