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PHILIPS

PHILIPS PHILIPSWe want you 
to have the best

A step doser 
to sound perfection,

In any range of equipment there is a leader. 
One which sets the standard by which the others 
are measured.

With Philips Hi-Fi Stereo, the Hi-Fi 
Laboratories range stands at the very top.

These state-of-the-art Hi-Fi components, which 
were developed in America, offer precision crafts
manship, technical perfection and outstanding 
performance.

High-Fidelity Pre-Amplifier
The AH 572 High-Fidelity Stereo Pre-Amplifier 
is an ultra-low distortion (0.008%) two-channel 
unit featuring high-accuracy step detent controls,

illuminated function readouts and touch switches 
with LED indicators for smooth, silent, 
sophisticated programming. It also includes 
adjustable phono input levels and a tape selector 
that provides five separate tape modes.

High-Fidelity Stereo AM/FM Timer
The AH 673 High-Fidelity Stereo AM/FM 
Tuner incorporates touch switches with LED 
indicators and illuminated function readouts. 
Other features include ASNC (Automatic Stereo 
Noise Cancelling). Separate level controls for 
AM and FM. An FM interstation disturbance 
mute. And an exclusive AM centre-tuned meter 

for wide-band full fidelity 
HAM reproduction.

High-Fidelity Stereo Power 
Amplifier
The 210 watts RMS per 
channel high-performance 

578 High-Fidelity Stereo 
Power Amplifier completes 
the Philips Hi-Fi Laboratories 

H range. It comprises high- 
■■■■MWM accuracy step detent controls, 

touch switches with LED 
J indicators and illuminated 

power meters and protection 
41 indicators. Also incorporated 

in the AH 578 are a sub-sonic
F CXZ filter, thermal and overload 

protection, and provision 
for connecting two pairs of 

□ loudspeaker systems.

ULTIMATE
Philips High Fidelity Laboratories.
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Putting things in perspective
It isn't very often, but from time to time we get letters from irate readers who 

have struck trouble with one of our project designs, as the result of an error or 
oversight in our published material. I imagine other technical magazines get the 
same sort of letters. The writers usually take us to task for not checking our articles 
thoroughly enough, not anticipating all of the potential problems, not publishing 
notes and corrections speedily enough, or presumably "not caring".

It is understandable that readers react in this way; no one likes to encounter 
problems in building a project, and it is particularly irritating if those problems 
seem to be due to someone else's lack of care. But I'd like to set the record straight 
with a few words of explanation.

First of all, we certainly do care. In fact, we go to considerable lengths In an ef
fort to ensure that our published information is as correct, as accurate and as com
plete as possible.

Among our staff, accuracy and attention to detail are given major importance. 
Every article and item that is prepared for the magazine is checked in detail by at 
least one person other than the writer — often more. This includes not only text 
but also circuits, diagrams, PCB patterns, parts lists and specifications. In each case 
the checking techniques we use have been refined over the years to make them as 
effective as possible.

But the fact is that despite all of this checking and cross checking, errors still 
creep through. We are only human, and at times we work under considerable 
pressure in order to get your magazine out on time each month.

I can assure you that we aren't proud of those "Notes and Errata" that appear 
with irritating frequency. We regard them as failures, and we do our best to keep 
them as few as possible. But we all have to realise that perfection is a goal whicn 
can never be achieved in the real world. All we can do is keep on trying.

You can help us, particularly when it comes to publishing notes and corrections 
as soon as possible. When you find an error, please let US know as soon as you can. 
Don't just curse us for our failings and forget the matter, or complain to the person 
behind the counter at your local supplier.

To paraphrase Socrates, the reader who tells us when we are wrong does a great 
honour to both ourselves and our other readers.

— Jamieson Rowe
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News Highlights
Electric cars: the Americans 
are getting serious!

This sleek new, subcompact elec
tric car has just been unveiled in 
the United States by the Depart
ment of Energy (DOE). Called 
“Electric Test Vehicle-One” (ETV- 
1), it was developed as one of 
DOE’s electric vehicle activities, 
and offers impressive perfor
mance, driveability, comfort and 
styling.

ETV-1 was designed and built for 
DOE by the General Electric Research 
and Development Centre and Chrysler 
Corporation. GE developed the elec
trical drive system and associated elec
tronic controls, while Chrysler Cor
poration was responsible for styling, 
body design and fabrication, suspen
sion, brakes and vehicle testing.

The new GE/Chrysler electric car in
corporates the latest technological ad
vancements. Features include:
• computerised electronic controls 
with pushbutton operation;
• low-cost, high-current power tran
sistor modules to control motor speed;

• a regenerative braking system that 
recovers some of the energy normally 
lost in braking to recharge tne propul
sion batteries;
• an on-board battery charger that 
can recharge the batteries in 10 hours;
• an aerodynamic body design to 
reduce drag;
• extensive use of lightweight 
materials to reduce overall weight; and
• independent front and rear suspen
sion.

Key Chassis features of ETV-1 include 
a separately excited DC motor which 
drives the front wheels, and 18 high- 
energy lead-acid batteries located 
down the centre of the vehicle. In 
operation, the car is quiet and vibration 
free. A microprocessor controls 
propulsion commands, "fuel" gauge 
computation, dashboard displays and 
battery recharging.

Performance of the sporty two-door 
hatchback is impressive. Computer 
performance projections indicate a 
160km driving range at speeds up to 
75km/hr. This range is about 50% 
better than earlier electric vehicles, and

Tl has talking 
language translator

A talking language translator, utilis
ing speech synthesis and offering solid
state electronic modules for English, 
French, German and Spanish, was in
troduced by Texas Instruments at the 
Summer Consumer Electronics Show in 
Chicago. It will be available in Australia 
before Christmas.

Designed for world travellers as an 
aid in communicating in a foreign 
country and for language students in 
learning to pronounce a foreign 
language, the hand-held device is 
programmed with a vocabulary of 
words and phrases selected for every 
day use. It can be used as a basic 
vocabulary for learning a language.

The Language Translator has the 
ability to form thousands of spoken 
phrases by linking together its spoken 
vocabulary words.

Each module will contain about 1000 
words of which half will be spoken and 
displayed while half will be displayed 
only.

Internally, the technology of the 
machine is much like that employed in 
Tl's Speak & Spell, a spelling learning 
aid for children introduced last year. 
Components include a speech syn
thesizer chip, a controller and four 
ROMs.

The voice sounds used for different 
languages were carefully selected to 
provide the best, most generally 
accepted accents. Spanish, for example, 
offers the Spanish of the Americas and 
of Mexico, since a majority of Spanish
speaking people reside in these areas. 
The French is Parisian.

is about three times the average dis
tance driven daily by motorists in 
America.

Other performance figures include a 
cruising speed of around 90km/hr, a 
passing speed of 100km/hr, and the 
ability to accelerate from 0 to 50km/hr 
in 9 seconds.

The car was designed to meet all 
applicable federal motor vehicle safety 
standards. A successful test

(Continued on P5)
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Solar panel for space shuttle
A giant panel of solar cells almost as 

long as a city block could give NASA's 
space shuttle orbiter enough additional 
electric power to triple its stay-time in 
space. The system, proposed by 
McDonnel Douglas Corporation, is 
known as "PEP" — power extension 
package.

The shuttle orbiter is equipped with 
three fuel cells consuming an on-board 
supply of hydrogen and oxygen to 
provide electricity for the vehicle itself 
and for all payload requirements. Fuel 
consumption will restrict space shuttle 
flights to six days in orbit unless a 

supplementary energy source is provid
ed.

The PEP system would deploy a wing
like panel of photo-voltaic cells 76.6 
metres long and 4 metres wide, from 
the orbiter's open cargo bay, to convert 
solar energy to electricity. By reducing 
the drain on the fuel cells, it could ex
tend orbiter missions to 20 days for low- 
inclination orbits. For special sun- 
synchronous missions, stay time could 
be as much as 48 days, or the system 
could help meet the needs of ex
periments with exceptionally high 
power demands for short periods.1

National 
Semiconductor 
sues Zilog

According to a recent report in the 
British magazine "New Scientist", two 
of the US's big semiconductor 
manufacturers are locked in a law suit 
over trade secrets. National Semicon
ductor is suing Zilog for $US5 million in 
damages, claiming that Zilog unfairly 
obtained details of National's plans to 
produce a new microprocessor.

At the centre of the dispute are six 
former National employees who 
recently moved to Zilog. National says 
the six took with them confidential 
documents including the specifications 
of its advanced 16-bit microprocessor. 
Zilog agrees that the employees had 
taken some papers from National, but 
denies that the documents relate to 
plans about new products.

At last report, National Semiconduc
tor had won the first round of the bat
tle, having been granted a temporary 
injunction to prevent Zilog from using 
any of the alleged trade secrets.

Hoot Mon ... 
silicon bagpipes!

This item appeared in a recent issue 
of the Sydney Morning Herald: 
"Glasgow, Tuesday. — Electronic 
bagpipes have arrived. The instrument 
employs the latest space-age silicon 
chip technology and, according to its 
inventor, Mr George Smith, produces 
the same sound as traditional bagpipes 
but without the bag and the blowing. It 
costs $A195 compared with $1480 for 
the bag models. — AAP-AP."

Electric car ... continued from page 4
demonstrated that occupants would be 
protected from battery or structural in- 
trusions, acid leakage, and 
battery/cabling shorts during a 
50km/hr crash into a concrete barrier. 
This test also showed that the car's 
structure abosrbs enough crash energy 
to allow occupant survival.

DOE emphasises that ETV-1 is a test 
car and is not commercially available to 
the public. However, in order to ensure 
that it represented a practical car, the 
vehicle was designed so that it could be 
mass produced for about $US6400 (1979 
dollars) by 1985.

The cost of running the car over its 10 
year life cycle, including electricity for 
recharging, is estimated to be less than 
12 cents per kilometre. This is com
parable to existing internal combustion 
engine cars.

Front-wheel drive and microprocessor control are features of the new 
GE/Chrysler electric car. Vehicle is powered by 18 lead-acid batteries.
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NEWS HIGHLIGHTS

What’s new in calculators?
World’s thinnest calculator

Electronic calculators are getting 
thinner and thinner. The latest from 
Sharp, the EL8152, is just 1.6mm deep 
(less than the thickness of a 20 cent 
piece) and is billed as the slimmest 
calculator in the world!

The EL8152 has no raised keys. 
Instead, it incorporates Sharp's sen
sor touch panel that "pings" to con
firm each entry, though silent opera
tion is also possible (of course). 
Other features include an 8-digit li
quid crystal display, a non-volatile 
memory, a per cent key, and an 
automatic power-off to help save 
power.

An indicator also shows the condi
tion of the two silver oxide batteries 
used to power the calculator. The

Credit card-sized from 
National Semiconductor

Called the NS199, this new credit 
card-sized calculator from National 
Semiconductor comes in a brushed 
metal case only 4mm thick and 
measures just 90 x 50mm. Main 
features include a liquid crystal dis
play with error indication, four 
memory functions, a per cent key, 
and automatic power shut-off. The 
unit comes complete with a vinyl 
case.

Philips unveils V2000 VCR
Philips has finally disclosed details of 

its long-awaited V2000 video cassette 
recording system. The V2000 is design
ed to stem the flood of Japanese video 
products into Europe, and was 
developed by Philips and a second 
European company, Grundig, over the 
past three years.

The new cassette, called the "video 
compact cassette" (VCC), is a logical 
development of the standard Philips 
compact cassette for audio tape 
recorders. It resembles the rival VHS 
cassette (made by JVC) in size, shape 
and its use of 1.25cm wide tape, but is 
not compatible with the VHS recording 
system (or any other video format, for 
that matter). Playing time is said to be 
four hours in each direction, and later 
V2000 machines may be fitted with 
automatic reverse — in the manner of 
some up-market audio-cassette players 
— to provide up to eight hours un
interrupted playing time from a single 
cassette.

unit is available in Australia through 
various retail outlets at a 
recommended retail price of $49.95.

An important feature of the V2000 is 
that it employs a tape speed of 2.5cm 
per second. This is faster than in the 
VHS and Beta systems made by JVC and 
Sony, and makes it easier to provide 
acceptable audio quality, even in two- 
track stereo.

The video track "stripes" on the tape 
are only 22um wide, about half tne 
width of a human hair, and are laid by 
helically rotating heads. Philips copes 
with this narrow width with what is call
ed "dynamic track following" (DTF). 
The rotating video heads are mounted 
on tiny piezo-electric crystals which are 
fed, during recording and playback, 
with a control signal that distorts the 
crystal to deflect the head back into 
line if it moves out of alignment.

This system enables the V2000 to dis
pense with the extra track of sync 
pulses that must be laid along the tape 
edge in other video systems, and leaves 
room for relatively wide stereo sound 
tracks and an additional "cue" track.

New technique 
for joining 
optical fibres

Philips Research Laboratories in 
Eindhoven have reported progress in 
joining optical fibres together. The new 
Philips technique fuses the ends of the 
fibres and works in a way described as 
"rather like soldering wires together".

Basic components of the technique 
are a V-groove and fibre handling 
system, an electric arc discharge 
arrangement to provide the heat, and a 
halogen lamp projection system that 
throws a 60 times magnification of the 
fibre ends onto a screen in two mutual
ly perpendicular views. After lining up 
the fibre ends on the screen, the 
operator applies an initial arc to burn 
off any plastic coating on the fibre. A 
second application produces the join, 
the heating time being chosen for the 
particular fibre.

The machine, still experimental, 
makes joints in which the optical loss 
can be kept below an average of 0.06dB 
and does not exceed 0.15dB.

Research into 
computer abuse

Many examples of computer crime 
have occured overseas in recent years, 
some of them quite spectacular. 
However, there are no real statistics 
relating to the Australian situation and 
this led to the formation, in August 
1978, of the Computer Abuse Research 
Bureau (CARB) at the Caulfield 
Institute of Technology in Victoria.

CARB describes itself as "a non-profit 
organisation aimed at profiling and 
preventing computer abuse".

In an attempt to secure figures on 
local computer crime, CARB is current
ly conducting national surveys of 
Australian and New Zealand computer 
users. The survey involves some 5000 
questionnaires and is aimed at finding 
out what can be done to improve com
puter security, and to assess the effec
tiveness of various security controls.

According to CARB, computer crime 
in Australia generally goes un
reported, most firms preferring to 
"fire" rather than prosecute. CARB says 
that, by guaranteeing anonymity, it 
hopes firms will voluntarily reveal the 
"misdemeanors" of past employees so 
that the true facts regarding computer 
abuse in Australia and New Zealand 
may be revealed.

Returns from the survey will be 
entered onto a data base similar to that 
used by the Stanford Research Institute 
in California. The results will be made 
available to industry towards the end of 
1979.
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Q Cromemco COMPÌ
TOMORROW'S COMPUTERS NOW

ADAPTIVE ELECTRONICS NOW OFFERS THE SUPERB RANGE OF CROMEMCO COMPUTER 
SYSTEMS, PERIPHERALS AND SOFTWARE, INCLUDING SOFTWARE SUPPORT AND 

PROFESSIONAL HARDWARE BACK-UP.
SYSTEM THREE FEATURES
• Fast Z-80A microprocessor
• RAM expansion to 512k Bytes
• 2 or 4. 8 inch disc drives
• 21 slot S-100 bus
• Printer interface
• RS-232 or 20mA serial interfaces
• Excellent service accessnf ADAPTIVE

I Lmr ELECTRONICS P/L

COMPREHENSIVE SOFTWARE SUPPORT
• Disc operating system (CP/M compatible)
• 16k disc extended BASIC
• Multi-user BASIC
• COBOL compiler
• FORTRAN IV compiler
• Z-80 macro-assembler
• Word processing and Data base management

77 Beach Rd, SANDRINGHAM, Victoria, 
Australia 3191 

Telephone (03) 598 4422. Telex 35666

Counting without Controls
Fully automated 80 & 520 MHz performance

■ MHz. kHz. Hz grouped readout
■ High 20 mV sensitivity
■ High stability timebase
■ Lightweight, rugged case
■ Bright 8-digit LED display
For more information contact:
Philips Scientific & Industrial
Equipment, P.O. Box 119, North Ryde, 
N.S.W. 2113 orphone Sydney 8888222 
Melbourne 6990300

These frequency counters represent 
the ultimate in easy operation by 

having no controls,other than the on/off 
switch.Such simplicity is made possible 
by the use of advanced LSI circuitry, 
developed in house, which allows all

control functions to be automated.The 
low power requirements of the Philips 
LSI LOCMOS circuitry also allows the 
instruments to be housed in a compact, 
rugged case without ventilation holes.

Reliability in all operating environments 
is therefore at the highest possible level.
■ Automatic everything:
- triggering, the input signal is condition
ed to give optimum triggering
- noise suppression, to avoid noise and 
other interference influencing the 
measurement
- 80 or 520 MHz channel selection 
(on model PM 6664)
- leading zero suppression

PHILIPS Test & Measuring 
Instruments PHILIPS

HRME-1320031
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NEWS HIGHLIGHTS
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Slim AM/FM radio 
from Sanyo

Business Briefs:
Vicom International Pty Ltd has received approval to run a VHF/UHF 

colour television translator and an FM transmitter at the coming EEEMC Ex
hibition to be held at the Sydney Showgrounds from October 16-19.

The translator will be a. Hirschmann 10W unit. Hirschmann is an Austrian 
based company specialising in VHF/VHF and VHF/UHF television 
translators from 1 Watt to 2kW. The FM transmitter will be run on equipment 
supplied by CCA Corporation of USA and will operate on 88.90MHz.

Philips has won major contracts for the supply of printed circuit boards 
for use in the instrument panels of cars manufactured by General Motors- 
Holden and Ford Australia. The instrument panels are manufactured by 
VDO Ltd, a Melbourne-based car part manufacturer, and will be used in the 
Holden Commodore and Ford XD Falcon.

The printed circuit boards will be manufactured by Philips at Hendon, 
South Australia. Until now, the printed boards used by GMH have been 
designed and manufactured in Germany.

National Semiconductor Corporation is embarking on a five year multi
million dollar plan to expand its semiconductor manufacturing facility in 
Greenock, Scotland. The five year project is aimed at providing National 
Semiconductor with a broad semiconductor components and systems 
technology capability in Europe.

Dr Robert Heikes, Vice President, Europe and Latin America, said, the ex
pansion will make the Greenock wafer processing facility one of the largest 
and most modern semiconductor manufacturing plants in Europe.

Philips-TMC has been awarded a large contract for a new series of small 
intersection traffic controllers by the NSW Department of Main Roads. The 
contract is for development of the VC-6 controller, leading to the supply of 
125 units.

The VC-6 traffic controller contains a microcomputer to co-ordinate traffic 
flow as demands change. The unit is pedestal mounted, requires less foot
path space than base-mounted units, and is said to be ideal for the control 
of inner city intersections.

The complete number of contract units will be delivered to the DMR by the 
end of 1979.

Soanar Electronics Pty Ltd has recently been appointed Australian dis
tributor for the Semiconductor Group of Motorola Incorporated. Soanar 
says that a comprehensive range of Motorola transistors and ICs will be 
stocked at its branches throughout Australia. For technical information on 
the complete range of Motorola products, contact Soanar Electronics Pty 
Ltd, 30-32 Lexton Rd, Box Hill, Victoria 3128.

LANTHUR ELECTRONICS
69 Buchanan Ave, North Balwyn, Vic 3104 Box 162, Phone: 859 4061

ELECTRIC SPEED CONTROLLER OQ QC
Complete ready to use. Mounted on open board 89 x 55mm. 600 watt. 2.5 vO • O 
amp capacity. Suitable for use with shaded pole, perm, split cap or universal motors.

ELECTRIC MOTOR SPEED CONTROLLER KITS
Controls down to stop with no loss of torque Suitable for all 240V AC/DC brush type motors. 
Electric hand tools, potters wheels, etc
10 amp 2400 watt basic kit $10.95 Plain aluminium box $2.95 Cut to suit aluminium box S4.95

LAMP DIMMER KITS
Controls incadescent lamps from full to out.
10 amp 2400 watt basic kit 
Rotary or slider control available 
Plastic cabinet with alum, lid

BATTERY CHARGER KITS
Will charge 12 volt batteries 2 amps. 
Basic kit
Plus post. Vic

$8.95

$1.95

$10.50
$1.00

DIODES
Silicon heavy duty. Stud mount. 25 amp 200 piv.
Each
4 for

All above items post free 
OTHER

(Surplus Refunded)
Plain alum box
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$1.95
$7.25

$2.50
$3 25

Part of Sanyo's "slim and trim" range, 
this new AM/FM pocket radio is just 
12.5mm deep and features an LED tun
ing indicator on the slider of its tuning 
dial. Other features of the new radio, 
known as the RP6700, include a height 
of 137mm, a width of 72mm, and 
190mW of audio output power. Three 
type AAA batteries power the receiver, 
which is supplied complete with 
earphone jack and carrying case.

Recommended retail price is $93. 
Enquiries to Sanyo Australia Pty Ltd, 14 
Mars Rd, Lane Cove 2066.

High density 
optical disc

Hitachi Ltd has developed a large- 
capacity optical disc memory for docu
ment storage.

The new memory can record over 
10,000 sheets (A4 size) of documented 
information on a 30cm disc, and has a 
recording density 10 times that of 
magnetic recording. Hitachi hopes to 
offer the new product as soon as possi
ble, and says that the price will be com
paratively low.

The new system uses a laser to digital
ly record information on the disc. Dur
ing the recording process, the laser 
beam melts the disc material to make a 
series of holes about 1um in diameter. 
Amorphous selenium material which 
melts below 400°C is used as the disc 
recording material. This material is 
coated on an acryl substrate, and two 
such sheets are combined to form the 
disc.

For playback, the intensity of the 
laser beam is reduced to 1/10 its 
previous value and focussed onto the 
holes on the disc surface. Information is 
then read by detecting the reflected 
beam.



LBO 5O8A OSCILLOSCOPE LDM 170 DISTORTION METER

Bandwidth DC-20 MHz.
Sensitivity 1OmV/cm. 
130mm highly C.R.T.

$899

2OHz-2OkHz 0.3% F.S. 
Measures distortion, 
signal-to-noise ratio, 
signal levels.

$490

LAC 895 ANTENNA TUNER

Built-in SWR and in-line 
Watt meter. 5 bands 
from 3.5 to 28 MHz. 
500W pep transmitter 
input.

$182

LBO 51 OA OSCILLOSCOPE

20 mV/4MHz. 
FETS incut

BUDGET PRICED

$399
LSG 16 RF SIGNAL GENERATOR LAG 26 AF SIGNAL GENERATOR

I • - 8 ® O »

10OKHz-100MHz 
Solidstate RF signal 
generator. Suited for 
aligning the IF circuits 
in AM, FM and TV sets.

$119

20Hz-200kHz
Stable generator for all 
types of audio circuit.

i . » I i •<; «»«st» Í $166

LFM 39A WOW AND FLUTTER METER

0 —
1 ■«■■■ iãiiããi . I

For accurate and easy 
determination of the 
wow and flutter charac
teristics of tape 
recorders to JIS, CCIR 
and DIN standards.

$699

LMV181A AC MILLIVOLT METER

AC Voltages from 
10OyV up to 300V. 5Hz- 
1 MHz.

$189

SOUTH AUSTRALIA NEW SOUTH WALES QUEENSLAND WESTERN VICTORIA
Electronic Components and Radio Despatch Service 

869 George Street 
Sydney.
(02)211 0816

Elektron 2000
44 Brown Road, »

r Delsound
1 Wickham Terrace,

AUSTRALIA
Atkins Carlyle

Radio Parts Group 
Spencer Street

Equipment Broadmeadow Brisbane, Queensland 1-9 Milligan Street West Melbourne and
110 Tynte Street, 
North Adelaide

NEWCASTLE. 2292 
(049)69 1222

(07)229 6155 Perth
(09) 321 0101

Dandenong Road, 
Malvern

(08) 267 2246 Custom Communications Fred Hoe & Sons 329 7888
International Communication Shop 11, 

Parramatta Arcade,

Macelec 246 Evans St, A.C.T.
Browntronics
93 Sackville Street. 
Collingwood 
(03)419 3992

System 99 Kenny Street Salisbury North, George Brown & Co.

Dale Street.
Port Adelaide.

Darcy Street 
635 6399

Wollongong 
(042) 291455

(07) 2774311 23-25 Whyalla Street 
Canberra.
(062) 95 0455
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New frontiers in magnetics .

An unusual new magnetic switching effect makes possible the 
generation of large voltage pulses without power input. Called the 
Wiegand effect, it’s already finding application in security card 
systems, industrial equipment, and automobile ignition systems.

by GERALD M. WALKER

It's a long way from the drab, 
concrete-floored lab where I first met 
John Wiegand to the carefully tailored 
research facilities of Echlin Manufac
turing Co in Branford, Connecticut. But 
Wiegand's jump from obscure tinkerer 
to electronic-systems designer is less 
remarkable than the magnetic jump 
that he was the first to discover and 
name.

It's rare that anyone has an effect in 
physics named after him. Rarer still 
does the discoverer of the physical 
effect get to oversee its practical 
applications. But Wiegand, an unlikely 
blend of professional musician and 
electronics technician, has done both 

John R. Wiegand inspects a batch of specially treated wires that possess the unique 
magnetic properly he discovered. When moved past a magnet, the wire cores shift 
polarities rapidly, generating strong electrical pulses of several volts.

— without any formal training as a 
physicist.

The effect that Weigand discovered 
involves the way magnetic fields in a 
suitably prepared wire can be made to 
reverse themselves suddenly. This 
phenomenon can be used to generate 
sharp, uniform electrical pulses with far 
simpler equipment than techniques 
now available. That's important 
because the pulse is the key to many 
electronic process. So the Wiegand 
effect is already finding practical 
applications in automobiles, security 
systems, and industrial equipment. And 
new applications are continually being 
discovered.

"When anyone asks about my 
engineering department, I tell him that 
everybody's engineering department is 
mine," Wiegand says gleefully. "The 
licensees are prompting ideas for 
application."

The Wiegand effect hasn't always 
been so well accepted by engineers.

"Nobody believes it's possible to 
generate large, narrow, consistent elec
trical pulses with this system," Mort 
Velinsky, Wiegand's associate, com
plained when I first visited Wiegand's 
lab four years ago.

He was right. I didn't believe it, 
either. I couldn't understand how he 
could produce such pulses using only a 
short length of wire, two small perma
nent magnets, and a pickup coil. So 
Wiegand sat me down for a lesson in 
basic physics.

A matter of magnetism
In an unmagnetized ferromagnetic 

material, such as a bar of iron, the 
magnetized regions or domains are 
randomly organized throughout the 
iron, cancelling each other's magnetic 
effect. Place the iron in an external 
magnetic field and the domains 
gradually shift polarities to line up with 
the applied field. If the iron stays in the 
field long enough, it becomes 
magnetically saturated — all its 
domains are neatly lined up in the 
direction of the field.

But if the magnetic field is applied 
gradually, and is slowly built up to full 
strength, the material does not become 
magnetized smoothly. Instead of con
tinuously lining up with the field, the 
domains snap into alignment at 
different times as various magnetic field 
values are reached. This sudden snap
ping action is the well-known 
Barkhausen jump. These tiny magnetic 
jumps can be detected by a

10 ELECTRONICS Australia, October, 1979



Electronic 
ignition 
for cars

Wiegand-triggered auto distributor 
(middle and far right) is far less complex 
than the conventional variable reluctor 
pick-up and associated electronics 
(left). The Wiegand wire and pick-up 
coil are in the bottom half of the slotted 

wedge-shaped container, along with a 
small permanent magnet. The top half 
holds a more powerful magnet placed 
in opposing polarity. The pin-wheel
shape vane rotates in the slot between 
the magnets and the wire. At the air gap 

between the blades, the upper magnet 
asserts its force, causing the wire core 
to flip polarity and generate a pulse in 
the pick-up coil. This pulse subse
quently controls a power transistor 
which switches the ignition coil.

coil wrapped around the iron. The 
signals picked up by the coil can be 
amplified and played back through a 
loudspeaker where they make distinc
tive clicking sounds.

Wiegand, listening to the clicks with 
his trained musician's ear, had an idea. 
Maybe he could tame and "program" 
the Barkhausen jumps in ferromagnetic 
wire. If he could get the magnetic 
domains in a wire to jump in response 
to varying field strengths induced by a 
magnetic recording head, he'd have in
vented a new type of wire recorder. But 
as Wiegand worked on this challenge, 
he noticed that the Barkhausen jumps 
produced more than just clicks.

A powerful twist
"I was hearing explosions from my 

wire," he told me. "The jumps were so 

high, I was getting a measurable 
voltage. At first it was only millivolts, 
but it was apparent that higher jumps 
would then produce higher voltage."

So Wiegand began searching for a 
way to program the jumps to produce 
that higher voltage. After years of 
painstaking trials of both methods and 
materials, he developed his patented 
process of twisting the wire many times 
under tension, then heat-tempering it.

"Actually, what I've done is control 
Barkhausen jumps by work-hardening 
vicalloy (vanadium cobalt alloy) wire," 
Wiegand explained to me. "If 
Barkhausen had access to the cobalt 
alloy we produce today, he would have 
been able to control the wire," he add
ed modestly.

What Wiegand produced with all his 
twisting and tempering was a 

magnetically unstable, ferromagnetic 
wire with a permanent deformation 
that winds like a helix around its cir
cumference. This configuration forces 
the domains in the Wiegand wire to 
bide their time when exposed to an in
creasing magnetic field — until a cer
tain threshold is reached. Then the 
domains abruptly make one large 
Wiegand leap, switching polarity 
together.

The effect of this magnetic leap is 
enhanced by the wire's twisted-in ten
sion, which makes it bistable: the inner 
core is magnetically softer than the 
wire's outer shell. The core flips polari
ty at much lower field strengths than 
the shell. This puts the wire in a state of 
magnetic tension, which is relieved by a 
large Wiegand jump (see diagram). This 
magnetic leap produces nearly ideal

Comparison of pulse generators used in electronic ignition
Signal-noise 

ratio
Rate 

sensitivity
Temperature 

range (°F)
Gap 

sensitivity
Electrical 

input
Pulse 

amplitude

WIEGAND EFFECT Very good Not rate 
sensitive

-95 to +500 
(approx)

Minimal None Volts

VARIABLE RELUCTANCE Fair Poor -95 to +500 
(approx) Critical Not 

required
Millivolts 
to volts

HALL EFFECT Poor Good -40 to +275 Moderate Required Millivolts

LED Poor Not rate 
sensitive -40 to +275 Minimal Required Millivolts
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Wiegand wire generates regular elec
trical pulses as it travels through two 
fields applied by small permanent 
magnets. First a “set” field of about 12 x 
103A/m, polarized in one direction, fully 
magnetizes or saturates the wire; all of 
its randomly oriented magnetic 
domains become aligned with the field. 
The wire then moves into the weaker, 
oppositely polarized “reset” field 
applied by the smaller magnet.

This less-powerful field (about 4 x 
103A/m) doesn’t affect the wire’s hard 
outer shell, which needs a coercive 
force stronger than the original set field 
to switch polarity. But the weak field 
does force the wire's magnetically 
softer core to reverse polarity. Because 
the wire has been specially twisted and 
tempered, the core flips suddenly, 
reversing polarity abruptly when the 
field reaches a certain f critical 
threshold. This flip produces a small 
negative pulse (A). But when the wire 
passes out of the reset field, the core 
flips once more, reswitching polarity to 
line up with the more-powerful 
magnetic field on the wire’s outer shell.

In this switching process, the 
magnetic system moves from a higher 
to a lower energy state, and releases a 
large amount of energy in the form of a 
positive pulse (B). These sharply defin
ed, high-amplitude pulses can be 
detected by a simple pickup coil. Since 

the pulse is generated only when the 
magnetic field reaches a certain 
threshold, the field can also be applied 
at any rate without changing pulse size. 
And no external power source is need
ed either to generate or detect the 
pulse.

pulses that can be detected by a pickup 
coil wrapped around the wire.

The perfect pulse
A variety of pulse generators are now 

in use (see table for a few examples), 
but most have some drawbacks. The 
ideal pulse generator would produce 
large, sharply defined pulses of about 
the same amplitude, no matter at what 
rate of speed they were produced. 
These pulses would have a high signal- 
to-noise ratio and they'd be immune to 
electrical interference from nearby cir
cuits. With pulses like these, it would 
be easier to design electronic control 
circuits. The usual pulse-shaping 
networks and noise-suppressing elec
tronics would not be needed.

The magnetic property that Wiegand 
identified and controlled makes possi

Double row of tiny Wiegand wires 
embedded in plastic card (foreground) 
produces pulses when passing magnets 
in a reader. Wire codes can't be altered. 

12 ELECTRONICS

ble a pulse generator with these 
capabilities.

The new discovery has elegantly sim
ple applications. On my first visit 
Wiegand showed me a short three-cm 
length of wire about 0.25mm in 
diameter. "If I wrap this with 1000 turns 
of number 38 copper wire, I have a 
Wiegand module that can produce a 
11/2-volt pulse," he said. "Someday, I'll 
be getting eight- or 10-volt pulses," he 
added.

On my recent visit Wiegand reported 
successful generation of 12-volt pulses, 
using only slightly longer wire and a 
larger pickup coil. "And I wouldn't 
close tne book on voltage limits just 
yet," he said. "However, 10 to 12 volts is 
the best operating area for most of the 
important industrial and automotive 
applications."

Working wires
A Wiegand module can perform in 

temperatures ranging from about -70°C 
to +260°C. It can also withstand con
siderable vibration, and function in wet 
or dirty locations — so it's ideally suited 
to the hostile environment under an 
automobile's hood.

In 1976, the Echlin Co, an 
automotive-parts manufacturer, 
bought all rights to Wiegand's device, 
then moved him out of the rundown 
lab. He and Velinsky teamed up with 
Echlin engineers to find practical uses 
for the effect. They developed an 
automotive distributor that uses the 
wire to time spark generation (see 
photo).

The first production Breakerless Elec
tronic Ignition (BEI) using the Wiegand 
wires is now being promoted to stock- 
car owners. The unit is standard high- 

performance BEI in every way — except 
that a Wiegand module fires the power 
transistor that fires the ignition coil.

The Wiegand module has other 
possible uses in autos. Both Colt In
dustries and Robert Bosch Co have 
licensed the effect for automotive 
applications.

The feasible uses of the Wiegand 
effect are as varied as the com
panies that have licensed it. One reason 
for this versatility: the pickup coil need 
not be wrapped around the wire; it can 
be placed nearby with the magnet in a 
read-head module. Since Wiegand 
systems feature non-contact pulse 
pickup, there's no mechanical wear 
between read-head and wire as in 
magnetic-tape readers. A further ad
vantage is that no power source is 
needed to pick up the pulse. Com
bining these advantages with the 
Wiegand wire's greatest asset — non
rate-sensitive pulse production — 
makes the module especially useful 
when pulses are generated sporadically 
— as when keys or buttons are pushed.

In fact, one of the simplest uses of a 
Wiegand module with a magnetic read 
head is for keyboards and switches. A 
wire mounted on the shaft of a 
typewriter key or pushbutton switch 
travels past a magnet and read head 
whenever the key or button is depress
ed. No matter how fast or slow the keys 
are pushed, they produce uniform 
pulses every time. IBM has licensed the 
effect for use in electronic typewriters 
and typesetting systems where these 
features are an advantage.

Wired credit cards
The magnetic read-head module has

other intriguing possibilities. A series of
Australia, October, 1979



Wiegand wires embedded in a plastic 
card produces a binary-coded decimal 
signal when slid past a magnet and 
read-head. The signal varies according 
to the length, number, and position of 
the wires, so many codes are possible.

Sensor Engineering Co, an Echlin 
division, has run pilot tests using 
Wiegand cards to open specially 
designed security doors at airports. And 
the Metropolitan Transit Authority of 
Boston has put Wiegand-coded cards 
to trial use in special subway turnstiles 
capable of reading the codes.

The coding potential of the Wiegand 
wire has also proven attractive to 
Refrigeration Engineering Ltd, a meat 
packer in Auckland, New Zealand. The 
company will install an automated con
veyor system using Wiegand wires to 
identify carcasses during processing. 
And General Signal Corp, the latest 
licensee, will try this technology in 
railroad switches.

Finally, Emerson Electric plans to use 
the wires for industrial flow meters. 
Wiegand wires can be mounted in 
rotary blades that are driven by a pass
ing fluid. As the blades rotate past a 
magnet and reader, the pulses produc
ed serve as an accurate measure of the 
flow. And the reading can be made no 
matter what the fluid's direction or rate 
of flow.

Many lookers
The Wiegand Effect may become 

commonplace in the next few years. 
"The educational phase is behind us," 
says Velinsky. "We've brought a lot of 
people into John's laboratory over the 
last several years." Wiegand adds, "The 
more questions they asked, the less 
they understood. One researcher kept 
repeating that he saw it work but still 
did not believe it."

Yet more believers are turning up 
almost everywhere. Each of the 
automobile Big Three is looking at the 
effect now. Data-processing companies 
and industrial-equipment makers, in
cluding several companies in Europe 
and Japan, are also on the interested 
list. And at a recent industrial design 
show, Echlin got 9000 inquiries for ad
ditional information from those people 
who had watched Wiegand 
demonstrations.

The Wiegand effect may even show 
up in the home workshop. An insulated 
Wiegand module — a sensing coil 
wound around a short piece of 
Wiegand wire — is now a standard item 
in Sensor Engineering's catalog. The 
modules have pulse outputs ranging 
from 2.5 to eight volts. Who knows 
what uses today's basement tinkerers 
will devise for these powerful little 
wires? ©

Copyright 1 979 Time Mirror 
Magazines, Inc, New York. Reprinted 
from “Popular Science’’ by arrange
ment.

IF YOU WANT 
TO UNDERSTAND 

MORE ABOUT 
MICROPROCESSORS

iiii Hill

APPLY HERE...
One of the fastest growing sections of the 

electronics industry is microprocessing and its 
associated technology. A sound basic knowledge and 
a constant up-dating of that knowledge is necessary to 
stay informed of the developments within this exciting 
new technology.

Stott’s Technical Correspondence College has 
produced an up-to-the-minute home study course 
specifically designed for people interested in this 
subject.

This Stott’s home study course has been 
meticulously prepared by experts in this field and 
takes you through the stages necessary to reach a 
basic understanding of micro-computers and the 
processing techniques needed for their application, 
whether for consumer or industrial use. To this basic 
training you can add further knowledge and gain more 
experience.

The course is prepared in three stages. It begins 
with initial training in basic electronics, goes on to 
digital electronics and then proceeds to an in-depth 
study of microprocessors.

For further information on Stott's Microprocessors Course or 
other courses which interest you, mail the coupon below.

S Lulls w
TECHNICAL CORRESPONDENCE COLLEGE

The name to trust in correspondence education

Please send me tree and without obligation full details ol the following courses

(PLEASE PRINT! ------- ---------------------------------------------------------------- ---------

MR MRS MISS___________ .____________________________ AGE----------

ADDRESS ___ _____________________ .___________________

..„POSTCODE__________

Stott s undertake that no sales counsellor will visit you

Melbourne. 159 Flinders Lane. 3000. Tel 63 6212 
Sydney, 383 George Street. 2000 Tel 29 2445

Brisbane, 290 Adelaide Streel 4000 Tel 31 1627
Kent Town. 66 King William Street. SA. 5067 Tel 42 5798

Perth. 140 St. Georges Terrace. 6000 Tel 322 5481
Hobart. 1st Fl. 29 Argyle Street. 7000 Tel: 34 2399

Singapore. P.O. Box 3396. Singapore 1.

The Stott's range ot courses In 
Electronics are:
Radio for Amateurs
Introduction to Electronics
Digital Electronics
AM Radio Receivers
Radio/TV Servicing
Colour Television
Amateur Radio Operators' 

Certificate
A full range of Hobby and 
Business courses also 
available

ALA/ST1170/EA1079 I
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From the US George Tillett reports

Video discs stole the 
show at Chicago, 1979
Although having to compete with a vast array of exotic hifi and 
other equipment, the new videodisc systems captured much of the 
interest at the recent Consumer Electronics Show at Chicago. 
Video cassettes also seemed to be faring better, with a new 
emphasis on compactness, simplicity of operation and much 
longer running and programming times.

Video discs have been talked about 
for years and have even been marketed 
in a tentative fashion. They were largely 
set aside in favour of video cassettes, 
only to be taken up again when con
sumer interest in tape failed to live up 
to expectations. Now it does seem that 
they nave finally arrived!

Those being demonstrated at the 
Chicago CES were from JVC, Magnavox 
and Pioneer. However, it is known that 
RCA is in the race too, and that several 
other companies are working hard on 
the project.

The Magnavox and Pioneer players 
use the Pnilips-MCA laser system, in 
which the discs rotate at 1800rpm, with 

Representing a completely different approach to video cassette recording, this 
new Toshiba L VR unit uses a fixed head which progressively traces 220 side-by-side 
tracks on an endless loop cartridge. Despite its utter simplicity, it offers a playing 
time of one hour, with an effective resolution of 240 lines and a signal-to-noise 
ratio of at least 42dB. It could hold the key to a really low cost VCR.

a single frame per revolution. Each 
frame is numbered, so the user can find 
any picture by moving forward or 
backward slowly from any desired sec
tion. This feature is obviously ideal for 
educational purposes and it will also 
appeal to sports fans.

Playing time of the Magnavox unit 
(called "Magnavision") is up to two 
hours, in colour or black and white.

The Magnavision disc looks like an 
ordinary record but the information is 
conveyed by millions of tiny pits and 
picked up by a laser beam in conjunc
tion with some pretty fancy optics. Also 
on the disc are sync pulses for tracking, 

and space for two channels of audio, 
which is recorded by means of an FM 
system.

The MCA library now offers a choice 
of more than 200 disc titles, price (US) 
from $5.95 for 30 minutes playback to 
$15.95 for a two-hour movie. Among 
those being demonstrated were ex
tracts from "Jaws" and a detective 
"who-dunnit" which had our hero, 
Peter Falk, speaking in Japanese at a 
touch of a switch!

But, you might ask, how good was 
the picture quality? Well, I thought it 
was excellent; better in fact, than I get 
from my own local network station!

The JVC system seemed to be equally 
as good, with excellent definition of 
detail, low background noise and good 
colour rendition. And the system is also 
a good deal more versatile.

JVC use a laser to produce their glass 
master disc, but this is the only similari
ty between their technology and that of 
Philips-MCA. The pits are recorded 
spirally, of course, but at a much lower 
speed: 900rpm. Having produced a 
glass master, JVC derive a metal master 
from it, using conventional techniques. 
From the metal master come the 
"mother" discs and, from them, the ac
tual production stampers. The disc sold 
to customers is a PVC pressing but of a 
mix which is electrically conductive.

As distinct from laser optics, the JVC 
system uses a sophisticated kind of 
"phono" cartridge, which a capacitive 
electrode at the tip of a sapphire stylus. 
Because the pits passing beneath the 
electrode are in a conductive vinyl sur
face, they produce a variation in 
capacitance and can therefore be 
"read" by the stylus to produce the ap
propriate signal.

The stylus is mounted on the end of a 
cantilever arm, controlled magnetical
ly, so the stylus can move transversely 
and longitudinally to perform func
tions such as the selection ot a par
ticular frame.

The stylus is much larger than an or
dinary audio type and wear is minimal 
as it skims over the pits, instead of 
tracking within actual grooves. JVC 
claim a life of 2000 hours and state also 
that the system is insensitive to foreign 
particles.

Actually, the disc is not really handl
14 ELECTRONICS Australia, October, 1979



ed at all, since it comes in a sleeve and 
the whole package is inserted into the 
player. Playing time is two hours and, as 
stated earlier, the rotation speed is 
900rpm.

Picture quality was excellent but 
what really impressed me was the 
amazing control provided by an op
tional "trick play" unit. Speed could be 
divided or multiplied by 2, 4, 8 or 16; 
frames could be "frozen" or moved 
forward to backward — one a second if 
desired.

If you wanted a certain frame, the 
numoer (which appears in the corner 
of the picture — if required) is punched 
in a hand-held calculator-type unit 
(radio link) and, before you could say 
JVC VHD-AHD system, tnere it is!

Incidentally, VHD means Video High 
Density and the A stands for audio. 
These discs have PCM capability and 
some audio recordings were played, 
with first-rate fidelity and a signal to 
noise of 90dB!

RCA's new system was not 
demonstrated at the Show but it differs 
from the two systems described. For 
one thing, rotation speed is 450rpm and 
there is no "frame freeze". A stylus 
pick-up method is employed but, un
like JVC's system, it rides in a groove — 
which should make it a lot cheaper!

Unfortunately, "differs from" seems 
to be an all too familiar phrase in the 
present context. Even the Philips digital 
audio disc uses an entirely different 
system from the Philips video disc. 
Instead of rotating at 1800rpm, it uses a 
constant velocity system starting at 
500rpm! Not only that, but it plays the 
opposite way round ie from the inside 
to the outside where the speed falls to 
215rpm.

All this is bound to bring up the 
question of standardisation and it is to 
be hoped that we will not have a repeti
tion of the great quadraphonic fiasco 
where the manufacturers couldn't even 
agree on the spelling of the word!

VIDEO CASSETTES

Typical of the latest generation of video cassette recorders is this new JVC 
"Vidstar". Using a two-head, helical scan system, it can pack six hours of recording 
on to a standard two-hour video cassette. It has an audio dub facility and can be 
programmed for up to seven days ahead.

ding over the pre-recorded audio 
signal.

Toshiba were also showing "The 
world's first fixed-head, fixed reel 
colour VTR", a basic machine whose 
virtue is its utter simplicity. It is named 
the LVR — the L standing for 
longitudinal. The system uses an 
endless loop cartridge, 100 metres long 
with no less than 220 tracks. A MPU 
controls the position of the head which 
has to move to the next track every 17 
seconds. Playing time is one hour and a 
repeat mode provides 220 separate 
programs! There is also a fast random 
access feature. Definition is 240 lines 
with a minimum S/N of 42dB!

LARGE SCREEN TV
Television sales are down but many 

experts believe that 1979 colour sales 
will reach seven million. Projection TV 
is becoming rather more popular and 
the biggest interest is in all-in-one un

its. Significantly, Advent, who 
pioneered "separates", have in
troduced a one-piece model with a 60- 
inch screen.

Sony's new models in the conven
tional range feature a 26-inch tube with 
a "viewing area" 8% larger than 25- 
inch models — the largest up to now.

RCA are using an ingenious comb 
filter system with a Memory circuit to 
double process the picture, thus in
creasing the sharpness. The system is 
called a Dynamic Detail Processor and 
it involves a charge coupled device 
(CCD) that effectively increases the 
number of lines by about 25%.

Sylvania, like several other manufac
turers — have suddenly realised the im
portance of good TV sound and some 
of their new models have two-way 
speaker systems with tone and filter 
controls.

I came away from all this with the 
definite impression that video is on the 
move! ®

Taking a look at video tape players 
(VTR's) there is a definite move towards 
longer playing times: RCA's SelectaVi- 
sion VDT 600 has a playing time of six 
hours and it can be programmed for 
seven days.

JVC introduced a VIDSTAR model us
ing a rotary, two-head helical scan 
system which can record at a high den
sity. Playing time is six hours with a 
standard two hour cassette. This model 
also has a seven day timer.

Toshiba uses a different method of 
increasing playing time. Speed is reduc
ed by a third and, by using normal 
three hour tape, time is extended to 
five hours. Like Sony's Betascan, 
Toshiba use a "picture search" arrange
ment that enables the user to view the 
image while the tape is in the fast- 
forward or rewind modes. Another in
novation is the audio dubbing facility 
which permits voice or sound recor-

Toshiba's latest video cassette recorder uses a nominal three hour tape but has a 
two-speed facility which extends the record-replay time to five hours. It features 
audio dubbing and a picture search system which allows the image to be viewed 
while the mechanism is in fast forward or rewind mode.
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. a significant step forward in battery engineering”

Lithium cells — a new
form of portable power
Since World War II, and due initially to the demands which that war 
created, there has been an increasing amount of research devoted 
to developing more efficient primary batteries. The result has been 
a whole new range of batteries and appliances with a portability 
and compactness undreamed of a few decades ago.

by PHILIP WATSON

Whereas the humble leclanche 
(zinc/manganese-dioxide) cell was 
once the only readily available primary 
cell, we now have the alkaline cell, the 
silver oxide cell, the magnesium cell, 
the zinc-chloride cell, and the mercury 
oxide cell. And, while not all are 
available at the local corner store, they 
all have their place, often in exacting 
commercial, military, or space 
applications.

The most recent development, and 
one which we are likely to hear a lot 
more about from now on, is the lithium 
cell. This article discusses this new 
development and what it is likely to 
mean to the average battery user in the 
next few years.

The introduction of a new battery to 
the market invariably creates some in
itial confusion, if only because direct 
comparison with existing types is not’ 
always valid. Most batteries are design
ed to suit a particular requirement, or 
section of the market, and it is 
necessary to identify this before judg
ing the battery's worth or performance.

Unfortunately, the lithium battery is 
likely to cause more confusion than its 
predecessors, not only because it has 
quite different characteristics, but also 
because there are several versions of it.

In fact, the term lithium battery em
braces a whole range of batteries, hav
ing quite different chemical com
positions, different voltages, and 
different cost structures. It is not suf
ficient to specify "a lithium battery"; it 
is necessary to specify which particular 
type before attempting to assess its 
suitability to a particular application.

To date there are at least 12 types of 
lithium battery, either in production or 
under development. All use lithium as 
the anode, but use quite different 

cathodes and/or electrolytes.
Lithium is a silvery white metal, and is 

the lightest metallic element. Its atomic 
weight is 6.94, compared with 
aluminium at 26.97. It reacts violently 
with even minute quantities of water, 
which means that it must be stored and 
handled in a carefully controlled en
vironment, and that the battery must be 
effectively sealed against the ingress of 
moisture. Similarly, all the other 
materials used in the battery must be 
free from water. (Hence references to 
"non-aqueous cells" and "non
aqueous electrolytes".)

There are two broad lithium battery 
classifications: those with solid and 

A situation where the price of a battery is of little importance. This miniature 
rescue beacon /transceiver — and the batteries which power it — provide the 
pilot's only link with a search and rescue team. (Tadiran photo.)

those with liquid cathodes. The solid 
cathodes are composed of various 
metal oxides, sulphides, or halides, in
cluding silver, manganese, lead, nickel, 
copper, etc. They are usually used with 
an electrolyte of a lithium salt in a sol
vent.

The liquid cathodes consist of such 
solutions as thionyl-chloride, sulphuryl 
chloride, or sulphur-dioxide (in 
solution).

With such a wide variety of types it is 
impossible to describe the batteries in 
detail; each type would warrant a 
separate description and list of suitable 
applications. However, the following 
points characterise the most popular 
types.

(1) A very high energy density. 
Energy/weight figures range from 
790kj/kg to 1188kJ/kg (220Wh/kg to 
330Wh/kg). Energy/volume figures 
range from 1.8kJ/cm3 to 2.88kJ/cm3 
(0.5Wh/cm3 to 0.8Wh/cm3). By com
parison, a zinc/manganese-dioxide cell 
would contain 158kJ/kg (44Wh/kg) and 
0.43kJ/cm3 (0.12Wh/cm3).
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This table compares the major characteristics of the most popular types of lithium 
batteries. The thionyl-chloride type has the highest energy density but the other 
types have their own advantages. The figures given are based on a typical "C" size 
cell. (From "Tadiran Technical Report".)

1. Chemical System Li/S0Cl2 Li/S02 L1/(CF)n li/A92Cr04 Li/Mn02

2. Name Thionyl-Chloride Sulphur-Dioxide Carbon-Monofl - 
uoride

Süver-
Chronate

Manganese- 
Dioxide

3. Produced by TADI RAN-RTE MALLORY-POWER
CONVERSION(PC I)

HATSUSHITA- 
(NATIONAL)

SAFT SANYO

4. Open Circuit
Voltage (Volts)

3.7 3.0 2.8 3.5 3.5

5. Operating Voltage 
(Nominal) (Volts)

3.4 2.7 2.5 3.0 2.8

6. Energy Output 
(Whrs)

17.0 10.9 12.5 - 14.0

7. Energy Density
("C" size) 

(Wh/Kg) 
(Wh/cc)

330
700

260
460

270
520 -

265
580

(2) With certain combinations, a low 
internal impedance and as a result, the 
ability to supply heavy discharge 
currents and maintain a virtually cons
tant voltage to the point of complete 
discharge. (Internal impedance varies 
significantly from type to type.)

(3) Ability to work over a wide 
temperature range. Typical figures are 
from —55°C to + 80°C. This is a wider 
range than that provided by any other 
battery to date.

(4) A long shelf life. Various reports 
quote between five and 10 years on the 
basis of retaining 80% of new capacity.

(5) A higher voltage per cell than 
other systems, ranging from 2.8 to 3.7V 
open circuit and 2.5 to 3.4 on load, ac
cording to the cathode and electrolyte 
used.

(6) High cost. Although this may 
appear as a deterrent, it must be con- 
sioered in relation to the high energy 
content, and the advantages of long life 
and high reliability in specialised 
applications.

A number of firms are engaged in 
developing the various versions of the 
lithium battery; some well known in 

the battery world, and some better 
known in other electronic fields. The 
state of development ranges from 
laboratory research to large scale mass 
production.

Of those firms actually marketing 
lithium batteries, the following appear 
to be the most advanced.

Sanyo Electric Co Ltd of Japan: Sanyo 
are using a lithium anode/manganese- 
dioxide cathode (Li/MnO2) combina
tion, with an organic electrolyte. The 
nominal on-load voltage is 2.8 per cell, 
and the energy density 936kJ/kg 
(260Wh/kg).

They are producing a wide range of 
cells, including both button and cylin
drical types. The button cells range in 
capacity from 30mAh to 225mAn, in 
diameter from 7.9mm to 24.5mm, and 
in thickness from 1.5mm to 6.1mm.

In the cylindrical cells there is a stan
dard "AA" size (1.5Ah), a "C" size 
(5Ah), and what appears to be a special
ly developed size, designated bH. This 
is 7.9mm diameter and 7.2mm high, 
with a capacity of 30mAh. It is describ
ed as being suitable for use in il
luminated fishing floats, to power a

LED. (Illuminated fishing floats and il
luminated fishing rod tips are extreme
ly popular in Japan.)

At the last report production was 
running at 500,000 cells per month, with 
plans to increase this to several million 
per month in the near future.

Matsushita Electric Ind Co Ltd 
(National) of Japan: National are using 
a lithium anode/carbon-monofluoride 
cathode (Li/(CF)n) combination with an 
organic electrolyte. The nominal on
load voltage is 2.5 per cell, and the 
energy density is given as 972kJ/kg 
(270Wh/kg).

They are producing three cylindrical 
cells, one button or "coin" type cell, 
and two "pin" type cells. Of the cylin
drical cells one is a standard "C" size, 
while the other two are smaller but do 
not seem to match any of the current 
popular sizes. The "C" size has a 
capacity of 5Ah. The button cell is 
23mm diameter, 2.5mm thick, and has a 
capacity of 140mAh.

The "pin" type cells are both 4.2mm 
diameter; one is 25.9mm long and the 
other 35.9mm. Their capacity is 20 and 
40mAh respectively. Both appear to 
have been specially developed for il
luminated fishing floats and fishing rod 
tips. ,

Production of the button cells is run
ning at 100,000 monthly, with plans to 
increase to 300,000 monthly. Batteries 
for fishing floats alone amounted to 2 
million in 1976, 2.5 million in 1977, and 
was estimated to be between 3 and 4 
million for 1978.

P. R. Mallory & Co Inc, of the USA: 
Mallory are using a lithium 
anode/sulphur dioxide cathode 
(Li/SO2) combination. This gives a 
nominal on-load voltage of 2.7 and an 
energy density of 936kJ/kg (260Wh/kg). 
(P. R. Mallory & Co, Inc, are 
represented in Australia by Mallory 
Batteries Aust Pty Ltd, 297 Lane Cove 
Rd, North Ryde, NSW.)

Power Conversion Inc, of USA: 
Power Conversion appear to be using 
the same chemical combination as 
Mallory. Very little information is 
available about their current range of 
cells.

Societe des Accumlateurs Fixes et de

The excellent characteristics of the thionyl-chloride system are clearly illustrated 
by these discharge curves of a "D" cell. Note the constant output voltage, even at 
the highest rate. (From "Tadiran Technical Report")
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Quality Test Instruments at Affordable Prices
TTM303 15MHz Mains/Battery operated oscilloscope

$598 EX. TAX 
$687.70 INC. TAX 
FROM 5TOCK

BRIEF SPECIFICATIONS:
The TTM Dual Trace Portable Scope Mode: 

303 offers a high sensitivity of 5mV/DIV with DC 
to 15MHz bandwidth. The 3-inch CRT with 
1.5kV regulated accelerating voltage gives a 
clear bright display.

This Portable Scope operates from standard 
line voltage (240V) or from the internal 
rechargeable Ni-Cad battery, that provides 2 hrs 
operation before recharging is required. It also 
operates from any external DC voltages of 11 to 
30V, eg car batteries, standard "C" size cells, etc.

SENSITIVITY:— 5mV to 10V/DIV 1-2-5 step 
with fine control. BANDWIDTH:— DC: DC to 
15MHz (-3dB). RISETIME:— 24ns. OPERATING 
MODES:— CH-A. CH-B and Dual Trace TIME 
BASE:— 1 usee to 500 mS/DIV with fine con
trol. EXPANSION:— x 5 at all ranges. X-Y 
OPERATION:— X-Y mode is selected by SWEEP 
TIME/DIV switch. CH-A: Y axiz. CH-B: X axis. 
POWER REQUIREMENTS:— AC: 115/240V 
DC: 11-30V, 7.2VA. Battery: Ni-Cad Battery (up 
to 2 hour operation). SIZE: 113 (H) x 223 IW) x 
298 (D) mm approx. WEIGHT:— 4.5kg.

«MS

* •

« ♦ « «I

$625 EX. TAX 
$718.75 INC. TAX

SP100 probes 100MHz

Application BS610 15MHz No

BRIEF SPECIFICATIONS:
The BS-610 employs a high brightness 

140mm Rectangular CRT with internal graticule 
assuring easy and accurate observation of 
waveforms without any parallax.

External DC-Powered operation expands the 
versatility of this oscilloscope to FLOATING 
Measurements as well as field operation.

Other features including TV SYNC and HF 
REJ, make this scope ideal for research and 
development, production lines or in-the-field ser
vice applications from computers to electrical 
appliances.

To suit TTM303 and BS610
10:1, 1:1, off posn.

Parallax display oscilloscope

$30 EX.

SENSITIVITY:— 5mV to 10V/DIV on 11 ranges 
in 1-2-5 step with fine control. BAND
WIDTH:— DC: DC to 15MHz (-3dB). RISE
TIME:— 24nS. OPERATING MODES: CH-A. 
CH-B. DUAL. ADD and CHOP TIME BASE:— 
0.5usec to 0.5sec/DIV in 19 ranges and X-Y in 
1-2-5 step with fine control. MAGNIFIER:— x5 
at all ranges. X-Y OPERATION:— X-Y mode is 
selected by SWEEP TIME/DIV switch. CH-A: Y 
axis. CH-B: X axis. POWER REQUIREMENTS:— 
AC: 115/240V DC: 11 — 30V. 7 2VA SIZE: — 
145 (H) x 280 (W) X 369 (D) mm. WEIGHT:— 
6.7kg.

TAX
$34.50 INC. TAX

FROM 
STOCK

«

T
o

8020A 7 Function, 29 Range Hand Held DMM. Has unequalled capabilities

Designed for the widest possible range of 
applications, the 8020A offers every one of the 
important functions and features in demand to
day by DMM users. and more. Measurement per
formance is fully specified and clearly stated for 
every parameter, and conservative Fluke design 
means you get instrument specifications you can 
depend on. Low cost of ownership, worldwide 
Fluke service and a complete range of measure
ment accessories make the 8020A ideal for use 
by anyone engaged in trouble-shooting or ser
vicing electrical and electronic equipment.

BRIEF SPECIFICATIONS:
10 VOLTAGE RANGES: 100uV to

1000 Vdc. 750 Vac.
Basic DCV Accuracy: +0.1% Basic ACV

Accuracy: +075%

$177 EX. TAX 
$203.55 INC. TAX

FROM STOCK

RESISTANCE RANGES: 100m to 
20M Basic Accuracy: +0.1% 
DIODE TEST RANGES: 2k . 200k 
20M
CONDUCTANCE RANGES: Measure 
leakage from 500 tolO.OOOM 
Measure beta.
CURRENT RANGES: 1uA to 200mA 
Basic DC Current Accuracy: +0.75% 
Basic AC Current Accuracy: +1.5%

6

3

2

8

STOP PRESS! We now have in stock The Fluke 8022A DMM. Similar to the 8020A but slightly less ac
curate and without the conductance ranges. $144 Ex Tax. $165.60 Inc. Tax.

AVAILABLE FROM SELECTED ELECTRONICS STORES OR:

ELMEASCO Instruments Pty. Ltd.

SYDNEY
PO Box 30, Concord, NSW 2137 
13-15 McDonald St,
Mortlake, NSW, Ph (02) 736 2888
Telex 25887

MELBOURNE
PO Box 107,
Mt Waverley, Vic 3149.
21-23 Anthony Drive. Mt Waverlev Vic 
Ph (03) 233 4044. telex 36206

ADELAIDE 
Phone (08) 51 3521 
PERTH
Phone (09) 325 3144 
BRISBANE
Phone (07) 229 3161
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Lithium Cells

Traction (SAFT), France: SAFT are using 
a lithium anode/silver chromate 
cathode (Li/Ag2CrA2) combination. 
This gives a nominal on-load voltage of 
three per cell. They are also developing 
a lithium/copper oxide (Li/CuO) type 
which has an on-load voltage of 1.5.

Israel Electronics Industries Ltd 
(TADIRAN) of Israel: Tadiran are using 
a lithium anode/thionyl-chloride 
cathode (Li/SOC12) combination. The 
nominal on-load voltage is 3.5 and the 
energy density is 11 8 8 k J / k g 
(330Wh/kg).

They are producing four cylindrical 
cells: the standardsizes "D" (10Ah),5 
"C" (5Ah), "AA" (1.7Ah), and a "VzAA" 
size (650mAh) which is the same 
diameter but half the length. (Tadiran is 
represented in Australia by Technico 
Electronics, PO Box 50, Lane Cove, 
NSW 2066 and PO Box 118, Northcote, 
Victoria 3070.

GTE Sylvania Inc's Communications 
Systems Division, USA: GTE Sylvania are 
using a lithium/thionyl chloride com
bination similar to Tadiran's. Produc
tion details are limited but it is known 
that they are producing a double "D" 
cell; the same diameter as a standard 
"D" cell, but twice as long. It is ap
parently intended to replace two stan
dard "D" cells in torches and other 
applications using an in-line package.

Union Carbide Corporation 
(Eveready) of USA: Union Carbide are 
working with two chemical systems: 
lithium/thionyl chloride (Li/SOCI2), 
and lithium/sulphuryl chloride 
(Li/SO2Cl2). A number of cells are in 
limited production and samples are be
ing distributed to appliance manufac
turers for information and evaluation. 
The lithium sulphuryl chloride mix 
gives about 3.9V off-load and 3.7V on 
load. It also gives slightly higher energy 
density than lithium/thionyl chloride. 
(Union Carbide Corporation is 
represented in Australia by Union Car
bide Aust Ltd, 157 Liverpool St, Sydney.)

Other chemical combinations being 
developed and evaluated include: 
Lithium/lead oxide; lithium/lead sul
phate; lithium/iron sulphide; 
li t h i u m/va n ad i u m pentoxide; 
lithium/bromine; and lithium/iodine.

The reason for the various chemical 
combinations may not be immediately 
apparent, since it would seem natural 
to select the one giving the highest 
energy density. In practice this is not 
the only consideration. Material cost, 
ease of nandling, stability in service and 
similar factors must all be considered.

In fact, the development of lithium 
batteries has not been without 
problems. Some early versions, par
ticularly those using sulphur dioxide, 
were prone to generate gas if short cir- 
cuitea, and could explode violently.

Similarly, thionyl chloride is’ highly 

corrosive and cells using it must be 
hermetically sealed. A very high stan
dard of quality control must be main
tained to ensure that every cell is safe to 
use.

Failure to fully cope with these 
problems by some early manufacturers 
caused several incidents which resulted 
in all lithium batteries being tagged as 
potentially "leaky" or "explosive", 
regardless of their type or standard of 
manufacture.

The lithium/sulphur dioxide version, 
in particular, appears to be the black 
sheep of the lithium battery family. It 
has recently been reported ("Elec
tronics", 15/3/79) that the US Federal 
Aviation Administration has ordered 
the removal of lithium/sulphur dioxide 
batteries from all aircraft emergency 
locator transmitters, following at least 
six explosions, plus several spon
taneous fires and corrosive leakage 
problems.

This Tadiran "D" size lithium cell is 
typical of the present state of the art. 
Generating 3.4V on load it has a capaci
ty of lOAh at 60mA.

At the other end of the scale, 
polycarbon-monofluoride, silver 
chromate, and manganese dioxide are 
regarded as relatively "safe" materials, 
and a good deal simpler to work with. 
On the other hand they have higher in
ternal impedance, limiting their use in 
some roles.

Some idea of what a modern lithium 
cell can withstand in the way of abuse is 
given in a detailed technical report 
issued by Tadiran. This lists a series of 
tests as laid down by the US Army Elec

CARBON- 
ZINC

ALKALINE- 
MANGANESE MERCURY SILVER/

SILVER II MAGNESIUM
LITHIUM 
TADIR0N/GTE

1. Energy Density

a. wh/lb.

b. wh/cu/ in.

30

2

35

3

45

7

70

8

50

A

190

13

2. Voltage

a. open-circuit

b. operating

1.5

1.25

1.5

1.25

1.35-1.4

1.25

1.7

1.5

1.9

1.7

3.65

3.40

3. Voltage Stability poor poor good good fair excellent

4. Operating Temp. Range -5 to +50 -20 to +70 -10 to +55 -10 to +55 +10 to +65 -55 to +80

5. Shelf-life (yrs.) 
(To 60% Capacity)

1 2 2.5 2 2 more than 6

This table compares the performance characteristics of the most popular primary 
batteries, including a typical lithium type, lithium/thionyl-chloride. The table on 
the previous page expands this comparison by listing a range of lithium types. 
(Table compiled from data in Tadiran literature.)

tronics Command, and the results of
submitting random samples from batch
production to these tests.

The tests are far too extensive to 
detail in this article, but they include 
vibration, shock, combined vibration 
and shock, thermal shock, altitude, 
pressure, and impact tests.

The thermal test consisted of 2 hours 
at —40°C followed by 2 hours at +70°C, 
repeated for a total of 12 hours. The 
pressure test is at 4 atmospheres for 12 
nours, the altitude test at 15,000m 
(50,000ft), and impact test is of 14,000G.

Following each test the cells were 
subjected to a number of checks, in
cluding voltage, capacity, weight, 
dimensions, X-ray, observation for elec
trolyte leakage, etc. None of the tests 
produced any significant change in any 
of the cell parameters.

The Tadiran cell is designed to be 
proof against explosion in the event of 
a short circuit and, in fact, no release 
vent is provided. The makers have 
evolved a series of tests, more severe 
than the army tests, which include short 
circuit tests, compression test, high 
temperature test (150°C), hot plate tests 
(250°C), and "charging" tests. None of 
these will cause a cell to explode.

How does the lithium battery com
pare with, say, the alkaline battery on a 
simple watt-hours per dollar basis? This 
is not an easy comparison to make, 
since the capacity of either cell will vary 
according to the rate of discharge. 
However, most published data seem to 
be in fairly close agreement that a 
lithium/thionyl-chloride "D" cell will 
deliver about four times the energy of 
an alkaline "D" cell.

A typical price for a thionyl/chloride 
type "D" cell is between $6 and $7 
each, depending on the quantity. On 
this basis, comparing it with an alkaline 
cell at around $1, the power bought in a 
lithium cells costs between 1.5 and 1.75 
times as much.

This may not make it a very attractive 
proposition as far as the average user is 
concerned. What must be 
remembered, however, is that the 
purchaser is buying more than just so
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Lithium Cells

much power; he is buying that power 
compressed into a certain size package 

and a very much smaller package 
than has ever been possible before. In 
many cases that fact alone is worth 
much more than the extra cost.

Against this background it is in
teresting to speculate on the future role 
of lithium batteries. As with all newly 
developed batteries, the cost tends to 
be high in the initial stages. This is part
ly due to the high development costs 
and partly to limited demand. Eventual
ly prices tend to fall as the product finds 
a place in the market and demand in
creases.

Also, for these same reasons, the first 
applications tend to be specialised 
ones; applications where performance 
is the primary consideration, with cost 
very much a secondary factor. Defence, 
aerospace, research, and meteorology 
are typical areas where these re
quirements apply.

Hand-held communications equip
ment can be vitally important in 
military exercises, yet the design of 
such equipment invariably has to be 
tailored around available battery 
systems, with these constituting one of 
the most serious constraints. A battery 
which offers anything from three to five 
times the energy density of currently 
available systems could change the 
whole concept of hand-held equip
ment.

There are many other situations also 
where the cost of a battery is less im
portant than its performance. In any 
unattended application, the cost, in 
time and transport, of reaching a site is 
normally many times that of the battery 
to be replaced. In these circumstances 
a battery which reduces such visits by 
even two to one would more than 
justify a higher cost.

Another example is research into 
animal behaviour, using miniature 
transmitters carried by the animal, 
usually on a collar, to transmit 
biological and other data while the 
animal roams free. Fairly obviously 
there is a limit to the weight which the 
animal should be asked to carry but, on 
the other hand, the researcner may 
want to collect data over a long period, 
often many months.

In these circumstances replacing the 
battery means tracking the animal and 
capturing it; a procedure which at best 
is costly and, at worst, may be quite im
practical. Also, capturing the animal 
during the study period may well dis
turb the very behavioural pattern 
which is being observed.

Weather balloons, used by 
meteorologists to study the upper at
mosphere, carry miniature transmitters 
which relay the conditions observed by 
the on-board sensors. Again, there is an 
obvious weight limit, and the batteries
20 ELECTRONICS Australia, October, 

to power the transmitter, and possibly 
other equipment, constitute a signifi
cant proportion of the total load. This is 
aggravated by the need to allow for 
reduced battery performance at the 
low temperatures of high altitudes.

Here the lithium battery scores in 
two ways. It starts off with a much 
higher energy content for a given 
weight, and its performance is less im
paired by low temperatures. If longer 
operating time is not required, smaller 
batteries may be fitted and the load 
capacity used in other ways.

There are also many medical 
applications, including cardiac 
pacemakers. This provides an extreme 
example of battery replacement

The construction of a typical lithium 
cell — in this case the Tadiran 
Hthium/thionyl-chloride version. Note 
the welded seal at the top of the case.

problems, since replacement involves 
major surgery.

One version of the SAFT 
lithium/silver chromate cell has been 
used, since its introduction in 1971, in 
cardiac pacemakers throughout the 
world. According to the Australian firm 
"Teletronics" (prosthetic division), who 
are among the world's leading 
pacemaker manufacturers, this cell has 
created the enviable reputation that 
not a single failure has occurred in a 
pacemaker during that time, anywhere 
in the world. This is on the basis of over 
120,000 implants using lithium batteries.

Even more promising versions for this 
application are now being adopted, 
particularly the lithium/iodine and 
lithium/bromine types. Both can offer 
energy storage in the region of 4Ah in 
an acceptably small pack. At a typical 
current drain of 22uA this promises 
around 20 years operation, although 
realisation of this depends on what 
shelf life can be achieved.

These are just a few of the specialised 
applications where the new cell is mak
ing its debut. But what of the more con
ventional applications; portable radios, 
cameras, calculators, torches, etc?

Here there are two major problems 
to be overcome. One is the significantly 
higher price, possibly coupled with a 
natural customer suspicion about the 
validity of the performance claims. The 
other is the fact that the cell develops 
1979

approximately twice the voltage of con
ventional cells.

This means that the cell is not directly 
compatible with conventional cells in 
existing equipment. While there are 
several ways in which this can be over
come — such as the double cell 
developed by GTE Sylvania, or by the 
use of dummy cells — it is a 
characteristic which can confuse the 
non-technical user.

In fact, it looks as though these cells 
will find their way into tne appliance 
market by a quite different route. It is 
no coincidence that several of the com
panies making these battieres — like 
Sanyo, National and Tadiran — are 
basically appliance manufacturers 
rather than battery manufacturers.

(Tadiran produces a wide range of 
electronic products, including military 
and civil radio communication systems 
with emphasis on hand held 
transceivers, rescue beacons, etc.)

The logical approach is for these 
firms to develop new equipment 
designed to use these cells exclusively 

and to take advantage of their 
superior characteristics — thus in
troducing the cells via the improved 
equipment which they make possible.

Once established in this role the 
cells may well find more general accep
tance by the general public for use in 
older appliances, minor problems 
notwithstanding.

Nor is research being confined to 
primary batteries. A number of 
organisations are seeking to exploit the 
high energy and low weight 
characteristics of lithium in the 
development of a secondary battery. 
Among those working on the idea are 
Bell Telephone Laboratories, in the US; 
The Max Planck Institute for Solid State 
Research, in Stuttgart, Germany; and 
Exxon Enterprises Inc, Sommerville, 
US.

The latter company appears to have 
actually marketed a lithium secondary 
cell, using a titanium-disulphide 
cathode and a non-aqueous elec
trolyte. It is a button cell of 70mAh 
capacity at a discharge rate of 1mA; a 
small beginning, but one which could 
have important consequences.

Most researchers, regardless of their 
approach, seem to be aiming at a 
battery having up to 10 times the 
capacity, for a given size and weight, of 
the conventional lead-acid cell; 
something which electric vehicle 
engineers would regard as a major 
breakthrough. Unfortunately, a 
tremendous amount of work remains 
to be done before researchers can even 
confirm whether such an achievement 
is possible.

In the meantime, the primary lithium 
battery is being hailed by some 
authorities as "The battery of the 80s". 
Whether this prediction is justified 
remains to be seen, but at least it 
represents a very significant step 
forward in battery engineering.



... the long term reliable

sanuia

N501 Multimeter 
The executive 
choicel
• Measurements similar to 

a VTVM can be taken as 
theN501 has a constant 
IMS input impedance on 
the ACV ranges.

• Widespread coverage of 
the principal measure
ments is available as the 
N501 has AC + DC Volts 
to 1.2kV, ACandDC 
Amps to 12 Amps and 6 
resistance ranges to 200 
Mfis.

• Attractive, 9mm thick 
walnut sideboards help 
protect the multimeter 
from accidental damage.

multimeter. T-5 5 THD Multimeter 
(T- 5 5 D c/w optional 
temperature probe) 

The latest lightweight 
with heavyweight 

features!
• Adds a temperature 

capability (-50°C to 200°C) 
to the newest thin- 

dimension multimeter.
Lets you measure the 

temperature of industrial 
and commercial appliances 

or individual component 
heat.

• Offers a multi-role 
multimeter to cover normal 

requirements plus AC 
Amps, battery test, LED 

test and temperature 
selections.

UNIVERSAL 
MULTITESTER
• 44pA movement-quality 

performance, diode 
protected

• Stable ACV measurement 
- solid-state rectifier & 
enlarged frequency 
coverage.

• Linear scale characteristic 
-common scale reading for 
DCV and ACV

• Semiconductor test 
-simultaneous reading 
of load current & voltage 
with 12

• Temperature measurement 
of -30°C to +150°C with 
extra probe

PDM500C
INSULATION TESTER
■ Easy push button 

operation.
■ Large easily read scale.
■ No wearing parts 

(transistorized for long 
trouble-free life).

• One-man operation-no 
handle to crank.

Specifications
Rated Voltage 500V.
Resistance 100 Megohm.
Effective scale reading: 
0.1-100-200 Megohm.
Continuity Scale: 0-100 
ohms.
Including vinyl-leather case 
with lead pouch, shoulder 
strap and insulated test 
leads.

460-ED 
MULTITESTER 
THE BEST BUY IN 
MULTIMETERS
100,000 ohms per volt 
with ± 2% accuracy for DC 
ranges with only 10 
microamperes loss at full 
scale. H.F. current blocking 
when making DC 
measurements.
• 10pA movement-

100ki2/V, varistor 
protected

• Polarity reversal 
switch-negative 
measurements

• Equalising transformer
common shunts ¿.jacks for 
1.2A& 12A DC/AC

BX-505 
MULTITESTER
• Fast-response, 24/xA 

movement-fuse & diode 
protected with high 
resolution factor 
(0.4/iA/scale division)

• Revised scale marking
intermediate readings 
readily determined

• Polarity reversal 
switching-negative 
measurements

• Series capacitor terminal 
(OUTPUT+I-AF output 
level check 

RANGES: AC & DCV to 
1.2kV(30kVDC with 
optional probe). AC & DCA 
to 12 amps

• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841
• MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711
• AUCKLAND N.Z. 77-0924 • WELLINGTON N.Z. 698-272
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COMPUTER CORNER
NEW!
DOT MATRIX 
PRINTER
Suberb lino printer features 125 
characters per second print speed 
end e one line buffer memory. The 
interface is 8 bit parellel-standord 
end peper feed is by pin feed method. 
Size 450w x 375d x 185h (mm).
Weight epprox. 10kg.
* Uses Inexpensive fan*

CLASS BREAKAGE 
DETECTOR

R^d^ncredible! Up-to-the- 
minute technology gives 

¡protection for shops, offices, 
¡homes, etc. Simply glues on 
¡window; if glass breaks, it 
|actuates alarm system. Is 
inot affected by tapping or

characters

STOPWATCH/ CLOCK/TORCH

$995.00
Cat X-3255

only to sound of glass actually 
breaking. Approx. 25mm cube. 

| $29.50 Cat L-5230

i^Now there's no excuse for 
anyone - even someone like 

Norm - to get involved in sport 
Highly eccurete electronic stop 
wotch/clock features split end 
lap timing, with LCD readout 
Normally a six digit clock with 
an in-built torch for map reading, 
etc. Incredible value!

“XM3 $39.50

:BACKT01977 PRICES!
• All of the products in this section are less than, or the 
• same, as our 1977 catalogue prices. This, despite two 
• years of inflation and worsening exchange rates! 

; DICK KEEPS PRICES DOWN - AND YOU SAVE MONEY

AM/FM PORTABLE RADIO
Listen in to broedeest bend or new FM 
stations. Cat A 4364 In 1977 $12.50
IN 1979 ONLY $9.93!

OWN A TRS-80?
READ THIS AND SAVE!
The Dick Smith Mini Disk Drive is 
40% cheaper then the Tandy Disk 
Drive, and has 14% torpor capacity 
See our advert on pogo 24 of 
September Electronics Australis 
for more exciting details!

$379.00. X-3230

k INSERTING
tool

Here's the perfect way to insert /
DIL IC's without damage Special i

plunger to protect MOS ICs. plunger has 
variable pitch for differing insertion depths. 
A must for the serviceman, hobbyist, 
production line, etc etc etc. ,

Cat T-4640

$4.95

CASE FOR 
PROJECTS

SAVE $20.00 ON 
READERS!
Be quick! Eosy-to- 
build paper tape Cat K 3466 
reader kit for

TAPE
f|ivo q;Â»ací

.•■»LX * r."'«

DDK! deluxe eluminium case for
meny types of projects Liquidated stock C1| H-2507 
of CB manufacturer; think of the uses!

Front & Rear panels
Mounting brocket ~
Speeker holes >^^"****^^_
Heavy sub-chassis sr
Cut-outs for display, zT
switches, meters, etc /
Limited quantity only! IT

$7.95

FLUSH MOUNT 
CAR SPEAKERS:
Great tone, eesy to 
mount. Cat A-6985 
STILL ONLY 
$18.00 pair.

WEDGE MOUNT CAR SPEAKERS. 
For rear shelf mounting, or where space is a 
problem. Thousends sold! Cat A-6980

■STILL ONLY $16.00 pr

an

AT 
LAST!

;HORN SPEAKER '■
Ideal for alarms, CB. i 
extension speekers. etc. \ 
Cet C-2705 \
1977 PRICE: $8.90 
NOW ONLY $6.90!

iasti. Hurry! 
NOW *75°°!

NEW!
Dick Smith cassettes have been up-graded. 
Brilliant new packaging tells you they're different 
- find out for yourself just how good they really 
are! Try a couple of these quality tapas: bettor 
still, try ten (types can be mixed) to obtain the 
bonus book below!

inside story on 
cassettes ...

C-60LN: «1.50 ... (Cat C-U501
C-90LNI «1.00 ... (Cat C13S1) 
C-.OUDi «1.75 ... (Cat C-5554) 
EVEN LOWER FOR TEN PLUS!

lA«T MONTH;

®aV/Nc

"Ago-anywhere TV antenna - 
for car, house, boat, etc etc.
You cen mount this in vertical or horizontal mode for either 
polarity trensmission - so it is ideal for use on a caravan. 
Double folded dipole with reflector for meximum gain end 
minimum ghosting on all channels.
Comes with mounting brocket.
c"

40 PIECE SOCKET SET
Includes ratchet driver, socketa. 
Ideal for the handymen. Cat T-4670
STILL ONLY $16.50

DC POWER TIMING LIGHT 
Keep your car's timing spot on. Saves 
money; stops westing petrol. Cat A-8508 
STILL ONLY $23.50 IN 1979!

BONUS:
Buy any ten Dick Smith* cassettes; or eny Dick 
Smith cassette deck or recorder end receiver INFRAREDFREE a copy of our new book: The inside story w _ — - _ -- 
on cessettes*. Tells you ell ebout this incredibly A | 2k »1 fb|R 
versatile recording medium, end how to get the Q*~***~*** *

—-------------- 1 Also available separately: Cat B-6O35 @ 5OC

BARGAIN PACKS: 
B«y your electronic components in bulk and save a 
fortune on one off prices. Dick Smith component 
packs are ideal lor the hobbyist, serviceman, etc, 
■ mH .Iva ■■■! — —  a 

RESISTOR PACK: 300 resistors, 
around 60 values. Great value: less

CREEHCAP CAPACITOR PACA 
Another velue-pecked essortment.
Not ■ lot of weird rubbish - 60 $6.50
CERAMIC CAPACITOR PACK: 
Over 60 of the moat commonly used 
types. Voltages no less than 50V, 
10pF to 0.1 uF values CetR-7050

TAG TANTALUM CAPACITOR PACK 
50 high grede TAG tantalums, high 
reliability capacitors. Limited quen- $4.75

BALUN:
Want to use co-ax? You'll 
need e belun. This one is 
weatherproof, strong.

Cat L-4452 $2.50

CAR RADIO ANTENNAS
LEFT: Combination AM/FM/CB 
antenna. Saves having to drill
another hole! Cat 0-4418.

LCD ja5O 
CLOCK

MODULE
Scoop purchase! Time 
& date modules, deal/ 
for phone timers /
Liquid xtal disp. I 1
buy direct horn the I 
importer and save \ 
Battery included! 
Incredible value.

INCREDIBLE 
ACCURACY!

Cat X-1039

WAS $33.00 NOW $29.23

RIGHT: Electric aerial. Why get ,<• 
out of the car on cold rainy J 
nights? Stops vandals, too! S
Cat A-7360. <
1977 PRICE:$23.00
NOW ONLY $19.00!!

VALUE! ’
For computer enthusiasts, experimenters. 
This calaculator keyboard kit with a 
host of uses: comes complete with 
screws. PC board, all keys and spring 
pad. Ideal for combination locks, alarm
systems, too. Cat K-2010

. SENSATIONAL NEW ALARM SYSTEM - Infrared photoelectric relay 
system with projector end receiver in one case. Easy to install - 
simply stick reflector penel opposite the infrared unit end eny person. 

| cutting the invisible beam will set the elerm off. The alarm can be e
I buzzer, siren or lemp connected to the 12V DC 1A (max) output of the
। infrared unit. Can also be used as a counter - to check number of 
|visitors or count items on e conveyor system. Includes sensitivity 
control, three position alerm setting and has an effective coverage of j 

lo 8 to 15 metres. Dimensions: 90(w)x145(h)x190(d)mm Weight
'1.55kg.__________________

INA 

WORD: 
'BRILLIANT! 
3-way light: fluoro, spot and 
flasher for campers, in the car. 
home; wherever you need a 
portable lemp. Hend held or use 
shoulder strop supplied.
Cat X-1084

FERRIC CHLORIDE IS 
NOW IN EASY-MIX 
PACK.. . .

Yea! No more mucking about with powdera. 
waiting for them to dissolve. Now Dick has 
hand packs of ferric chloride in concentreted 
liquid form: just pour into water end you have 
mstent solution. Mokes 600ml of etchent 
Cot H-5652

i10"* etchant for 
THE SAME PRICE!__________

ÏÇK SMITH

SPEAK EASY WITH DICK SMITH SPEAKER AND ACCESSORIES
A TOUCH OF 
CLASS!

BUDGET OVAL 
SPEAKERS

EXTENSION 
SPEAKERS

SCOOP 
EXTENSION HI-FI 
SPEAKERS

WE’RE MOVING!

transistor radios. CBs. 
stereos, etc With 2.6m 
cable end 3.5mm plug. 
Cat A-2461

$9.50

Incredible bulk buy bargains: 
femous brend Rend Arene hi-fi 
speekers, ideal for an extension 
to your hi-fi system. Were selling 
for $75.00 pair, our price only 
$49.50 paid Cat A 2465 

$24.75 each

MINI HI-FI 
SPEAKERS
Top performance from such a tiny 
speaker. If space is a problem, or 
if you don't went your speekers to 
look obtrusive, try these. 
They're only 120 x 120 x 190mm. 
end performance is equal to many 
speakers costing two end three 
times as much! Try them: you'll be 
pleasently surprised! CetA-2375 

$99.50 pair
c«
Boot
Coraven
Home Units & Flats

Our new address:
Dick Smith Electronics Pty Ltd 

Cnr Lane Cove Road & Waterloo Road, 
North Ryde. NSW. 2113. Tel. 8883200

There you will find:
• Dick Smith Distributors (our wholesale section) 
• Service Centre (including quality control section) 

warehouse and head office space. So in October we are ® Mail Order Centre (for any mail order enquiries) 
moving to a brand new, muiti-miinon dollar warehouse and • Purchasing and importing department 
head office complex at North Ryde —approximately 3km from • Administration (including management & accounts) 
our present head office in Artarmon. • Adverti^ina A Markefin« . , ,
" course-our reta" Wl" the,r locations. • Buik warehouse and distribution centre"96

Like Topsy, we’ve growed and growed . . .
For the third time in as many years, we've out-grown

NORTH 
RYDE



NEW BOOKS FOR YOUR LIBRARY
BOOK OF THE MONTH:

Cat B 2351

$6.2Cat B 2205

$5.00Cat B-2360

$2.9

$6.95

$2.95Cat B 2362 S9.95

Just a few of the many new books for technicel 
people you'll find at Dick Smith Electronics. 
Call in soon for a browse!

AUSTRALIAN AMATEUR CALLBOOK 
Yes. it's here: the all-new up-doted 
1979 edition of the WIA coIlbook 
It's time you updoted yours, isn't it 
- with the ver-growing number of

Et answer section, too! 
Col B-2314

Due in stock mid November
ZILOG S/FORM DATA BOOK 
Dato book of all Zilog products, 
including the famous Z-80 micro
processor Also includes data on 
memory products (6104. 6114. 6142 
RAMS), PIO etc and the range ol 
Zilog board subassemblies

COMPUTER BOOKS:
Basic Computer Games, by David H Ahl. 
190 pages of just about every game you 
could think of for your microcomputer. Yes. 
including Super Star Trek b Blackjack!

ARRL ANTENNA ANTHOLOGY 
The best of recent QST magazine 
HF antenna articles & theory 
presentations. 150 pages. Every 
ham should have a copy!

ZILOG Z-80 ASSEMBLY 
LANGUAGE PROGRAMMING 
MANUAL
In order to program the Z-80 at 
machine level, it is convenient to 
use an assembly language. This 
book gives the programmer all 
information to identify Z-80 
addresses & memory locations in 
simpler opcodes & operands

digital electronics. 
Cet H-8902

THE P C BOARD USED IN THIS BOOK 
Exclusive to Dick Smith, this boord end the procticol 
experiments in the book help exploin the workings of

$9 95

Cat B-2317

THE HAM EXAM CRAM BOOK
Another brilliant study aid from the 
Westlakes Radio Club Intended for those 
sitting for the AOCP exam essay or 
multiple choice type Has sample question

AMATEUR RADIO 
BOOKS:

ELECTRONICS: A practical introduction 
by B Brown & P Carr. 92 
pages. Intended as a school 
textbook (part of the 'fund
amentals of senior physics 
series for HSC students) 
but also a great start-up' 
book for the hobbyist, too. 
Gives a basic introduction, 
with practical experiments. 
Cat 8-3005 $5.95

COMING SOON: DICK SMITH'S 
‘FUN WAY INTO ELECTRONICS' 
The all-new introduction to electronics. 
At a Dick Smith store or bookseller SOON!

> _ __ WHO WANTS A WHISTLE?| CHRISTMAS IS ONLY 
TWO MONTHS AWAY!

* * . * . * . m * - * - u Ar uAr iiAr uArtiAr u u i^*

Certainly not you if you are trying to listen to a
tuner - and all you are getting is whistles from

The cure: build a Dick
Smith Whistle filter 
and Install It in your

VIDEO S17so 
BRAIN

MINI DIP SWITCH
rr rrz • tuner. Easy to build, OMRON DPDT • easy to install, and if

NEW KITS
(and new kit components)

Remember parts for most kits in most of the electronic megezines are normal stock lines 
So even if a kit isn't listed, we may be able to help you anyway Call in and ask us!

INFRA RED REMOTE CONTROLLER (See Oct. EA) 
CQY89A Infra-red diodes Cat Z-3235
BPW34 Photo transistors Cat Z-1954
Printed circuit boards (pair) Cat H-öJbö

DISCO STROBE (similar to ETI September)
Compì«, kit
Printed Circuit Board Ca H-8572
Flashtube............  Ja S-38S2
Trigger transformer ?! iSS
Discharge Capacitors (each) Cat
Reflector............................................................Cal K'60'6

$1.50
$3.50 
$5.95

$2950 
$1.95 
$2.95
90c
$3.75 
$4.50

WINDSCREEN WIPER DELAY (See September EA) 
Printed circuit board Cat H-8364 !
Other components for this project are normal stock Unes

AUTO CHIME (See September EA)
I,:. Cat K 3502 !Complete kit o-jr-s

Printed Circuit Board Cat H-83b3
TMS-1000 Integrated Circuit Cat Z-WUb

INDUCTION BALANCE METAL DETECTOR (See ETI) 
Short form kit (not including former or dowell for rod

Printed circuit board only .... Cat H-8578

$2 50

$29.75 
$3.70 
$16 50

$35.50 
$1.50

VIDEO BRAIN' COMPUTER KEYBOARD 
Full function computer style keyboerd with 37 keys, silver 
pleted double sided boord. double sided edge connector 
(0 1" spacing) and high quality computer-grade push 
buttons with intechengeable key tops.
The manufacturer ol this quality keyboard went broke and we

8 x SPST switches mounted m a 
single OIL package Ideal for circuits 
where parameters may need alter
ation Ideal for PCB mounting

Cat S-1608 $2.75

-^•effectively removes * 
^f a inter-station whistles.

--------- ,75 '
PCB • inter-static

RELAY ; $19
ONLY J^/|1T^
$3.50
Just look et this superb reley bergam • 
reted ot 12V OC with 290 ohm coil •

Cat K-3496

TWENTY TRANSISTORS: S2.S0
We still have a few of our budget transistor packs left: 
20 transistors, all brand new . prime spec devices, 
equivalent to BC107. 108, 157 b 158 - probably the 
most used transistors in Australia. But if you want a

resistance: massive 0 4Acontact rating £ piCk y0U-|f hiwe l0 hurry. (Yes, some packs have been 
Mounts direct on PCB, ideal for — reserved for our mail order customers'.)
modern circuits requiring a small relay 52.50!!

Versatile PC •
Breadboard

by cutting PCB tracks

ALSO AVAILABLE 
4 pm version of above 
But hurry stocks are 
limited' CatS-1604

bought the lot You reap the benefit! This keyboard must have 
cost twice as much to manufacture as the price we re asking 

All keys can be individually accessed

$22’°Cat P-5610

Cat Z 4040 Cat Z 4042
65C each 

(55C each lor 10 or more)!

POWER SUPPLY ELECTROS 
AT RIDICULOUS PRICES!

Grab a few of these before they disappear 
at these prices, you'd be made not to. 
2200 and 3300uF can-type electrolytics 
bought as manufacturer's excess stock so

EXTENSION CORD 1 
REELER
10 metres of extension cord m a handy 
reefer Don't be caught short unwind 
as much cord as you need Ideal for 
caravans, too! Cat P-5600

At $12.00
4-WAY power board
VIM > great dea' OoaMe •Uf»" “7“
S 4 w safeb « .«>«. « • 2

50

Rectangular
LEDS!

You can use this incredibly handy ” 
PCB for circuit mock-ups or 9 

» complete projects. It will take • 
* any of the commonly available a 
\ IC patterns (even 48 pm) with

-* room for plenty of other " 
* components Size 80 x •
- 127mm Cat H 5606 •

$1.90 ea

BUYING BY MAIL?
It's so easy1 Simply list the items you want 
with their catalogue number|s| and post it 
off with your cheque to our mail order 
centre (address below) Don't forget to include 
post and packing (charge is on total value of
your order as per the table )

ORDER VALUE: P&P
S5 (min) to S9 99 $1 OO
S1OOO to S24 99 $2 OO
S25 00 to S49 99 $3 00
S50 00 to S99 99 G4 OO

$100 or more $5 50

Peck 
of four 

momentory

Cat S-120C
$2.50

NEW!
D-TYPE

Connector
Use to connect

Building circuit»?
Here s the greatest aid around lor the 
hobbyist, experimenter ot designer It’s a 
Bimboard • rows ol connected holes 
(just poke the component leads in) with a 
front panel for pots, switches etc Once 
you ve finished, stnp it down for re-use'

Cat P-4812

Note these charges apply to goods sent by 
Post in Australia only Large and bulky items 
cannot be sent by post
If you prefer, we will despatch your order by 
Comet Road freight anywhere in Australia 
for only S6 OO that's below what it costs 
us' Large & bulky items are normally sent by 
Comet unless you specify differently (eg by 
rail or air - you pay freight on delivery)

MIC.
bracket

If you use mics. you'll know how easyV 
it is to lose the mounting brackets Or the nuis

ance in transfemng mics from stand to stand 
The solution: these spare brackets Fit most mics 
(spring lit) with standard thread Handy!

Cat C-1264 95
ONLY

PLAYMASTER STEREO EQUALIZER (See May EA) 
Complete kit including instructions Cat K-3500
UA4136 Quad Op Amps Cat Z-6105
PC Boards |set of 3 high quality boards)............. Cat H-8360
Slider pots Cat R-1980
Knobs to suit slider pots Cat H-3782

$99.50 
$1.95 
$12.95 
85C 
50C

9kHz WHISTLE FILTER FOR TUNERS (See Feb EA) 
Complete kit. including instructions Cat K-3496 $19.75

(SEE MORE DETAILS ON OPPOSITE SIDE OF THIS PAGE)

INTERSIL LCD EVALUATION KIT (Sea Feb EA)
(As used in EA digital voltmeter) Cat K-3450 $39.50
(See bottom of opposite page for more information on this product)

MICROWAVE OVEN LEAKAGE DETECTOR (See July ETI) 
Printed Circuit Board..............................................Cat H-8619 $1.95
5082-2800 Schottky Hot Carrier Diode Cat Z-3230 $2.90
All other components are normal stock lines.

BONZA 
BULK 
BUY
BARGAINS 
BEWDY!

They're great for power supplies (you /I 
always wanted to make a high current 
supply for the linear!) and a host of 
other projects. Even cheaper 10 up!

Normal pnce for theta is at least S3 00

50V 33OOhF ' 
NÊkATIVfg S

^pS^eS^witfC
12 VOLT COIL

Normal price for these 
handy relays would be 
over S3 00. We've made a

each: look at our prices: 
2200uF 50 volt Cat R-4575 
3300uF 50 volt: CatR-4577

40c ea (10 up 3Oc ea) 
60 c ea (10 up 50c ea)

Australian manufacturar 
of exeats their excess 
stock. Brand new. prime 
spec relays, alresdy with 
wiring loom ettsched (but 
never used) Be quick for 
this one! CatS-7005

OO

MAJOR DICK SMITH RESELLERS
Listed below are re-sellers who stock a large range of our 
products. However, we cannot guarantee that they will have 
all items in stock or at the prices we advertise.

A&M Electronics
78 High Street. Wodonga. Vic. Ph 244 588
Advanced Electronics
5a The Quadrant, Launceston Tas. Ph 317 075
Aero Electronics,
123a Bathurst Street, Hobart Tas Ph 348 232
Peter Brown Electronics
9 Doveton Street North, Ballarat Vic. Ph 323 035
Coastal Electronics
43 Vulcan Street. Moruya NSW Ph 742 545
Crystal TV Rentals Pty Ltd
66 Crystal Street. Broken Hill NSW . Ph 6897
Delta Electrix
67 Queen Street, Ayr, Nth Qld. Ph 831 357
Elektron 2000
44 Brown Road. Broadmeadow. Newcastle NSW Ph 691 222
Fred R Hayes Electrical
28 Station Street, Bowral NSW Ph 611 861
D & M Harrington,
6/1 Machinery Drive. Tweed Heads South, NSW. Ph 364 589
Hutchesson’s Communications
5 Elizabeth Street. Mt Gambier SA. Ph 256 404
Keller Electronics
218 Adelaide Street. Maryborough. Qld. Ph 214 559
Lismore Kitronics
Cnr Magellan St & Bruxner Hwy. Lismore NSW. Ph 214 137
M&W Electronics
48 McNamara Street. Orange NSW Ph 626 491
Power & Sound
147 Argyle Street, Traralgon. Vic. Ph 743 638
Stevens Electrical
135 Goldsmith Street. Mackay. Qld. Ph 511 723
Sumner Electronics
95 Mitchell Street. Bendigo. Vic. Ph 431 977
Sound Components
78 Brisbane Street. Tamworth NSW. Ph 661 363
Tomorrow’s Electronics and Hi Fi
68 William Street. Gosford NSW. Ph 247 246
Trilogy Wholesale Electronics
40 Princes Hwy. Fairy Meadow. Wollongong. NSW. Ph 831 219
Tropical TV Services
249 Fulham Rd. Vincent. Townsville Qld. Ph 791 421
Variety Discounts
113 Horton Street. Port Macquarie NSW. Ph 835 486
Wellington Electrical Services
110 Lee Street. Wellington NSW. Ph 325

DICK SMITH ELECTRONICS
NSW 125 York Street.

147 Hume Highway.
162 Pacific Highway.
30 Grose Street,

SYDNEY. 
CHULLORA 
GORE HILL.

Phone 290 3377
Phone 642 8922
Phone 439 5311

ACT 
VIC

96 98 Glidstone Street. FYSHWICK Phone 80 4944

263 Keira Street.

PARRAMATTA. Phono 683 1133

WOLLONGONG Opening soon

QLD 
SA

399
656
166
203

Lonsdale Street. 
Bridge Roed, 
Logen Road, 
Wright Street,

WA 414 William Street,

MELBOURNE. Phone 67 9834
RICHMOND. 
BURANDA. 
ADELAIDE. 
PERTH

K AT PRICES GIVEN AT TIME OF GOING

Phone 428 1614
Phone 391 6233
Phone 212 1962
Phone 328 6944

TO PRESS

bankcard

SHOPS OPEN 9AM to 5 30PM 
(Saturday: Sam till 12 noon) 
BRISBANE: Half hour earlier 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY
RE SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIAMAIL ORDER CENTRE: PO Bo» 7*1 CROWS NEST NSW 2065 Ph 439 5311. PACK & POST EXTRA

!



Conducted by Neville Williams

I CHALLENGE YOU TO MAKE THAT POINT!
In the July issue, we questioned some of the circumstances and at
titudes surrounding the use of computers. Our remarks evoked a 
few giggles, some sympathetic nods of agreement — and one 
angry letter that challenged us to put the blame where it really 
belonged! Hence the above heading.

In fact, the letter started off in the 
most disarming fashion, calculated to 
put any author at his ease, and perhaps 
even to preen a little:

Dear Mr Williams,
As a long-time reader of your 

magazine, I always peruse "Forum". I 
find it a rare island of common sense in 
a sea of emotive journalism, where the 
views are biased by the connections 
that each magazine has.

Now there's a perceptive reader 
for you. A man of sound, common 
sense, who can recognise quality when 
he sees it! I must hurry on ...

"I don't always agree with you, but 
grant you the right to your own opi
nion. You obviously do your 
homework on facts. I have always ap
preciated your manner of expression, 
being logical and sensible — until 
now!"

What's this? What's he mean by "un
til now"? I'm always logical and sensi
ble. It's part of my act! But I am begin
ning to wonder about this man's judg
ment . ..

"Your July 'Forum' did you no credit. 
You wrote of the consumer interface 
with the computer as if the computer 
itself were the villian. If I saw that article 
in a sporting magazine or a womens' 
journal, I would shrug my shoulders. 
But you, Mr Williams, know better.

It's not the computer at fault but the 
designer of the programs or the people 
running an inefficient system. In almost 
all cases they are people employed by 
the company concerned, in your case 
an insurance company.

I challenge you to make that point 
next month!”

Say, this correspondent is starting to 
get hot under the collar; he really
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means what he says:
"I am a computer professional, 

employed by one of the large main
frame manufacturers and one of my 
duties is to advise our customers on the 
design of computer systems.

"Against this background, I must 
support your stand that the kind of 
situation you describe is neither 
necessary nor excuseable. Thus far we 
are in agreement.

"However, I take exception to your 
manner of ending the discussion. You 
seem to be demanding the elimination 
of the computer as the impersonal 
villain in all these matters.

"We don't need more of that sort of 
rubbish being printed. The public is 
confused enough by sensationalist 
statements by people who don't know 
what they are talking about and the 
computer manufacturer (who cannot 
tell his customer how he must run his 
business) gets it in the neck!

"I am fed up with our industry being 
made the scapegoat for all the stupidity 
committed by system designers. I com-

AND I CHALLENGE 
YOU TO PAY UP!

A big (Melbourne) city store sent a 
customer a bill for $00.00. He made the 
mistake of ignoring it.

There came a first warning, polite but 
cool. Then a second, cool but polite. 
Then a third, turning nasty and 
threatening prosecution — all for a 
measly $00.00.

So the customer despatched a che
que for $00.00, telling his bank 
manager to let it through. Back came a 
cordial reply from the store (friends 
again) thanking him for his payment of

mend to you the more rational ap
proach that the public thump the 
counter and demand that the company 
design a more workable computer 
system."

The writer of the letter gives his full 
name and address but requests that we 
publish no clue in the magazine. As he 
says ''The computer business can 
sometimes prove to be a small world!"

We respect that stipulation but we 
could not meet his request to put his 
point of view in the next issue. What 
with printing schedules and postal 
strikes, this happens to be the next 
issue available.

The motivation behind his letter is 
revealed in the sentence "I am fed up 
with our industry being made the 
scapegoat .. He sounds fed up. He 
reacts fed up!

I must admit that it's not pleasant to 
be laughed at, either individually or as 
part of a group. And I must admit, too, 
that the computer industry has been 
the butt of innumerable cracks in 
newspaper columns. We've all seen 
them; we've all laughed at them. 
Maybe we've added a few of our own!

But it's unrealistic to expect not to be 
ridiculed when the aberrations are so 
apparent. And it's likewise unrealistic 
for our correspondent to expect the 
public to distinguish between the 
weaknesses of hardware, software and 
company egg-heads. If someone says 
"we'can't do it because we're on com
puter", the computer gets the blame,



« Rockwell Internationalwhether it be as a machine or as the 
emblem of a total system.

But our correspondent's phrase 
"elimination of the computer" makes 
me wonder whether he is also sensitive 
to the massive present-day criticism of 
the computer as the "villian" which 
puts people out of work. It's criticism 
that would be all the more cutting to 
someone in the industry because it is 
very difficult to dismiss.

I hadn't thought of it before but I can 
well imagine that, when someone in 
our correspondent's position arrives to 
discuss a new computer installation, he 
is not likely to be met by a welcoming 
committee. In many situations, the 
computer man and his gadgetry would 
represent a direct threat to current 
methods, current skills — and current 
jobs.

But, whatever the reason, our cor
respondent is very defensive, as 
evidenced by his complete over
reaction to what I said in tne July issue. 
Let's just look again at the theme in that 
article:

I mentioned the ludicrous situations 
which can arise with computer orien
tated systems and detailed one in par
ticular which involved a member of our 
own technical staff. I went on to 

suggest reasons why problems may oc
cur at the public interface.

I quote from page 25, column 1: "It 
would seem that one major source of 
hassle lies in the fact that many com
puter systems have not been set up to 
cope with an adequate range of real- 
life situations. They work fine as long as 
the anticipated routines are followed; 
what they frequently can't handle are 
the unexpected 'human' exceptions to 
the rule."

Everyday exceptions were suggested 
in the following pars, leading to the 
observation: "Clearly, in such 
situations, there is an access barrier 
between the staff and the system".

Possible reasons for all this were 
suggested and, summarised, they in
cluded:
• A lack on the part of the 
programmer.
• A lack on the part of the person 
spelling out the operational re
quirements.
• Insistence by management that the 
system be commissioned too rapidly.
• A deliberate decision by manage
ment to reduce traditional (and mildly 
troublesome) services coincident with 
introduction of a computer system.
• A diffidence on the part of office

"Helping to perpetuate the myth ..

Dear Sir, „ ,
I take exception to your Forum "Being bossed around by a computer . / 

am aghast at a learned journal helping to perpetuate the myth of the com
puter "taking over the world”.

One of the more difficult tasks of — dare I suggest ■— those taking a more 
professional approach in the computer industry, is to kill the myth that the 
people buying a computer put themselves in a position of relative subser
vience to that machine. If "we are compelled to fit in with them”, it is our 
fault, not theirs. A computer is only a machine; it takes a series of commands 
from a human and obeys them.

If a computer will not handle a correction to details in an insurance policy, 
it is because a human overlooked that capability when giving instructions to 
the computer. If a computer demands payment of $0.00 under threat of legal 
action, it is because a human has overlooked the condition of no outstan
ding debt. If a computer produces a bill for $1000 instead of $10, it is 
probably due to a human having erroneously constructed a calculation for 
that figure.

To be fair, you did suggest that a human was ultimately responsible, and 
that a computer can even be used as a scapegoat. But this vital point was 
buried well into the article.

A computer is only another tool in our technological arsenal. If a com
puter appears to dominate our existence, then it is obviously poorly 
programmed. Consider, for example, two public utilities in Melbourne, and 
the matter of changing one's address. At the customer desk of one, it is 
necessary only to nominate the old and new addresses, confirm the name, 
and everything happens automatically in seconds. At the other, the com
puter has first to retrieve the original information, after which various pieces 
of paper are then generated manually. The job takes minutes, not seconds.

For those who insist on suggesting a computer fault, it should be pointed 
out that, with the current generation of "self-checking” hardware, the 
chances of a fault going unnoticed and causing the kind of problems 
suggested above must be diminishly small.

I implore you to be more critical of the analysts, &c, responsible for 
systems design and implementation and to cut tne finger pointing at tne 
poor, defenceless, "robot dictators". They exist only in the minds of the 
public and, the sooner the public is appropriately educated (conditioned),

The fastest selling microprocessor is now a 
one-chip microcomputer — Rockwell 
R6500/1.
The low-cost solution for high speed con
trollers. instrumentation and much more, the 
R6500/1 has 6502 CPU, 2K-byte ROM. 64- 
byte RAM. 16-bit programmable. 4-mode 
counter/timer, and 32 bidirectional ports. It 
operates on single 5V power.
Proof is its performance. 6500 instruction 
power — 13 addressing modes, 1us minimum 
instruction execution at 2MHz. Benchmark it 
against any available one-chipper at any clock 
rate R65OO/1 is totally upward/ downward 
compatible with the entire 6500 family. It s ful
ly supported with disc based SYSTEM 65 and 
high level PL/65 language. And Rockwell 
provides Emulator device for PROM prototyp
ing. R65OO on one chip — that's Rockwell 
Micropower!

For more 
Information, 
contact:

General 
Electronic 

Services
Pty Ltd

99 Alexander Street, Crows Nest.
N.S.W.. 2065 Phone: 439-2488. 
439-2399. Telex: 25486 A/B Servo

the better.
B. J. Glen Iris, Vic.

ADELAIDE: 42-6655
BRISBANE: 277-4311
CANBERRA: 80-4654. 82-3581
NEWCASTLE: 69-1625
PERTH 325-5722
MELBOURNE: 598-9207. 598-5622
DWELL PTY LTD 487-3111
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FORUM: “I CHALLENGE YOU” — continued

staff to question or interfere with the 
automatic responses of a computer. By 
default "the inscrutable grey box is 
king".

Frankly, having summarised what 
appears in the July issue (page 25, 
column 2) it seems to say exactly what 
our correspondent insists that I should 
now admit to — plus a good many 
other things as well. Nowhere did I 
blame the computer as a machine, and 
nowhere did I even vaguely suggest 
that computers should be 
"eliminated".

The closing paragraph read: "Com
puters are fine as repositories of infor
mation and for jobs like sorting and 
number crunching. As robot dictators 
... yuck!"

In my book, that doesn't mean that 
computers should be eliminated; simp
ly that they should be seen as electronic 
servants, not electronic masters!

So I have the frustrating situation of 
being accused of writing "rubbish" by 
someone who overlooks what I actually 
said and attacks me for something that I 
didn't say!

Maybe "Forum" for July was poorly 
written, so that it failed to com
municate.

Or maybe our correspondent fell 
into the trap that ensnares us all at 
times: we become so touchy about a 
pet subject that we react without really 
stopping to hear — or read — what the 
other fellow says.

In so doing, we are the poorer, 
because there is likely to be some truth, 
even in those arguments that we tend 
to reject outright. Maybe I should take 
my own advice, maybe the theme in 
the July "Forum" wasn't as lucid as I 
thought it was!

It was after writing the foregoing 
material that I received two more 
letters on the subject, both from Vic
toria. The first contained a clipping 
from the Perth "Daily News", which 
appeared more or less coincident with 
publication of our July issue. Slightly 
abbreviated, it is reproduced in a panel 
headed, "And I challenge you to pay 
up!"

On reading the item, forwarded by 
R.C. of Keilor East, we wondered what 
the next step would be if the customer 
involved had continued to ignore the 
stupid correspondence. Where, along 
the line, would commonsense have in
tervened?

We must also confess to some 
speculation as to what the next step 
would be in a fully computerised debt 
collecting procedure. Maybe the 
defaulting party might be summoned 
by the computer, for a certain time and 
place, to appear before the "beak".

I am not referring to a human 
magistrate, often referred to by that 
term.

I have in mind an officially endorsed 
grey box, full of bits and chips: the 
Brainless Electronic Asessor of Klaims!

But, seriously, one can hardly blame 
the public for taking a dubious and dis
respectful view of a system that can 
produce such a ridiculous result, even 
occasionally. Nor can we expect the 
public to be selective in blaming a par
ticular part of the system. We stand by 
the remark in the July issue: "Com
puters have become, at the one time, a 
symbol of progress and an excuse for 
just the reverse."

The other letter mirrors very closely 
the correspondence referred to at the 
very beginning of the article, and 
qualifies for much the same kind of 
comment. It is reproduced in a separate 
panel, in a slightly abbreviated form.

Again, the writer reveals an over
defensive, over-sensitive attitude to 
criticism, allegedly of a mere machine. I 
never mentioned or even hinted at the 
"computer taking over the world", yet I 
and "Electronics Australia" stand con
demned for helping to perpetuate such 
a "myth".

The writer sees, as a further "myth", 
the idea that "people buying a com
puter put themselves in a position of 
relative subservience to that machine."

It may indeed be a myth that people 
need to be subservient to a computer.

The video cassette you buy today... can only be as goodas the service you get tomorrow.
It's not like purchasing a simple 
television set, which requires 
little or no intricate adjustments 
on installation. When you buy a 
video cassette recorder, the 
expert service that comes 
immediately with it is absolutely 
essential for good performance. 
And it is equally self-assuring to 
know the service will always be 
there when you need it. That's 
why people come to VIDEO 
TECHNICS. Because we re more 
than just a store for video cassette 
recorders and a range of 
electronic equipment. Were 
service experts, too.

SPECIAL k
Universal TV Video Monitor. Ideal asdisplay unit 
for dream 6800, Sorcerer. TRS-80, Apple, CCTV, 
or any composite video signal Features 240v AC 
or 1 2v DC. Video input via quality BNC socket 
Can be switched over as TV receiver Priced at 
$149 See our complete range of video 
equipment and other special items such as clock 
timers, full length features and many more.

VIDEO TECHNICS
The Carousel Centre, Shop 17 18, 530 Oxford Street. Bondi Junction. 
P.O Box 50. Bondi Road, Bondi 2026 NSW 2022 Telephone 3872555 
Third floor. Equitable Life Building, 301 Coronation Drive, Brisbane 
4064 Telephone 36-1257.

The theme of our July article was that, 
unfortunately — and too frequently — 
they are subservient. By inference, it is 
so whenever the staff or the public 
forfeit human, commonsense interac
tion because of a computer system.

Don't blame the machine, pleads 
R.C. Blame the analysts and others who 
fail to instruct it properly.

I did, of course, virtually exclusively.
And I didn't "bury" the statement 

in the middle of the article — a term 
that implies grudging acknowledgment 
of something that I would have 
preferred not to admit. The possible ex
planations flowed naturally from the in
itial statement of a problem, as seen by 
the public. I might have reversed the 
order had I been writing a public 
relations release for a mainframe 
manufacturer — but I wasn't.

As seen by the public, the computer 
industry does have an image problem, 
which won't be solved by ignoring it or 
by quibbling over "man or machine?"
It will only be solved by everyone in the 
industry co-operating to tne deg:_  
that is necessary to ensure that the 
public is not faced with stupid and 
frustrating situations.

ree

It is precisely because these situations 
have continued that we proceeded to 
the conclusion in July, which still 
stands:

"Maybe it's time we started thum- 
Ping_ le counter and demanding a 
more human response to our human 
problems." n

BUY FROM THE 
SERVICE EXPERT
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Keep the rumpus in one room

ZINC

Lead insulation. The solution is that simple. 
Because lead sheeting is the most effective noise 
breaker. Insulate the kids’ play area. Or your 
study. Easily. Economically.
And when the kids are enjoying themselves, 
so are you.
For free booklet on installation techniques for 
lead noise barriers, mail coupon or contact 
Mr LI Goff 63 0491.

Mailing address and head office
The Broken Hill Associated Smelters Pty Ltd 
95 Collins Street, Melbourne 3000

LEAD^—\

suns lend insuumon
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R-1000 RECEIVER*
DELIVERS THE SOUNDS OF THE

WORLD TO YOU —

^KENWOOD

‘MAGNIFICENTLY’

*Large stocks arriving in Australia shortly.

FEATURES
1 HF general coverage: 200 Khz-30 Mhz SSB/C W, AM.
2. Easy operation for tuning by 1 Mhz step band selector 

switch and 1 Mhz coverage VFO. A preselector is not 
equipped.

3. The digital frequency display indicates to 1 Khz and the 
analogue display indicates to 10 Khz.

4. Built in ceramic filters. AM-wide — 9 Khz (—6db). 
AM-narrow — 5 Khz (—6db). SSB/CW — 2.7 Khz 
(—6db).

5. Built in Noise Blanker.
6. RF-ATT: Switchable for 0,20, 40 and 60 db.
7. Tone control.

TRIO-KENWOOD (AUSTRALIA) PTY. LTD.
31 Whiting Street, Artarmon, Sydney, N.S.W. 2064. Telephone (02) 438-1277

Authorised Distributors:
amR ELECTR0NICS SALES (02) 438-4191 CUSTOM COMMUNICATIONS (02) 635-6399 

S DE BAND ELECTRONICS IMPORTS (047) 51-1394 EMTRONICS (02) 398-6378 • 
" VICOM IMPORTS PTY LTD (03) 699-6700 • QLD.: MITCHELL RADIO CO (07) 57-6830 • 
S.A. & N.T.: INTERNATIONAL COMMUNICATIONS SYSTEMS PTY LTD (08) 47-3688 • 
W.A.: WILLIS TRADING CO (09) 321 -7600 • TAS.: ADVANCE ELECTRONICS (003) 31 -5688 •
PLUS MANY OTHER REGIONAL OUTLETS THROUGHOUT AUSTRALIA
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8. Switchable antenna terminal: Below 2 Mhz — 1 
Kohm. Over 3 Mhz — 50 ohm/1 Kohm switchable.

9. Built in digital x'tal clock. 12 hour indication with
AM/PM display by LED. Timer facility for power on 
and off-will not indicate time while the power is off.

10. Recording terminal with a recorder control terminal 
which enables the automatic recording with the timer.

11. Mute terminal.
12. Dimmer for LED and lamps.
13. Built in 10 cm speaker. Optional external speaker 

available.
14. Designed to operate on 100/120/220/240 volt AC 

power 40/60 hz and 13.8 volt DC (external) power.

Call into 
your nearest 

authorised 
distributor 

and ask to see 
this and other 

high performance 
Kenwood units
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HIFI TECHNOLOGY IS STILL RACING AHEAD

The range of space-age technology which is being incorporated 
into new hifi modules is not only amazing in itself, but in the alacrity 
with which it is being taken up by manufacturers from around the 
world. This came through loud and clear at the recent Chicago 
Consumer Electronics Show.

by GEORGE TILLETT
(“Electronics Australia” correspondent in the United States)

This year's Summer Consumer Elec
tronics Show (SCES) set a new record, 
with well over 60,000 trade visitors 
tramping up and down the crowded 
aisles of Chicago's huge exhibition cen
tre at McCormick Place. Unlike the 
previous two Shows, there was no 
segregated "esoterics group", as it 
seems that several exhibitors objected 
to the name — probably because it 
suggested something "way out" and 
bizarre (hence — unsaleable); or 
maybe they realised that today's es
oterica will be tomorrow's run-of-the- 
mill products!

Be that as it may, most of the high 
end manufacturers were congregated 
at the venerable Pick Congress hotel 
while the more affluent had 
demonstration rooms at the McCor
mick Inn.

control and the third for transport 
functions. It has a built-in calibration 
generator, azimuth head adjustment, 
monitoring capability, dual function 
(peak-average) fluorescent level in
dicators and provision for cable or 
wireless remote control.

Many of the new decks are using bar
graph indicators instead of VU meters. 
Some are LCD, others consist of a row 
of LED's.

Microprocessors are also being used 
extensively. For example, one of the 
new BIC two-speed (4.8 and 9.5cm/sec) 
decks use one for program control and 
digital display, while Phase-Linear's 
Model 7000 employs a microprocessor 
for automatically setting the bias, 
equalisation and levels for nine 
operating parameters — including

With noise reduction systems popping 
up all around, Dolby interests are not 
resting on their laurels. Alongside the 
normal Dolby NR (Noise Reduction) 
switch, the "HX" facility here extends 
the high frequency ''headroom'', 
thereby lowering distortion.

different kinds of tape.
Eumig are known in Europe for their 

photographic equipment but they 
recently entered tne audio market with 
a line of sophisticated cassette decks. 
Their new model, the FL-1000, has some 
unusual features. For instance, the tape 
transport mechanism doesn't have a 
flywheel and an optical servo system is 
employed to ensure constant speed.

TAPES AND DECKS
Big news at the January Show in Las 

Vegas was the introduction of metal 
tapes and now, less than six months 
later, almost every tape recorder com
pany had at least one cassette deck 
suitable for these wonder tapes; some 
like Akai and Pioneer had four or five 
models.

One of the most interesting of these 
"metal tape compatible" decks was the 
Nakamichi 680 which can play at half 
speed (2.38cm/sec) in addition to 
4.8cm/sec. The upper -3dB point at the 
slow speed was at 15kHz, while the 
response at V/sips is extended beyond 
20kHz. The metal tape used at the 
demonstration was made by TDK but 
Nakamichi propose to market their 
own brand soon.

The 680 is a luxury deck with three 
motors: one for tape drive, one for hub

Announced by Eumig (USA) Inc, this new and sophisticated cassette deck is iden
tified as type FL-1000uP, the "uP” indicating the use of an inbuilt microprocessor 
to effect various control functions. The tape transport system eliminates the usual 
flywheel and employs an optical sensor to control tape travel, yielding a wow and 
flutter figure of 0.035% RMS. (See text).
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Hfact:
calling this a “brush”

is like calling this a “radio”

we call it a Dynamic Stabilizer
...critics call it a major innovation

True, the device on the front of a V15 Type IV cartridge 
bears a superficial resemblance to a cleaning brush. 

In reality, it is a complex, exquisitely engineered 
subassembly which performs several complex functions 

that measurably enhance the quality of 
record reproduction!

Each one of its 10,000 conductive carbon fibers is 
positively grounded to discharge ever-present static 

electricity from the surface of your records. This eliminates 
static clicks and pops, as well as the tracking distortion 

produced by the varying electrostatic attraction between 
the record surface and the tone arm.

What’s more, the Dynamic Stabilizer incorporates 
Shure-developed viscous damping that results in a 

uniquely efficient suspension system which maintains 
precise cartridge-to-record distance and uniform tracking 

force—even on severely warped records. The stabilizer 
also acts as a shock absorber to cushion the stylus in case 
you accidentally drop the tone arm onto the record.

Finally, the tiny carbon fibers are so fine that 10 of them 
can fit inside a single groove to sweep free minute 
dust particles.

This integrated approach to pure sound reproduction 
extends throughout the design of the V15 Type IV. 
It sets a new standard of high trackability at ultra-low 
tracking forces—even on records that are warped, dusty, 
and charged with static.
If faithful reproduction of all your recordings is of 
paramount importance to you, we invite you to audition 
the V15 Type IV with the Dynamic Stabilizer. Or, write for 
the complete story (ask for AL569).

V15 Type IV..the stabilized cartridge

AUDIO ENGINEERS P/L
342 Kent Street.

SYDNEY 2000 N.S.W.

AUDIO ENGINEERS (Vic.)
2A Hill Street.

THORNBURY 3071 Vic

AUDIO ENGINEERS (Old.)
5IACastlemaine Street.

MILTON 4064 Qld.
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ATHOL M. HILL P/L
33 Wittenoom Street.

EAST PERTH 6000 W.A

AE133/FP



Wow and flutter is quoted at 0.035% 
RMS. Many control functions are 
achieved by a microprocessor and, 
among other features, is a 14-segment 
fluorescent level display, two mixable 
inputs with master fader and reverb. A 
built-in test generator provides two 
frequencies: 400Hz and 16kHz (that 
certainly shows how cassette decks 
have progressed!).

IMPROVED DYNAMICS
Dolby were showing off their HX 

"Headroom Extension" which 
automatically varies a recorder's bias 
level and equalisation to optimise the 
response at the high frequency end. 
The effects of tape saturation are con
siderably reduced and the net result is a 
lower distortion. The HX technology is 
intended for use with Dolby B systems 
and will be available to all Dolby 
licensees.

Tandberg's "Dyneq" system was also 
attracting a lot of attention and, as used 
in the Model TCD 440A, it also reduces 
saturation effects and improves signal- 
to-noise. It works by automatically ad
justing the record pre-emphasis to ob
tain the maximum high frequency 
response without distortion. The 
system is patented but the company is 
said to be willing to consider licensing 
agreements.

NEW AMPLIFIERS
DBX (who prefer to be known as dbx) 

now have an ambitious encoded disc 
program with the co-operation of many 
well known recording companies. 
Recordings that meet stringent 
technical and/or musical standards are 
re-mastered to produce dbx encoded 
discs. A simple playback decoder is re
quired for playback but this is relatively 
inexpensive. So far, 25 records have 
been issued (re-issued?) and I for one 
was most impressed with the increased 
dynamic range and silent background.

One of the sensations at the January 
Show in Las Vegas was the Carver 
"magnetic field" amplifier which is 
claimed to be 94% efficient. Precise 
details are not available but the circuit 
involves a voltage, or rather energy 
storage "in a relatively small 
lightweight and low cost magnetic field 
coil, thereby eliminating the need for a 
power transformer and electrolytic 
capacitors". The unit represents less 
than an 18cm cube and weighs only 
4kg. Rated power output is 200 watts 
per channel and I can confirm that heat 
dissipation is insignificant.

One of the most interesting features 
of the design is the constant impedance 
output, so parallel loudspeaker con
nections cause no problems. Since the 
Las Vegas Show, minor circuit changes 
have been made and the amplifier will 
be available lat^r this year.

Amplifiers with "Class A" output
stages are still popular with some audio
enthusiasts, although most of them are
low powered models. An exception is

For a mere $3600, an American 
audiophile can buy a pair of these 
METRON SUFT-FET-2 systems by 
Cerwin-Vega. The 72 transducers in the 
tower cover the range 200-30,000Hz, 
while the sub-woofer gets down to 
20Hz. (See text).

400 WATTS IN ONE SMALL BOX

For a 200 plus 200 watt unit, Carver's new Magnetic Field power amplifier looks im
pressively small — unless, of course, they have managed to locate a domestic cat 
two or three times normal size! Efficiency is said to be 94% — a startling figure.

the Threshold Model 4000 which has a 
rated output of 200 watts per channel. 
The power supply uses a 1 kilowatt 
transformer and the 48 output tran
sistors have a dissipation reserve of six 
kilowatts! A Class A cascode circuit is 
used throughout and a matching 
cascode preamplifier is now available. 
The input stage is a little unusual, as the 
open loop curve is shaped to comple
ment the RIAA characteristic, resulting 
in a constant amount of feedback over 
the audio range.

SPEAKER SYSTEMS
How to get bass from a small box is a 

problem that has long plagued 
loudspeaker designers and one method 
that has had a certain amount of 
success is the use of servo-feedback- 
which involves a built-in amplifier.

Now, KLH have come up with 
another variation — the use of a "bass 
computer-equaliser" which is con
trolled by the signals present at the 
loudspeaker terminals. The unit is con
nected in the tape-in, tape-out circuit 
or between the preamp and power 
amplifier and low frequency lift is 
dynamically controlled so that max
imum displacement of the speaker 
cone is not exceeded. The attack time 
of the processor is so fast, say KLH, that 
mechanical overload is most unlikely. 
There are three systems in the 
associated range of loudspeakers, the 
smallest measuring 32cm by 22cm by 
15cm and the -3dB point is at 40Hz.

The Canadian Jumetite corner horn 
which made its appearance in January is 
now in production. Mid and high fre
quencies are handled by a ribbon unit 
which is loaded by a 122cm curved 
horn. Crossover point is unusually low 
at 600Hz but the ribbon is exceptionally 
robust. It measures 7.6cm long, by 
1.9cm wide and is .007mm thick. Horn 
and reflector are made of cast gypsum
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^David Haflerproves, once again, that 'world'class doesn't have 
to cost the 'earth'. Introducing P THE
Audio pioneer David Hafler, is back on the scene. After 
his great success with the now — famous Dynaco Kit 
preamplifiers and power amplifiers he now follows up 
with a product bearing his own name — the DH — 101 
preamplifier. David Hafler has one overriding 
philosophy ... the best at a reasonable price. The DH 
—101 is acknowledged as one of the best preamplifiers 
in the sound world. It is now available in Australia. 
The easy to assemble kit is priced at a remarkable low 
$375. The assembly procedure requires no great 
technical skill and the whole job takes just a few hours.

MODEL DH - 101 IN KIT FORM, ONLY

PREAMPLIFIER

375
Read what the leading International Hi-Fi press 

have to say about the David Hafler DH — 101 then if you 
are convinced, fill in the coupon below to ensure delivery.

éÍThe specifications of the DH — 101 are extensive. They 
can best be described as ‘state of the art’ — and then some!’ 
‘Our conclusion is that if one is looking for a preamplifier 
with perfect electrical performance, enough input and control 
flexibility for almost anyone, and a minimum of gimmickry — 
and selling, at least in kit form, for a truly ‘bargain basement’ 
price - the Hafler DH - 101 fills the bill admirably. It looks 
to us as though the Hafler touch has, if anything, become 
even more refined with the passage of time.
STEREO REVIEW

¿¿but its performance is literally ‘state of the art’. Its 
distortion is virtually unmeasurable . . .’ ‘All noise levels are 
inaudible and, with ‘A’ weighting, are very difficult to meas
ure’. ‘. . . quite possibly the most highly refined preamplifier

one can buy (in terms of sheer performance)’. ‘. . . we have 
been informed by those who have built the kit that it is very 
simple, and that even a neophyte should be capable of assem
bling a properly performing preamplifier in a few hours 
or so.
POPULAR ELECTRONICS

¿{This unit has much of the punch and definition of the 
finest solid state preamplifiers that I have listened to. But the 
most amazing thing about the Model DH - 101 is not the 
bottom end, but what the unit does in the midrange and top. 
This is the first preamplifier I have heard that not only spreads 
an orchestral stage to an extreme left and extreme right, 
but also spreads this stage in a near perfect rectangle to the 
rear’. ‘Like the very finest preamps that I have listened to,

the Hafler has phenomenally good definition and inner detail. 
ABSOLUTE SOUND

i<The overall sound quality of the Hafler preamp is 
first rate. It has absolutely no irritating qualities, is very clean, 
very quiet, very neutral’. ‘The audiophile who either can’t 
or won’t spend several weeks pay for a preamp no longer has 
to settle for something less than the preamp of his dreams 
AUDIO CRITIC

iiln sum, we were surprised that this preamplifier is not 
being offered to the audiophile at twice its recommended 
retail price, because even at that level it would be worth 
every cent.
STEREO BUYERS’ GUIDE - AMPLIFIERS

the DavidHaflerDH-101preamplifier: Specifications
PHONO PREAMP SECTION
Type: Discrete transistor (no integrated circuits) Rated output: 3 volts 
10 Hz to 100 kHz Maximum output: 7 volts 20 Hz to 20 kHz Distortion: 
Less than ,0006% @ ] kHz and 3 volts out Slew rate: 12 volts per micro
second Phono overload: 180 mV @ 1 kHz, 1.8 volts @ 20 kHz Phono 
cartridge interaction: @ 20 kHz none Hum and noise: "A" weighted 86 
dB below 10 mV 1 kHz input Frequency response: Complies with RIAA 
specification 40 Hz to 15 kHz t. 0.5 dB Hi-pass filter: In accordance 
with proposed RIAA revision (IEC publication 98, Amendment No.4, 
Sept 1976) Gain: 34 dB @ 1kHz Input impedance: 47 kQ in parallel with 
270 pf
"Input capacity can be modified to conform with cartridge requirements. Above value 
must be added to capacity of connecting cables to get total cartridge load.

TONE CONTROL SECTION AND HIGH LEVEL AMPLIFIER 
Type: Discrete transistor (no integrated circuits) Rated output: 3 volts 
10 Hz to 100 kHz Maximum output: 7 volts 10 Hz to 100 kHz Distortion: 
Less than .001% 20 Hz to 20 kHz Slew rate: 12 volts per microsecond 
Rise time: 2 microseconds Hum and noise: "A" weighted 90 dB below 
1 volt Frequency response: +0.0, -0.25 dB 20 Hz to 20 kHZ Gain: 20 dB

— 1 dB Input impedance: Greater than 25 kQ Square wave and pulse 
response: Excellent! Bass control: Type: Moving inflection
with variable turnover Amount: t 12 dB @ 50 Hz Treble control: Type: 
Shelving with fixed turnover frequency Amount: + 10 dB @ 20 kHz 
GENERAL SPECIFICATIONS
Number of semi-conductors: 28 transistors, 2 integrated circuit power supply 
regulators, 4 diodes, 1 LED Inputs: Two phono, tuner, auxiliary, two tape 
recorders Outputs: Two tape (buffered) and one program Provision for 
patching in external equipment Controls: Volume, balance, bass treble, 
dub, switching of inputs, mono-stereo, tone control defeat, power on-off 
Intermodulation distortion: At normal levels of operation IMD, whether 
SMPTE or CCIF, from phono input to preamplifier output is below the 
residual of currently available instruments AC voltage: 100-130 and 200- 
260, 50/60 Hz Power consuption: 3.5 watts AC convenience outlets: 
2 switched, 5 amp continuous, 72 amp surge; 2 unswitched, 5 amp con
tinuous Designed to requirements of Underwriter Laboratories Specification 
UL 1270 Size: 13.75" wide x 3.25" high x 8.38" deep (35 x 8.25 x 21 3cm) 
Shipping weight: 9 lbs. (4 Kg)
All specifications are subject to change without notice

Guarantee: The parts in a DH - 101 kit are warranted 
for a full year from the purchase date. If a defective com
ponent is found on a circuit board or in a kit, simply return 
the individual part to Concept Audio prepaid together with 
the serial number and the date of purchase, and it will be 
replaced at no charge. If you cannot locate what is wrong with 
your DH — 101. return it to Concept Audio along with a copy 
of the dated bill of sale and a cheque for $25. If the difficulty 
is a defective part, the unit will be returned to you together 
with your $25. If the problem is found to be an error in your 
assembly of the unit, the unit will be put in proper working 
order and then returned to you freight prepaid. This warranty 
is void if the kit has not been completely assembled or if 
other than rosin core solder has been used. Units assembled 
with acid core solder or paste flux will be returned unserviced.

Stop Press: Just released! The 
David Hafler DH — 102 Moving 
Coil pre-Preamplifier, specifically 
designed to be installed within 
your DH — 101 as an integral 
part of the unit. Coming soon! 
The David Hafler DH — 200 
Power Amplifier. Details avail
able as soon as possible.
The David Hafler DH — 101 is 
also available pre-assembled 
for just $475. Telephone Con
cept Audio (02) 938 3700 for 
your nearest retailer.

POST TODAY To David Hafler, C/— Concept 
► Audio Pty. Ltd., 22 Wattle Road, 

Brookvale, N.S.W. 2100, Australia. 
Telephone: (02) 938 3700Yes, I am convinced that the DH — 101 is truly outstanding Please rush my kit as soon as possible. I enclose $375.

Name

Address

P/Code
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HIFI TOPICS — cont.

which is lacquered. Frequencies below 
600Hz are handled by a pair of 10-inch 
bass drivers.

Cerwin-Vega (loud is beautiful) were 
showing a most unusual system called 
the Metron Suft-Fet which consists of a 
pair of mid-high frequency towers with 
a matched pair of bass cabinets con
taining a 38cm bass driver and an 20cm 
upper-bass unit. Each tower contains 72 
thin-film planar transducers which 
Cerwin-Vega call Spiral Uniform Force 
Thin Film Electromagnetic Transducer 
— hence the name Suft-Fet. The spiral 
refers to the voice coil configuration 
and these flat transducers are claimed 
to have a response from 200Hz to 
30kHz. A smaller model uses 36 Suft- 
Fets and a third system is "in the 
works".

Decca were demonstrating an add
on ribbon tweeter which is housed in a 
small enclosure measuring just over 
12.7cm deep by 10.2cm high and 
10.2cm wide. Dynamic mass is only 10 
milligrams and the recommended 
crossover is 7kHz. I can testify that the 
reproduction is "delicate, clean and 
non-fatiguing" but I am less certain 
about Decca's claim that it is "cold ici
cle making". Maybe it was the stifling 
heat of the Pick Congress Hotel!

Bose have built up a reputation as 
makers of " d i rect - re f lect i n g " 
loudspeakers and now they have 
carried this concept to auto-sound. 
Their model 1401 direct-reflecting 
loudspeakers come complete with a 
100 watt equaliser amplifier. An ad
justable vane on the rear speakers 
allows the high frequencies to be 
"splashed" from the rear windows!

ALSO NOTED:
A new tangential turntable has now 

appeared — the Phase-Linear 8000. It 
uses a Hall Effect motor with servo
controlled direct-drive and the arm is 
controlled magnetically . . . Sanyo now 
use freon in their amplifier heat-sinks 
(yes, that's the gas used in refrigerators) 
... The Hill " P I a s m a t r o n i c " 
loudspeaker is now in full production; 
this is the system that uses a massless 
plasma driver with helium gas ... A 
tape recorder which can play for 24 
hours with a C180 cassette has been in
troduced by Norwood. In addition to

New from Canada is the Jumetite 
loudspeaker which uses a robust, horn- 
loaded ribbon source to cover the fre
quency range down to 600Hz. Frequen
cies below 600Hz are handled by 10- 
inch dynamic drivers. (See text).

No taller than an ordinary record 
sleeve, these KLH-4 speaker systems 
nevertheless have a 3dB-down point at 
40Hz. They operate in conjunction with 
a "computer" module which plugs into 
the tape input/output sockets of any 
amplifier and "tailors"its behaviour to 
suit the speakers. (See text).

the slow speed, the deck will also func
tion at 17/sips. The slow speed is intend
ed to be used with "talking books" and 
the company has a large library 
available . . . Talking books are one 
thing, but how about a talking watch? 
Windert were demonstrating a Talking 
Clock that actually speaks the time — 
"Ten twenty-seven and sixteen 
seconds" — in English, French, German 
or Spanish. A talking watch will be 
available later this year.

IN BRIEF
SANYO AUSTRALIA announce the ap
pointment of Mr Makoto Okano, as 
Product Co-ordinator for Audio 
products, at SANYO'S Marketing Head 
Office at Lane Cove in Sydney. Mr 
Okano's appointment follows a period 
of duty in the Oceania Division, at 
SANYO Trading Co, Head Office in 
Osaka. He relieves Mr Kazu Sugimoto, 
who is returning to Japan after three 
years' duties in Australia.

PHILIPS in Australia have picked up 
the trend which has been reported 
from the USA, towards the provision of 
better quality sound from TV receivers. 
Their new KH609 "Hi-Fi Deluxe" 
receiver has a 2-way speaker system, 
with integral enclosure, driven by a 
10W amplifier with separate bass and 
treble controls. The receiver is also 
equipped with cordless remote control, 
with provision for muting and easy 
return to pre-set picture and sound 
parameters.
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Why pay 
high prices 

for cermets
The advantages of Cermet are well known. They 
are small, robust and totally enclosed. They have - 

low thermal coefficients and high power-dissipation 
characteristics. They are very stable under wide 

variations in working conditions.

soaNait
Cermet Trim

Potentiometers
Offer you the same advantages but at real 

down-to-earth prices.
Soanar-Noble VTP/HTP Cermets are available in a 

range of values from 50<Lto 1 meg and are designed 
for PCB mounting with vertical or horizontal 

trim adjustment.

Terminations conform to the standard 
•1” grid spacing.

Ratings are .5 watts over the temperature 
Range — 30°C to + 80°C

VTP

SOANAR ELECTRONICS PTY.LTD
A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP

Enclosed, 
low cost cermets 
ideal for
P.C.B. mounting.
TECHNICAL LITERATURE 
AVAILABLE ON REQUEST

30 Lexton Road.Box Hill.Vic.,3128.
Australia. Telex 32286.

VICTORIA 890661 
NSW 7896733
STH AUST 51 6981 
QUEENSLAND 52 5421 
WEST AUST 3819522

HIFI TOPICS — continued

MAXELL RANGE UP-DATED

With an already high reputation for quality and 
performance, Maxell have up-dated their range 
of oxide coated cassette and reel tapes to keep 
abreast of the latest technology.

There are four basic choices of cassette tape in the up
dated maxell range: Low Noise, Ultra Dynamic, UD-XL I and 
UD-XL 11.

Maxell suggest their Low Noise cassette for applications 
where a good quality tape is required at a modest price. 
Compared with tne previous LN tape, improved 
formulations offer a 3dB increase in MOL (maximum output 
level) with a 2dB margin at 12.5kHz. It also offers a wider 
tolerance in respect to bias level, ensuring good results on a 
wide range of decks. A quality housing is used and the 
leaders incorporate direction and timing cues, as well as 
having a non-abrasive cleaning action. LN cassettes are 
available as LN 46, LN 60, LN 90 and LN 120. Recommended 
retail for the LN 60 is $2.25, although some retailers may 
offer it below this figure.

Next step up from the LN series is the UD (Ultra-Dynamic) 
range, also available in the same playing times. RRP for a UD 
60 is $3.90. Using a gamma ferric oxide coating, the UD tape 
is also highly tolerant of bias variations but shows about a 
2dB advantage over LN tape in respect to MOL and 
increased output in the 15kHz region on a quality deck. It 
uses a high precision shell and tne same "four function" 
leader as described for the LN tape.

A yet further step up in quality is provided by the UD-XLI 
cassette which Maxell describe as "ultra sophisticated .. 

with unique epitaxial magnetic formulation and super
precision shell". They are available only in C90 and C60 
form, with the latter retailing at $4.85. As indicated by the 
description "epitaxial", the particles used in UD-XLI tape 
are gamma-ferric oxide coated with cobalt ferrite. The new 
tape has a 1dB advantage in MOL over the earlier product 
and a 3.5 to 4dB advantage over Maxell LN tape. It operates 
to best advantage with conventional ferric oxide bias setting 
and the accompanying 120us equalisation.

At slightly greater cost ($5.10 for a C60) Maxell offer UD- 
XLII cassette, also using a cobalt ferrite coating but with the 
formulation adjusted to take full advantage of the 
"chromium" setting on many decks. Due to the 70us 
equalisation, high frequency noise is reduced by an extra 4- 
5oB, with the new formulation comparing more than 
favourably with typical chromium oxide tapes.

For further information on the new range of Maxell 
cassettes and on Maxell open reel tapes contact: Mr W. 
Topic, Hagemeyer (Australasia) B.V., 25-27 Paul St, North 
Ryde, NSW 2113. Tel. (02) 887 1444.
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AKAI ELECTRIC Co. Ltd of Japan has 
announced a new breakthrough in 
the use of its new Super GX head 
material — the provision of separate 
record and playback facilities within 
the one head assembly, as illustrated. 
Using three separate pole pieces and 
three separate coils for each of the twin 
tracks, the new Akai head provides 
recording gaps 4 microns wide and 
playback gaps 2 microns wide.

Akai claim that the new glass and 
ferrite core material offers an 
improvement of 3dB in MOL 
(maximum output level) compared 
with earlier GX material and 1dB better 
than the Sendust formulation. Heads 
using Super GX are suitable for all tapes 
from the ordinary low noise variety to 
metal particle tape. The twin head 
structure combines this advantage with 
that of separate record/replay 
functions, without the physical 
complications of having to accom
modate a third head in a cassette 
system originally designed for two.

ANTENNA ENGINEERING AUST PTY 
LTD. have supplied a diplexer which 
will allow two Adelaide FM stations to 
share the same antenna system when 
they go to air. The two stations are to be 
operated by the Progressive Music 
Broadcasting Association and Ethnic 
Broadcasters Inc, with frequencies on 
102.3 and 103.3MHz. Isolation for the

respective transmitters will be 70dB at 
the channel centres and a minimum of 
40dB at the channel edges. Power 
rating of the diplexer is 10kW per 
channel, although the power involved 
in this particular installation is only 
2.5kW per channel. The diplexer was 
designed by Bryon Dunkley-Smith and 
manufactured by Antenna Engineering 
Pty Ltd, who are located at Garden St, 
Kilsyth, Vic 3137. Telephone (03) 728 
1777.

SMITHS INDUSTRIES PTY LTD have 
announced the release of their new 
high-performance Roadstar GP series 
of car cassette radios. The RS-2500GP 
offers AM/FM facilites, while the RS- 
2580GP adds one shortwave band. The 
RS-2800GP provides AM and two SW 
bands but no FM coverage. The 
cassette player features a sendust head 
for quality and long life, and both 
automatic eject or reverse play at the 
touch of the appropriate button. For 
information contact Mr Colin Hines of 
Smiths Industries at 46-52 Ferndell St, 
Guildford NSW 2161.

LIBERO SYSTEMS 
— NEW FROM TEAC

Illustrated on the left is 
the Libero 7000 system, 
being offered by TEAC 
through selected hifi 
dealers. As shown, it 
comprises a TEAC BX- 
500 amplifier, TX-500 
tuner, CX-270 cassette 
deck, PX-500 turntable 
and SX-500 
loudspeakers. They are 
mounted in an LX-350 
rack, with protective 
glass doors. An 
alternative horizontal 
rack is available. The 
Libero 5000 and 3000 
systems offer TEAC 
quality at a lower price. 
For details: TEAC Aust 
Pty Ltd, 165 Cladsone 
St, Sth Melbourne, 
3205.

PUBLIC ADDRESS 
AMPLIFIERS YOU 
CAN DEPEND ON

TPA 50
Specs.
RMS power, 25 watts. Frequency 
response: 50Hz to 15kHz (+3dB at 8 
ohms). Multiple outputs: 4, 8 and 16 
ohms. 70 and 100 volt lines. Inputs: 
Mic. 1, 47k ohms. Mic. 2, 600 ohms. 
Aux. 300mV, Phono 2.5mV.
Size: 310mm (width), 230mm (depth), 
80mm (height). Weight 3.8 kilos. Finish: 
Durable two-tone baked enamel.

*$146.97

MODEL TPA 70
Specs.
RMS power, 50 watts. Frequency 

.response: 50Hz to 15kHz (+3dB at 8 
ohms). Multiple outputs: 4, 8, 16 ohms, 
70 and 100 volt lines. Inputs: Mic. 1,47k 
ohms, Mic. 2, 600 ohms, Aux. 300mV, 
Phono 2.5mV.
Size: 310mm (width), 230mm (depth), 
80mm (height). Weight: 4.3 kilos. 
Finish: Durable two-tone baked 
enamel.

$183.60
TRADE AND DISTRIBUTOR 

ENQUIRIES WELCOME
MANUFACTURED BY:

i RADIO
| PARTS
A GROUP

562 SPENCER STREET, 
WEST MELBOURNE, VIC. 3003.

TEL. (03) 329-7888.

1103 DANDENONG ROAD, 
EAST MALVERN, VIC. 3145.

TEL. (03) 211-8122.
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HIFI EQUIPMENT REVIEW

Audiosound 8022 Motet
Those in the market for a very compact loudspeaker system should 
consider the new Audiosound 8022 Motet. It is a two-way system 
with a 100mm bass driver and a 25mm dome tweeter, coupled 
together via a complex crossover network. Frequency range is 
quoted as 45Hz to 20kHz +6dB and power handling is 40 watts 
maximum on program signals.

With the current popularity of 
recreational vehicles and to a lesser ex
tent, caravans and boats, there is con
siderable demand for a very compact 
loudspeaker system which is still 
reasonably efficient while producing 
hifi sound quality. Audiosound seem 
well placed to cater to this market with 
their new model 8022 Motet.

Main feature of this minuscule 
system is the woofer. It must be one of 
tne smallest woofers ever produced. 
While it has a nominal diameter of 
about 100mm, its effective cone 
diameter is much smaller because it has 
a fairly substantial roll surround. So 
with a diameter of about 68mm, the 
effective piston area of this driver is 
only about one-third of the area of the 
photograph on this page!

And while the enclosure itself may 
not be the smallest ever used for a high 
fidelity loudspeaker system, it is not 
much larger than the average shoebox. 
Overall dimensions are 240 x 370 x 
220mm (W x H x D).

Actually, the enclosure with its small 
tunnel port is reasonably large for a 
woofer of this size. This follows the 
procedures set out by Neville Thiele 
and Richard Small and used by 
Audiosound in their other loudspeaker 
systems.

The cabinet is made of chipboard, 
with a synthetic veneer on four sides. 
The removable grille cloth frame is 
slightly proud of the cabinet front and 
is bevelled to improve the appearance. 
The logo and other labelling is screen- 
printed onto a black anodised strip of 
aluminium, which is attached to the 
grille clothe frame.

Ihe tweeter is a well-known 25mm 
dome unit which has been modified by 
Audiosound to improve its propagation 
characteristics.

As with other Audiosound 
loudspeaker systems, the crossover 
network is quite complex, consisting of 
6dB/octave networks for the woofer 
and tweeter together with impedance 
equalising networks for both these 
drivers. Crossover frequency is 3kHz.

On the rear panel there is a recess for 

a pair of spring-loaded terminals which 
are coded to show polarity (red for 
positive). Also on the rear panel is an 
adhesive panel which carries the 
specifications and serial number.

The impedance curve is not par
ticularly smooth, but at least it does not 
dip too low. The minimum points are 
about 6.6 ohms at 9kHz and just under 6

Note the small diameter of the woofer in the compact Audiosound 8022 system.

ohms at 29kHz. At the bass end, there is 
a peak above 40 ohms at 95Hz and 28 
ohms at 40Hz.

Audiosound quote the overall free- 
field frequency response of the Motet 
8022 as 45Hz to 20kHz within +6dB. 
Our tests indicate that, at the treble 
end, the response is smoothly main
tained right up to the limit of audibility 
and beyond. But at the bass end the 
response appears to taper gradually 
below 300Hz and has little in the way of 
usable response below about 80Hz.

On music the Motet 8022 is very im
pressive in the treble region. The 
reproduction is very smooth and sweet, 
particularly on violins and other string
ed instruments. At the same time there 
is little tendency to accentuate the tre
ble end, or to emphasise unduly disc 
surface noise.

At the bass end, the response is not 
so well maintained but power handling 
is quite impressive. In fact it bears out 
the Audiosound claim that the Motet 
8022 will stand well over 18 volts RMS 
for short durations when fed from a 
sine wave source ranging from 70Hz to 
3kHz.

Modest bass boost can be applied, 
but if you want room shaking volume 
with organ records then the Motet is 
not for you.

Our overall impression then, is quite 
favourable. The Motet is a fine per
former within the limits set by its com
pact enclosure. It should satisfy the 
needs of many people who have little 
space to spare — and not too much 
money. At $229 a pair, they represent 
good value.

Further information and demonsta
tion of Audiosound equipment can be
obtained from Audiosound Electronic
Services, 148 Pitt Road, North Curl Curl,
NSW 2099. (L.D.S.) ®
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SA VF *40!

picking up your deck, why not check out our 
range of other Dick Smith "no-nonsense" 
HI-FI components. Again, the same story as 
above, quality products made for famous 
brand-name companies but with the Dick 
Smith label at down-to-earth prices. 
Our staff comprises mainly of qualified 
experts who don’t sell furniture one week 
and dishwashers the next.

• DOLBY ” noise reduction system electro
nically rids sound of annoying tape hiss 
try and find any other cassette deck with 
feature at this price.

• Contains 13 transistors, 1 Zener diode, 
1 bridge diode, 2 diodes, 
2 Dolby ICs. Net weight 5kg

• Dimensions (mm) 400(w> x 135(h) x 290(d)
Compatible with our other stereo units

• Bias and equalization controls for 
Ferrichrome, normal and 
chromium dioxide tapes.

• Split recording controls 
enables balancing of 
stereo recordings.

• Power supply 
240V AC.

• Auto stop.

A-35OO

We believe it's 
AUSTRALIA’S BEST VALUE

DOLBY DECK

Unbelievable but true!
This quality, Front-Loading Dolby Cassette 
Deck has the features of decks costing much, 
much more, it is manufactured in Japan by the 
same factory that produces a very famous 
Japanese-brand deck (dare we say it!)

So why is ours cheaper?
Because we import our own goods directly 
and have our own wholesale-to-the-public 
stores, you don’t have to pay for the 
middleman's profit!
So you get a fantastic product at a fantastic 
price — which adds up to great value!
Remember, Dick’s direct import prices mean 
that YOU REAP THE BENEFIT!

and while you are in one of our stores

You can call into any of our 
stores and discuss your 
requirements with people 
who know what they are 
talking about!

Cat. A-1300

Integrated Stereo Amplifier 
• Contains 35 transistors and 12 diodes
• Dimensions <mm) 400<w) x 135tb> x290id> 
• Illuminated power meters 
• 30 Watts RMS per 

channel
• Modern styling
• Weight 6.2kg
• Matches above unit

op< smith

POST AND ) ANYWHERE

DICK SMITH ELECTRONICS
NSW 125 York Street.

147 Hume Highwey.
162 Pacific Highwey, 
30 Grose Street.

SYDNEY. 
CHULLORA 
GORE HILL.

Phone 290 3377
Phone 642 8922
Phone 439 5311

VIC

263 Keira Street.

96-98 Gledstone Street. FYSHWICK. Phone 80 4944

PARRAMATTA. Phone 683 1133

WOLLONGONG Phone 28 3800

QLD 
SA 

WA

399 
656 
166 
203
414

Lonsdele Street. 
Bridge Rood, 
Logen Road. 
Wright Street, 
Williem Street.

MELBOURNE. Phone 67 9834
RICHMOND 
BURANDA. 
ADELAIDE 
PERTH

Phone 428 1614
Phone 391 6233
Phone 212 1962
Phone 328 6944

uuelcome here
SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 
BRISBANE: Half hour aarliar. 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY

EXCEPT WHERE NOTED, ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRE^S

MAIL ORDER CENTRE: PO Boi 747. CROWS NEST NSW 2065. Ph 439 5311. PACK Er POST EXTRA
RE SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA



Stereo infra-red
remote control

Build it for your hifi system

If you are a keen hifi enthusiast, you are sure to be interested in our 
new infra-red remote control system. With it you can adjust your 
sound level up and down at will, without ever leaving your seat and 
it has negligible effect on signal quality. Best of all, it is easy to build 
and surprisingly low in cost.

by RON DEJONG

Remote controls are very popular 
with colour television receivers and are 
also available as an optional accessory 
with some of the latest tape and 
cassette decks. But there is only one 
remote control that we know of which 
can be added to a stereo amplifier or 
receiver. For this reason alone, we are 
sure that our new remote control 
system will find wide acceptance.

There are a lot of situations in which 
a remote control can be very con
venient. Imagine reclining on the sofa 
and your favourite piece of music 
suddenly bursts from tne FM airways — 
without a moment's hesitation you ad
vance the volume to let the music really 
blast out. Then the station announcer 
returns and you ease the level back — 

Inside the assembled transmitter unit. It's very simple and uses just one IC, a cou
ple of LEDs, a Darlington transistor and a handful of other components.

all without even getting up.
It's also great at parties, where it's 

usually difficult to even reach the 
stereo let alone control it with any 
degree of certainty!

You can also use the remote control 
to mute the amplifier while you answer 
the telephone or callers at your home 
—no need to race for the volume con
trol, just quickly stab the "down" but
ton on the remote control module a 
couple of times and the volume is 
reduced to an unobtrusive level.

The remote control isn't just for 
stereo systems either. It can be used for 
setting the volume level of your TV — 
even to the point of cutting off the 
sound completely, particularly during 
commercials. The applications don't 

stop there either: the remote control 
could be adapted to switch appliances 
on or off, or maybe even used to con
trol a light dimmer. We have no doubt 
that our readers can dream up many 
more interesting applications.

The infra-red remote control system 
comprises two parts: a small hand-held 
module with two buttons is the 
transmitter while a larger cabinet with 
an inscrutably dark front panel is the 
receiver. This sits on or next to your 
amplifier or receiver and is hooked up 
so that it controls the volume level.

Behind the dark panel of the receiver, 
are eight light-emitting diodes. Spread 
out behind this red perspex panel, 
these LEDs show the volume setting 
which has been selected by pressing 
the "up" or "down" buttons on the 
transmitter module.

Only one LED is lit at any time. Each 
time you press one of the transmitter 
buttons, the light will move across the 
panel of the receiver, one step at a 
time. The lowest volume level is in
dicated by the LED at the extreme left
hand side of the receiver panel while 
the highest volume level is set by the 
extreme right-hand LED.

When you reach the highest volume 
level, continued pressing of the "up" 
transmitter button will not change tne 
level — you must press the "down" 
button to shift the level. Similarly, when 
you reach the lowest volume level, 
continued pressing of the "down" but
ton will not change the level. Hence 
the volume level will not suddenly 
change from the lowest to the highest 
in one sudden jump — a big advantage 
for your ears (and nerves)!

Performance of the infra-red remote 
control system is summarised in an ac
companying panel. The maximum 
range of the transmitter for reliable
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The completed prototype, shown here with Playmaster hifi equipment. Eight LEDs 
behind tne red perspex panel of the receiver (top) show the volume level that has 
been selected.

operation of the receiver is over 20 
metres. This means that it will be more 
than adequate in domestic situations. 
You will be able to use it not only by 
pointing the invisible infra-red beam of 
the transmitter directly at the receiver 
but you can also operate by pointing 
the transmitter module at the ceiling or 
walls. You can even use it around cor
ners or from other rooms.

There are several ways in which the 
infra-red remote control system can be 
used with your stereo system. For ex
ample, if you have a separate control 
preamplifier and power amplifier you 
will be able to connect the remote con
trol receiver between the two. Or if 
your amplifier or stereo receiver has 
preamplifier outputs and power 
amplifier inputs you can remove the 
normal bridging links between these 
inputs and outputs and connect the 
remote control receiver in the same 
way.

The most common method will be to 
use the "tape monitor" facility which is 
provided on most stereo amplifiers and 
AM/FM receivers. The basic idea is to 
connect the remote control receiver as 
though it was a tape deck. The tape 
record outputs of the amplifier are con
nected to the inputs of the control 
receiver while its outputs are con
nected back to the tape monitor inputs 
on the amplifier.

Many of the more pretentious 
amplifiers have facilities for monitoring 
from two tape decks. This makes it easy 
to connect the remote control unit to 
the "tape 1" monitor while still retain

ing monitor facility at "tape 2".
When using your infra-red remote 

control, your amplifier's volume con
trol becomes the master control. Use it 
to set the maximum volume level with 
the remote control set for the highest 
level.

If your amplifier does not have provi
sion for two tape decks but you still 
wish to have a tape monitor facility, 
then it will be necessary to add this to 
the remote control. This is easily done 
with the aid of a circuit shown 
elsewhere in this article.

The total circuitry for this infra-red 
remote control system is relatively sim
ple and low cost. The hand-held 
transmitter uses a mere handful of 
components, comprising one CMOS 
IC, a Darlington transistor and a couple 
of infra-red light-emitting diodes plus a

Specifications:
TRANSMITTER
RANGE: greater than 20 metres
SIGNAL: down pulse — 1ms burst at 10kHz; up pulse — 6ms burst at 10kHz
ESTIMATED BATTERY LIFE: greater than one year

RECEIVER
Specifications of the audio section at maximum selectable output level.
FREQUENCY RESPONSE: 10Hz to 20kHz +1dB
S/N RATIO: 75dB with respect to 100mV input
THD: typically .035% at 1kHz and 10kHz with respect to 100mV
MAXIMUM INPUT VOLTAGE: 5V RMS
ATTENUATION STEPS: 0, -3, -7, -12, -18, -25, -33, -42dB
POWER CONSUMPTION: 5 Watts

few resistors and capacitors. The
receiver includes ten low cost ICs, a
photodiode and eight ordinary LEDs.
All that will not set you back by more
than about $45.

Let's look at the transmitter circuit 
first: This uses a 4011 quad NAND gate 
and three of the gates, 1a, 1b and 1c, 
are arranged as a standard three-gate 
CMOS oscillator with the exception 
that one of the inputs of gate 1a is used 
to "enable" the oscillator. The os
cillator runs at 10kHz and is enabled, ie, 
it runs, whenever pin 2 of the 4011 is 
high. Pin 2 is controlled by gate 1d 
which pulls pin 2 high when either one 
of its inputs, pin 12 and 13, are pulled 
low.

Normally both inputs of gate 1d will 
be high by virtue of the 100k pull up 
resistors at each input. If one of the 
buttons is pressed, however, the 
resistor capacitor network associated 
with that button generates a short pulse 
as follows. Looking at the "up" button 
for example, there is initially no voltage 
across the .068uF capacitor since both 
sides have been pulled up via the 10k 
and 100k resistors.

When the "up" button is pressed 
however the switch side of the 
capacitor goes low and because the 
voltage across the capacitor cannot 
change instantaneously the pin 13 input 
of gate 1d will also go low, forcing the 
output of 1d high and enabling the os
cillator.

Eventually the voltage at the input of 
the gate will reach V/Vcc as the .068uF 
capacitor is charged via the 100k pull up 
resistor and the output of gate 1d will 
again return to zero and disable the os
cillator. The period for which the os
cillator is enabled is dependent on the 
time constant of the .068uF capacitor 
and 100k resistor and is roughly 5ms. 
The pulse length generated by the 
"down" button circuit is similarly 
dependent on the 100k resistor and 
0.15uF capacitor in its circuit and is 
about 1ms.

The 1uF capacitors across the "up" 
and "down" buttons provide deboun
cing. If the switch momentarily opens 
due to contact bounce the voltage 
across the switch will not immediately
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n-ko

ACV

DCV

ACV

1.999MÎI
19.99MO

199.911
199911

199.9MQ 
1999M1I

19 99kll
199.9kll

199.9V -500 V 
(Hi or Lo)

0-200mV/2000mV/20V/
200V/1000V 10M11
0-200mV/2000mV/20V/
200V/1000V 10MH 
0-200/2000/20k/200k/ 
2M/20M

HIOKI 3205 Digital Multi Tester 
Compact multimeter featuring Semi
Auto Ranging, electronic and fuse 
protection and approximately 40 
hours continuous operation with 
alkaline batteries. Among the 
many advantages are overrange 
indication, auto polarity and 
automatic battery condition 
indicator.

Specifications

Range 
Function Tolerance

±2%rdg. ±3dgt.
500M11 under: ±4%rdg. ±2dgt. 
501 Ml) over: ±5%rdg. ±2dgt.

± 1 %rdg. ±0.5%f.s. ± 1 dgt.

±1%rdg. ±1%f.s.±1dgt. 
(40Hz-70Hz)

HIOKI 3204 B Believed to bethe world’s first production Digital Insulation 
Tester, the Hioki 3204B offers wide test ranges, high accuracy and a FE liquid 
crystal display.

Designed to meet Australian requirements, this 500 Volt instrument 
remains within specified lower terminal voltage limits when connected to low 
resistance loads. Output voltage is typically 495 Volts into 2 Megohms.

The model 3204B is Semi-Auto Ranging and includes display hold, 
overreading indication, battery check and overload protection facilities. 
Measurements facility for AC voltage to 500 Volts included. The instrument 
is supplied with one lead with probe and one red lead with clip.

Specifications
Reading Ranges and Tolerances

HIOKI 3206 Digital Clamp Tester has 
FE liquid crystal display, reading hold 
facility and surge hold for motor start 
readings. A special 0-20A range . 
provides 0.01A resolution. This Auto j 
Ranging instrument enables current A 
measurements to be made without W 
breaking the circuit. In addition, 
voltage and resistance 
measurements can also be made. i

The circuit design ensures low I
battery power consumption fl
providing approximately 100 hours £
continuous use with alkaline fl
batteries. Overrange indication and fl

battery exhausted warning are 
among the many features of this U 
instrument.

Specifications
AC A 0-19.99 (Push Button) 

0-199.9/1000A (Auto) 
Surge Current 0-1000A 

ACV 0-199.9 V/1000V (Auto) 
Surge Voltage 0-1000V 
0-199.9/199911 (Auto)

SYDNEY 6016600 
MELBOURNE 3296511 BRISBANE 525231
ADELAIDE 466411 PERTH 4466622

Hioki Multitesters are available through your favourite stockist or electrical wholesaler. If he does not have the model 
of your choice ask him to order it for you. For further information contact:—

DC A 0-200/z A/2000„ A/20mA/ 
200mA

ACA 0-200/x A/2000m A/20mA/ 
200mA

PUTS YOU

^«3

On the job, in the lab. or the classroom you want the most advanced 
equipment you can get. Anything else is time-wasting and cumber
some. So have a look at the Hioki range — particularly these new 
multitesters.
They have such advanced features, are so sensitive and accurate, 
that they make the testing jobs easy.
Let us demonstrate the advantages.



Stereo infra-red remote control: for your hifi system

, ; , oscillator and a Darlington transistor output stage driving two infra-red LEDs
The transmitter circuit consists ot a LMUi oscillator anu a 6

change because of the time constant of 
the 10k pull up resistor and the 1uF 
capacitor. The time constant selected is 
long enough to prevent any multiple 
pulses but is short enough to allow 
either button to be pressed several 
times in rapid succession.

The CMOS oscillator drives an out
put stage consisting of a BD263 
Darlington transistor and two infra-red 
light-emitting diodes. A 10k resistor 
limits the base current of the 
Darlington and prevents the output of 
the oscillator from being unduly load
ed. The Darlington provides the 
necessary gain and nigh current 
capability to drive the LEDs while the 15 
ohm series resistor limits the LED 
current to a safe value and prevents 
damage to the LEDs.

Even so, the peak current is more 
than 300 milliamps which is more than 
the battery could supply on its own. 
Most of that peak current is supplied by 
the 1000uF capacitor which means that 
the battery has an easier job. When the 
buttons are not being pressed, the 
current drawn from the battery is very 

REMOTE CONTROL

low, typically around 10 microamps, so 
we have omitted a power switch. 
Even with very frequent use, we es
timate that the battery should last for 
more than one year.

The infra-red diodes used are Philips 
type CQY89A or Siemens type LD271. 
These are plastic-pack devices and are 
similar in appearance to the more usual 
red LEDs with the difference that the 
plastic pack of the CQY89A is very deep 
blue while the LD271 is light blue.

Let us now turn to the receiver circuit 
which consists of four main sections: 
preamplifier, demodulator, display and 
audio attenuator. The transmitted pulse 
from the handheld unit is detected bv a 
photodiode. The signal from the 
photodiode is amplified and filtered by 
op amps.

Filtering is necessary to remove the 
large amount of ambient noise which is 
picked up by the photodiode from 
sources such as fluorescent lights. Most 
of the "noise" due to this source is cen
tred about 100Hz but there are har
monics extending right up the audio 
range to beyond 1kHz.

? OUTPUT(TO TAPE MONITOR ON AMPLIFIER)

The photodiode is reverse biased via 
a 220k resistor connected to the 
cathode.

The reason for reverse bias is to im
prove the switching speed of the diode 
and, more importantly, to reduce the 
effects of ambient light on the sensitivi
ty. The biasing network is decoupled by 
a 10uF tantalum capacitor and 100k 
resistor, to reduce the effect of supply 
ripple, and also eliminate any feedback 
from the following stages.

The output ot the photodiode is 
coupled to op amp 1b which is arrang
ed as an inverting amplifier. The 
,0022uF capacitor in series with the in
put provides DC isolation and also rolls 

The receiver circuit (following page) 
consists of four main sections: pre
amplifier, demodulator, display and 
audio attenuator.

Use this circuit if you wish to retain tape monitoring facilities. The circuit could be 
built into the remote control receiver or into a separate box.

9V BATTERY

The component overlay diagram for 
the transmitter. The CMOS IC should 
be the last component soldered into 
circuit.
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DIP/IC INSERTION TOOL PIN STRAIGHTENER

• AWG 30 Wire
• .025" Square Posts
• Daisy Chain or Point To Point
• No Stripping or Slitting Required 

....JUST WRAP™,...
• Built In Cut Off
• Easy Loading of Wire
• Available Wire Colors: 

Blue, White, Red & Yellow

WHY CUT?
WHY STRIP? 
WHY SLIT?

WHY NOT...

Available from
NSW
Radio Despatch, 211 0191
David Reid, 519 6361
Electronics Distributors, 636 6052
Martin De Launay, 29 5834
Dwell Pty Ltd, 487 3111
VIC
Ellistronics, 602 3282
Arlin Instruments, 569 6984

SA
Protronics 212 3111
WA
Reserve Electronics, 275 2377

QLD
Wilbur Sales, 319 5136

SU
4

STRAIGHTEN PINS RELEASE PICK UP

STRIP_______________WRAP UNWRAP

MODIFIED 
WRAP

INSERT
I 14-16 Pin Dip IC Inserter | INS-1416 |

42

ROLLS OF WIRE
Wire for wire-wrapping AWG-30 
(0.25mm) KYNAR* wire, 50 ft. roll, 
silver plated, solid conductor, 
easy stripping.
30 AWG Blue Wire 50ft Roll R 30B 0050
30 AWG Yellow W.re 50ft Roll R 30Y 0050
30 AWG White Wire 50ft Roil R 30W 0Õ5Ò
30 AWG Red Wire 50ft Roll R 30R 0050

AMPEC ENGINEERING CO PTY LTD
1 Wellington Street, Rozelle 2039 

PO Box 132, Rozelle 2039. Phone (02) 818 1166
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HOBBY WRAP
TOOL

Wire-wrapping, stripping, unwrapping tool for 
AWG 30on.025 (0,63mm) Square Post.

Regular Wrap WSU-30
Modified Wrap WSU-30M

NEW HOMY WRAP
Model BW 630

WIRE-WRAPPING TOOL

For .025" (0,63mm) sq. post 
"M0DIFIED"wrap, positive 
indexing, anti-overwrapping 
device.

Battery 
wire 

wrapping 
tool

COMPLETE
WITH BIT

AND SLEEVE

For AWG 30 BW-630
For AWG 26-28 BW-2628

•USE "C" SIZE NI CAD BATTERIES

(NOT INCLUDED)

Bit for AWG 30 BT-30
Bit for AWG 26-28 BT-2628

DIP/IC EXTRACTOR TOOL
The EX 1 Extractor is ideally suited for hobbyist or 
lab engineer Featuring one piece spring steel con 
struction. It will extract all LSI, MSI and SSI devices 
of from 8 to 24'pins

Extractor Tool I EX-1 I
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What’s so hard about
aDICK SMITH Kit?

Just choose 
a kit.

Everything from 
audio amplifiers 
to car ignitions 
with degree of 
difficulty for 
your guidance.

£

Full instructions 
PLUS guide to kit 
construction 
included

SK

all parts supplied
Just follow the simple, step-by-step 
instructions You'll find all the parts 
are supplied - even nuts, bolts and 
even solder!

<p

It’s finished & it 
works
And it looks so good your friends will never believe 
that you actually built it yourself! Settle back 
and wonder why you never buift anything before'

0

Q.

Our colour kit catalogue contains 
detailed illustrations of most of our 
kits — and it's yours free for the 
asking.

16 pages of kits for 
all tastes and budgets. 
Send for your free copy 
today!

(also available 
to personal callers 
at any of our stores 
and many re-sellers).

fi

GUARANTEE
All Dick Smith kits are made 
from brand new and guaranteed 
components. Each kit is made 
up in consultation with the 
major electronics magazines, 
and includes latest amendments.

If by chance you cannot get your 
kit to work, many of the major 
kits include a 'sorry Dick, it 
doesn't work' coupon which 
allows you to have the kit 
serviced in our laboratories for a 
token fee.

The first step?

send for our

FREE
Colour Kit
Catalogue

MAIL ORDER CENTRE
P.O. Box 747,Crows Nest, 
N.S.W. 2065

Dick, send me my FREE 
Colour Kit Catalogue.

Name

Address

Postcode

DICK SMITH ELECTRONICS
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS
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Stereo infra-red remote control: has eight levels

The wiring diagram for the receiver. Note that a metal shield is required over the audio buffer section (see text).

off the frequency response below 
about 8kHz. The attenuation provided 
is sufficient to prevent any 100Hz 
"noise" from overloading the first 
stage.

In the following stage, op amp 1d is 
arranged as a third order high pass filter 
with rolloff again at about 8kHz. The 
rate of attenuation is 18dB per octave 
which almost completely removes any 
vestiges of low frequency interference. 
The attenuation at 100Hz for example is 
about 40dB due to this stage alone.

The low pass filter is in turn followed 
by another inverting amplifier and then 
by a third order low pass filter which 
rolls off the response above 12kHz. The 
combined effect of the low and high 
pass filters is to pass only a quite narrow 
range of frequencies between eight 
and 12kHz, i.e. 2kHz either side of the 
nominal transmitter frequency. The 
narrow bandwidth of the amplifier 
minimises the effects of interference 
and it also reduces any noise con
tributed by the op amps themselves. It 
is wide enough, though, to allow for a 
reasonable margin ot error in the 
transmitter frequency so no tuning is 
necessary.

Low pass filter IC2c is followed by op
amp IC1c connected as an inverting
amplifier driving, in turn, op amp IC2d

connected as a Schmitt trigger. The 
Schmitt trigger output is normally high 
or low and switches to the opposite 
polarity only when the input signal ex
ceeds a certain threshold. Thus the 
Schmitt trigger helps ensure that the 
receiver response- is the same whether 
the transmitter is close or distant.

An interesting feature of the rectifier 
following IC2a is the fact that the 
,001uF coupling capacitor is 22 times 
smaller than the filter capacitor at the 
output of the rectifier. So any one cycle 
of the transmitted signal, or even in
terference, will charge up the filter only 
fractionally and some seven cycles are 
in fact required before the output 
voltage of the filter reaches a voltage 
sufficient to trigger the following 
CMOS logic. This provides a reasonable 
measure of interference suppression 
without effecting the sensitivity of the 
receiver.
• The output of the rectifier filter will 
appear as a pulse to the CMOS circuit 
and with the filter time constant used 
the duration of the pulse will be ap
proximately the same as when the 
signal was originally transmitted. As 
noted above the "down" pulse is about 
1ms long while the "up" pulse is about 
6ms long. This difference in pulse 
length is decoded by the three CMOS 

NOR gates which follow the filter.
The NOR gates are arranged as an RS 

flipflop. Pin 8 input of gate 3c and pin 
13 input of gate 3d correspond to the R 
and the S inputs respectively. Normally 
both inputs are low but when a pulse 
arrives due to a signal transmission the 
flipflop is set, with the output of gate 3c 
low and the output of gate 3d high. The 
flipflop would remain in this state if 
not for gate 3b. The output of this gate 
goes high and resets the flipflop via the 
68k resistor and 0.68uF capacitor which 
comprise a time delay circuit.

The flipflop is reset about 3.5ms after 
the leading edge of the pulse signal 
which is after a "down" pulse would 
finish but before an "up" pulse has 
ended. So if an "up" pulse was received 
the R input of the RS flipflop will still be 
high immediately after the flipflop is 
reset and the output of gate 3c will

We estimate that the current 
cost of parts for this project 
is approximately

$45
including sales tax.
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Remote control

therefore be low. If a "down" pulse 
is received however, the R input of 
the flipflop would be low by the time 
the flipflop was reset and the output of 
gate 3c will therefore be high.

The leading edge of the reset pulse is 
also used to clock IC5, a 4029 CMOS 
counter, and the output of gate 3b is 
connected to the up/down input of the 
counter. Since the output of gate 3b 
will be low for a "down" pulse and high 
for an "up" pulse after the reset signal, 
the counter will count up for an "up" 
pulse and down for a "down" pulse — 
which is precisely what we want it to 
do.

The 10k resistor and .001 uF capacitor 
at the clock input of the counter delays 
the reset pulse slightly so that the 
up/down signal will nave been present 
for an appropriate time before the 
counter is clocked.

The 4029 is a four bit binary counter 
and the outputs are used to drive both 
a display circuit using a 4028 IC and the 
audio attenuation circuits which 
employ 4051 CMOS multiplexers. The 
4028 IC is simply a BCD-to-decimal 
decoder which means that for a given 
binary input one of its ten outputs will 
be high and all the others low. Eight of 
the outputs are connected to the red 
LEDs mounted across the front panel.

The purpose of the LED display is of 
course to show the current volume 
level selected. It also confirms visually 
that you have indeed changed the 
volume level when using the remote 
control transmitter.

To prevent the volume level from

This view inside the receiver shows the location of the metal shield, and how the 
LEDs are arranged to form a straight Une behind the front panel.

suddenly changing from the highest to 
the lowest level, i.e. from being clock
ed all the way back to the beginning or 
the end of the display, IC4 is connected 
so as to inhibit clocking of the counter 
in the wrong direction. If the counter is 
being clocked up and it is already at the 
highest level the output of gate 4a will 
go low forcing the output of gate 4c 
nigh and inhibiting counting. Similarly 
if the counter is being clocked down 
when it is already at its lowest level, 

gate 4b will go low and inhibit coun
ting.

Naturally, the most important part of 
the remote control is the audio 
attenuation circuit which consists of 
two eight-channel analog multiplexers 
and two op amps, one each for the two 
stereo channels. The attenuation is 
passive, performed by a voltage divider 
consisting of a 100k resistor in series 
with the input signal and one of eight 
resistors which is selected by the 4051

PARTS LIST FOR THE REMOTE CONTROL
1 Metal case, 160 x 70 x 184mm (W x 

H x D)
1 Power transformer 9V, M-2840 or 

similar
1 Plastic "zippy" box, 83 x 54 x 

28 mm
1 PC board, 129 x 123mm, coded 

79RR8
1 PC board, 47 x 61mm, coded 

79RT8
1 Piece of dark red perspex, 156 x 

67mm
1 Piece of Kodak 87 infra-red filter 

(see text)
1 Mains cord and plug
1 4 way RCA panel socket
2 Momentary-contact push buttons
4 20mm Ricnco supports
1 9V transistor battery, Eveready 216 
or similar

1/2 Metre of figure-8 shielded audio 
cable

1 two way mains terminal strip

SEMICONDUCTORS
2 4011 CMOS ICs
1 4001 CMOS IC
1 4029 CMOS IC
7 4028 CMOS IC
2 4051 CMOS ICs
2 uA4136 op amps
1 LM340T-5 regulator
1 LM320T-5 regulator
2 1N4001 diodes
7 BD263 Darlington transistor
2 CCJY89A or LD271 infra-red LEDs 
1 BPW34 or BP104 photodiode
8 Large red LEDs
2 1N4148 diodes

RESISTORS
(5% tolerance, 'A or V2W) 
3x1M,1 x 470k, 4 x 220k, 7x 100k, 2 x 
82k, 2 x 68k, 7 x 47k, 2 x 33k, 2 x 15k, 
11 x 10k, 1 x8.2k,2x 5.6k, 4 x 4.7k, 2 x 
2.2k, 1 x 1.2k, 8 x 1k, 2 x 820 ohms, 1 x 
15 ohms.

CAPACITORS
2 1000uF/16VW electrolytics^
1 1000uF/10VW electrolytic
2 15uF/25VW tantalum
1 10uF/16VW tantalum
4 1uF/25VW tantalum
2 0.1 uF metallised polyester (green

cap)
2 ,068uF metallised polyester
1 ,022uF metallised polyester
1 ,0082uF metallised polyester
1 ,0068uF metallised polyester
1 .0056uF metallised polyester
1 ,0022uF metallised polyester
5 ,001uF metallised polyester
1 560pF polystyrene or ceramic
1 470pF polystyrene or ceramic 
NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com
ponents with higher ratings may 
generally be used provided they are 
physically compatible.
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Japan-made replacement NEW PRODUCTS|Ucipcii rillGMÜ 
" semiconductors!
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2SA 329 0 66
2SA 483 700
2SA 484 391
2SA 493 0 78
2SA 495 0 44
2SA 496 1 24
2SA 550 1 30
2SA 562 0 52
2SA 564 0 40
2SA 606 3 44
2SA 607 3 92
2SA 634 1 28
2SA 640 0 64
2SA 671 1 87
2SA 673 0 56
2SA 678 0 84
2SA 683 0 72
2SA 684 0 73
2SA 697 0 78
’SA 705 1 03
2SA 706 2 12
2SA 715 1 37
2SA 719 056
2SA 725 054
2SA 733 0 49
2SA 740 4 37
2SB 54 0 52
2SB 56 0 52
2SB 324 0 66
2SB 435 2 10
2SB 507 4 56
2SB 514 2 12
2SB 523 1 51
2SB 526 1 58
2SB 527 1 70
2SB 528 1 84
2SB 529 1 30
2SB 536 1 70
2SC 372 0 32
2SC 380 0 40
2SC 403 061
2SC 458 0 40
2SC 461 0 42
2SC 495 0 83
2SC 496 1 08
2SC 509 1 34
2SC 535 0 52
2SC 536 0 37
2SC 538 1 10
2SC 563 1 34
2SC 620 061
2SC 645 1.20
2SC 674 061
2SC 681 4 90
2SC 710 0 39
2SC 711 0 37
2SC 712 0 39
2SC 730 6 44
2SC 732 0 46
2SC 734 061
2SC 735 0 46
2SC 738 0 49
2SC 741 042
2SC 756 3 91

DISCOUNTS

2SC 772
2SC 784
2SC 789
2SC 799 
2SC815 
2SC 828
2SC 829
2SC 839
2SC 840
2SC 867 
2SC 897 
2SC 930
2SC 933
2SC 945
2SC 959
2SC 960
2SC 973
2SC 995
2SC 1000 
2SC 1011 
2SC 1013 
2SC 1017 
2SC 1018

2SC 1034
2SC 1060
2SC 1061
2SC 1096
2SC 1098
2SC 1114
2SC 1116
2SC 1128
2SC 1129
2SC 1162
2SC 1166
2SC 1169
2SC 1172B
2SC 1173
2SC 1175
2SC 1195
2SC 1211
2SC 1212
2SC 1213
2SC 1226
2SC 1239
2SC 1243
2SC 1295
2SC 1306
2SC 1307
2SC 1312
2SC 1317
2SC 1318
2SC 1345
2SC 1358
2SC 1364
2SC 1407
2SC 1419
2SC 1444
2SC 1446
2SC 1447
2SC 1448
2SC 1449
2SC 1475
2SC 1509

0 56
0 52

9 89
0 73
0 30
0 32
0 40
3 11

12 07
5 48
0 39
0 43
0 28
2 32
2 72

32 20
2 72
0 46

1 10
1 42
1 89

12 65
1 65
1 65
1 42
1 54

11 04

I 30
1 30
0 76

13 23

1 42 
0 52
1 15
4 32
1 22

2 12
7 59 
0 37
0 46
0 66
0 54

15 76

1 10

4 97

1 58
2 95
0 86

0 88

2SC 1520 
2 SC 1550 
2SC 1624 
2SC 1628 
2SC 1669 
2SC 1674 
2SC 1675 
2SC 1678 
2SC 1728 
2SC 1760 
2SC 1909 
2SC 1951 
2SC 1957 
2SC 1964 
2SC 1969 
2SC 1974 
2SC 1975 
2SC 2028 
2SC 2029 
2SC 2091 
2SC 2092 
2SD 198 
2SD 199 
2SD 213 
’SC 234 
2SD 235 
2SD 313 
2SD 315 
2SD 325 
2SD 330 
2SD 350
2SD 358 
2SD 359 
2SD 360 
2SD 361 
2S0 380 
2SD 388 
2SD 389 
2SD 525 
2SD 526 
2SK 19 
2SK 30A 
2SK 40 
2SK 49 
3SK 45 
BA 301 
BA 511A 
BA 521 
AN214Q 
AN 214P 
AN 239 
AN 217 
AN 241 
AN 245 
AN 247P 
AN 264 
AN 277 
AN 313 
AN 315 
AN 331 
AN7115 
AN7150 
HA1137W 
HA1156W

2 08 
1 65
1 89
1 70
2 36 
0 49 
0 37
2 48
1 42
1 39

1 42 
098 
0 25 
690
2 76 
2 95

240

3 30
5 06

12 42
1 42

1 72 
2 22
1 34
1 70
9 66
1 75 
098
1 10
1 58

12 65
6 56
1 68
2 36
1 88 
090 
090
1 03
1 12
2 08
1 89
3 54

3 66
3 78

11 50
3 07

7 59 
690
3 30

9,78
4 26
9 66
3 68
4 26
5 02
3 54

ONLY

$3.50HA'199 
HA1306W
HA1322
HA1342AR 
HA1452W
SAS560S
SAS570S 
TBA810SH 
M5115AP 
M5152L
M5153P 
M51513L 
M51515L 
M51841P
M5320P
M53273P
M53274P 
M53393P 
UPC554C 
UPC574J
UPC575C2
UPC1009C
UPC1020H 
UPC1025H 
UPC1028H 
UPC1156H
TA7045M
TA7074P 
TA7120P 
TA72OOP 
TA72O1P
TA7202P
TA7203P
TA7204P
TA7205P 
TA7214P 
TA7222P 
TA7310P 
LA1201 
LA3300 
LA3301 
LA3350
LA4030P
LA4031P 
LA4032P 
LA4050P
LA4051P 
LA4400 
LA4430 
STK011 
STK015 
STK016 
STK024 
STK433 
STK439 
MB3705
MB3708
MB3712 
MB3713 
PLL02AG 
SG613

5 02
4 58
2 90
5 32
5 32

7 59
2 08
8 40

6 67
3 30
1 03
1 84
1 84
5 98
2 95
1 61
2 79
6 00
4 03-

2 83
3 80
3 57
8 51
1 58
5 29
5 59
5 87
5 18
3 80

9 62

2 95
4 65
3 42
4 65
3 80
3 68
4 83
3 91

4 95

9 66 
11 04 
13 62
20 04 
12 88
19 55
3 45
3 45
3 30
3 30

12 19 
13 80

Orders over $25, less 10 percent — over $50, less(Semiconductors only)----------------,---------- .
15 percent — over $100, less 20 percent — over $250, less 25 percent.

LATEST 1979 JAPANESE 
SEMICONDUCTOR MANUALS

All priced

$9.95 ea

; Lcvicm«

í bSíÂJ«»«»

1. TRANSISTOR
SUBSTITUTION MANUAL

2. TRANSISTOR MANUAL
3. LINEAR IC MANUAL
4. DIODE MANUAL /s Series
5. FET MANUAL 2SJ. 2SK. 3SK

2 METRES DE-LUXE

SOLDER-WICK
in handy dispenser
• 2m-twice as long as most
• Fast, simple solder removal
• Best quality-guaranteed

SWISS-MADE

DESOLDER
TOOL
• EXACT SIZE
• RELIABLE
• SOLID 

ALUMINIUM 
ALLOY

• MINIMUM 
BACKSTROKE

• MAXIMUM 
SUCTION

• REPLACEABLE 
TEFLON TIP

This beautifully made 
professional solder 
sucker has light, 
easy-to-use action and 
cleans the nozzle at 
each use. Imported for 
hobbyists and 
servicemen exclusively 
by Semiconductor 
Imports.

11.90
NEW 
TIPS 2.25 ea
Money-back guarantee 
if not satisfied within 7 
days.

SPECIAL OFFER!

scmiconDUCTOR impoRTS
P.O. BOX 43, CROYDON, NSW 2132 
Pack, Post and Handling Charge — $2
Items ex stock will be despatched within 48 hours; 
items not immediately available will be ordered ex 
Japan by Air Mail delivery and should be received 
within max. 4-6 weeks. All enquiries must 
Include SAE for reply.

SALES AGENT:
BU-126 $2.80

PRE-PAK electronics p/l
718 Parramatta Rd., CROYDON
PHONE: 797-6144

2SD200
2SD350
2SC792

$1.00
$4.90
$2.50

All
New
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provide a split 10V supply for the 
CMOS circuitry.

Well, while the circuit might be 
regarded as relatively com
plicated, the construction is fairly 
straightforward. For the receiver 
we used an inexpensive case 
which is available from Dick 
Smith Electronics and other parts 
suppliers. Approximate dimen
sions are 160 x 70 x 184mm (W x H 
x D).

The first step in the construc
tion of the receiver is to make the 
cutout in the front panel for the 
display LEDs and the photodiode. 
The cut out should be wide 
enough so that all the LEDs are 
visible and it should also be cut 
very close to the bottom of the 
case so that the photodiode has 
as large a window as possible. 
Then with the cutout complete, 
blackout the rest of the front pan
el with black paint or insulation 
tape and then attach the red 
perspex panel using double sided 
tape or glue. Alternatively, if a 
more robust arrangement is 
desired, the perspex can be at
tached by four small screws at the 
corners.

At left is an actual size reproduc
tion of the artwork for the 
receiver PC hoard. Commercial 
boards will be available from the 
usual components suppliers.

multiplexer (in each channel).
The larger the value of the resistor 

selected the less the attenuation, and 
the smaller the resistor the greater the 
attenuation. The resistors are therefore 
arranged in such an order that when 
the counter is clocked up, a higher 
value resistor is selected and when 
clocked down a lower value resistor is 
selected.

The attenuation at the highest 
volume level can be regarded as OdB 
although it is actually about 0.4dB due 
to the IM resistor (which is necessary to 
bias the op amp IC2a or IC2b). From 
there down, the attenuation increases 
in approximate steps of 3, 4, 5, 6, 7, 8, 
and 9dB giving a maximum attenuation 
of -42dB at tne lowest volume level. 
This should be more than adequate for 
most situations.

The reason for using this apparently 
strange series of attenuation steps 
rather than having say 3dB per step is 
that greater control is desirable at 
higher volume levels. Most volume 
controls actually work in this fashion 
anyway.

The attenuated signal output from 
the 4051 multiplexers is buffered by an 
op amp in each channel. These are con
nected as "voltage-followers" to
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provide unity gain. The output of the 
op amps is coupled via 1uF tantalum 
capacitors to the output sockets.

The power supply uses two half-wave 
rectifiers to provide plus and minus 12V 
rails which are used to power the 
uA4136 quad op amps. These require a 
fairly high supply voltage in order to 
cope with large audio signals. The 12V 
rails also feed positive and negative 5V 
regulators, LM340T and LM320T, to

transmitter.

The red perspex for the front panel 
can be obtained from suppliers of cut 
to order plastics. We obtain ours from 
FX plastics 77 Sydenham Rd, 
Marrickville and they can supply the 
perspex in a minimum of 900 square cm 
at a cost of $2.27 plus a $2.00 cutting 
charge. Its probably a better idea 
though to obtain the perspex from kit 
supplies as this is more than required.

Next assemble the components onto 
the PC board but leave the photodiode 
and the LEDS to last. When mounting 
the LEDs for the front panel display, the 
leads should be bent at right angles 
close to the body so that when the LEDs 
are inserted into the board they will 
point straight toward the front panel. 
The LEDs should also be mounted 
about 15mm above the board so that 
when the board is mounted on the 
plastic board supports, the LEDs will be 
slightly over half way up the panel. 
Solder only one lead of each LED and 
adjust them individually so that they're 
all in a straight line and then solder the 
remaining leads.

The photodiode is a Philips type
BPW34, though again there is an
equivalent Siemens device with the
type number BP104. The BP104 has an
integral infra-red filter so it is relatively

(continued on p125)Actual size artwork for the
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At last:
A budget-priced 
mosaic printer.

The new EUYIOE series is 
ideal for microprocessor-based 
systems or data logging.
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How often have you needed a 
small printer which can produce 
many characters, alpha-numerals, 
symbols and graphs at 2 lines per 
second on 60 mm paper?

Matsushita’s new quiet non
impact Electrosensitive Printers 
use a 7 x 5 dot matrix and a choice 
of characters per line (15, 21, 
32 or 40).

Added versatility is built into the 
EUY1 OE models because there is 
also a choice of scanning direction.

Even with all these features only a 
low 24 volts is needed to operate the 
units.

Due to low power consumption, 
it can operate on batteries with 
converters.

One motor drives both the 
printing head and recording paper 
through a dependable mangle 
gear. Special overall design 
reduces the number of parts 
needed and the natural result is 
less weight, smaller size and most 
important, greater reliability.
Choice of drive units.

To drive the EUY1 OE printer you 
have the choice of two interface 
units. EUYPUD022A is a basic 
drive unit which provides signals to 
power the motor and printing head. 
It offers the user maximum 
versatility and flexibility. 
EUYPUD700 is designed to 
interface between the printer and 
microprocessor kits such as 
2650KT9500, SC/MP or D2.

The EUYPUD700 contains a 
4-bit single chip microcomputer.
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Specifications

Printing method 
No. of characters 

per line
Types of characters 
Character 

composition
Printing speed 
Character height 
Input voltage 
Current 
Life
Dimensions

Weight (approx:)

Electrosensitive

15.21,32.40
Alpha-numeral, symbol, graph

7x5 dot matrix
Approx. 2 lines/sec.
2.4 0.2 mm (0.094 0.008 )

24V 5%
300mA
MCBF 1 x 10b lines
90.5(W) x 110(D) x 42.5(H) mm
3.56(W) x 4.33(D) x 1.67(H) inch
370 g (0.8141b)

EUY10E Electrosensitive printers 
have all the features you need, at a 
price that makes them even more 
attractive.

You can purchase your EUY1 OE 
and interface from your local 
distributor of Philips components.

If you’d like more data and appli
cation information write to the:— 
Professional Component 
Marketing Group
Philips Electronic and Materials 
P.O. Box 50, LANE COVE, N.S.W.
2066

Electronic 
Components 
and Materials PHILIPS

We want you to have the best

McCANN 153-0272
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Light trigger for 
slave flashguns

Uses a low-cost silicon solar cell!
The way to get professional-looking flash shots is to use two flash 
units, for improved modelling and controlled filling-in of shadows. 
Here is an improved slave flash trigger unit which will operate the 
second flash automatically. It’s very sensitive, yet much cheaper 
than commercial slave units.

by IAN POGSON

Photographic shots taken with a 
single flash gun tend to either look very 
"flat", due to front-on lighting, or very 
contrasty due to excessive shadows. 
The best way to avoid these problems is 
to use two flash guns, with the second 
gun used to fill in the shadows from the 
first and provide good modelling. This 
is the technique used by professionals, 
and it can easily be used by amateurs to 
give the same results.

It is possible to trigger the second 
flash gun from the camera shutter con
tacts, like the main gun, but this re
quires a splitter unit and involves an ex
tra cable. Rather than do this, the more 
usual approach is to use a photoelectric 
"slave trigger" unit for the second gun.

The completed prototype. A thin piece 
of glass should be glued over the 
cutout to protect the solar cell.

Pointed towards the main gun, it 
automatically triggers the second gun a 
few microseconds after the main flash. 
From a photographic point of view, this 
is near enough to "simultaneous" not 
to worry about.

Photoelectric slave trigger units have 
been described previously in the 
magazine, in the May 1975 and March 
1977 issues. Both were and are capable 
of doing a good job, but like similar 
relatively simple units available com
mercially they have some limitations.

One problem is that they are DC 
coupled, and this makes them sensitive 
to ambient lighting. In fact if the am
bient light level is high enough, it can 
trigger the flash directly. In any case it 
tends to affect the triggering sensitivity.

Apart from this problem the 1975 
design uses an LASCS (light activated 
silicon controlled switch) device which 
is rather expensive. And the 1977 
design used an LASCR (light activated 
silicon controlled rectifier), which now 
seems to be unavailable.

With the above points in mind, we 
set out to produce a new unit which 

The circuit uses a low-cost solar cell as the light sensor.

was not DC coupled, had adequate 
sensitivity for all likely situations and 
could be made from readily available 
components.

The approach we first tried used a 
type MEL12 photo Darlington tran
sistor, AC coupled to the gate of a 
C106D1 SCR. When the Darlington 
device was supplied with 9V DC from a 
battery, it worked very well. However 
when we tried to derive the required 
DC supply from the flash gun trigger 
circuit itself via a voltage divider, 
success was not ours. This was due to 
the leakage current through the MEL12 
photo Darlington transistor. It was 
possible to make it work, but only un
der conditions approaching total 
darkness!

So we decided to try using a 
photovoltaic device to trigger the SCR. 
After much searching, we decided to 
try a silicon solar cell which is listed in 
the current Dick Smith catalog. The 
next question was how we could cou
ple between the solar cell and the gate 
of the SCR. At this stage we had the op
portunity of examining a high quality 
commercial device, and this provided
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We estimate that the current 
cost of parts or this project is 
approximately.

$11.50
This includes sales tax.

the answer: a step-up transformer.
One ot the very small transistor out

put coupling transformers seemed a 
possibility, so we tried one with a 1000 
ohm primary to an eight ohm secon
dary, a turns ratio of about 11 to 1. Us
ing it back-to-front and with ap
propriate phasing, we were rewarded 
with conspicuous success.

A second transformer was also tried, 
the one which appears in the picture of 
the prototype. This is a type LT-31 with 
an impedance ratio of 200k to 1k, or a 
turns ratio of about 14 to 1. This 
transformer worked just as well as the 
first one, suggesting that the type of 
transformer required is not unduly 
critical.

After several test firings, we were 
convinced that the arrangement had 
very good possibilities. The sensitivity 
was very high indeed, being helped 
along by the rather large area of the 
solar cell when compared with other 
light sensitive devices. We even tried it 
with the cell in subdued sunlight and it 
still triggered the slave flash gun!

The final circuit we evolved is not as 
simple as the previously described units 
but it is still quite straightforward. First 
of all, there is the solar cell performing 
as the light sensitive device. This looks 
into the low impedance winding of the 
transformer. You will also see that we 
have introduced a capacitor in series 
with the cell. This has been added as a 
precaution against possible saturation 
of the transformer, in extreme cases 
where the unit is used in very bright 
ambient light. The capacitor used is a 
4.7uF 35VW tantalum.

The transformer steps up the voltage 
pulse from the cell, to a level which will 
ensure reliable firing of the gate of the 
SCR. The diode across the transformer 
secondary is also added as a precaution 
against any possible reverse spike from 
the transformer which may cause 
spurious triggering.

The SCR is effectively across the 
trigger circuit of the slave flash gun and 
it takes the place of the camera flash 
contacts. Interposed between the SCR 
and the trigger circuit are four silicon 
power diodes in a bridge arrangement. 
This has been added to make the 
device suitable for use with trigger cir
cuits of either polarity. Most units we 
have checked have the centre contact 
positive, but there are probably excep
tions to this. Both the SCR and the 
diodes must be able to withstand the

ABOVE: view showing the assembled 
PC board. The board is fixed to the 
aluminium lid of the zippy box.

RIGHT: The component overlay for the 
PC board. See text for solar cell 
mounting details.

Here is the PC artwork, reproduced actual size.

full voltage at the trigger terminals. This 
is normally about 225 volts, but it may 
be either higher or lower than this 
value.

The unit is housed in a small zippy 
box which is readily available. There is 
nothing critical about the housing, so 
long as it protects the components 
from damage — particularly tne solar 
cell.

All of the components are mounted 
on a small printed circuit board, which 
measures 77 x 32mm and is coded 
79SF10.

As mentioned earlier, we used a solar 
cell from Dick Smith Electronics and we 
understand that they have adequate 
stocks. Since making the slave flash un
it, we have also obtained a solar cell 
from Davred Electronics Pty Ltd of 104- 
106 King Street, Newtown, NSW 2042, 

who can supply them for $2.40 each. 
These cells are virtually the same size as 
the one used on the prototype. We 
have tested one in the prototype and it 
seems to do the job very satisfactorily.

A lead is required to go from the 
printed circuit board output to the flash 
gun to be triggered. We'bought an ex
tension flash gun lead and cut off the 
unwanted socket, leaving the plug on 
the other end which will mate with the 
flash gun lead.

While the construction of the slave 
flash unit is quite a small job, there are 
at the same time a few points which are 
worthy of comment.

The printed board has been made so
that it will take either of the
transformers which we have men
tioned. The C106D1 SCR does not need
the heat sink flag built into it; indeed,
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Light trigger for slave flashguns: build it & save

its size is a small embarrassment so we 
cut it off, as may be seen in the picture. 
The leads were then bent over so that 
the body of the SCR is parallel with the 
board. In order to anchor the lead from 
the board to the flash gun, we clamped 
it under a solder lug which is fixed un
der the adjacent board fixing screw.

Possibly the most important part of 
the construction and that which re
quires the most care, is mounting the 
solar cell on the board. We stood it off 
the board, so that its surface was at the 
same height as the transformer. To do 
this, we used two pieces of 26 gauge 
tinned copper wire. The two pieces 
were bent in the form of a "U", with 
sharp corners. The dimensions are such 
that the middle part of the wire is a little

Another view inside the prototype. Note how the solar cell is stood off the PC 
board.

PARTS LIST
7 Zippy box 83mm x 54mm x 28mm
1 Flash gun extension cable
1 Front panel
7 Printed board 76mm x 32mm, 
code 795Fl 0
7 Solar cell (see text)
7 Miniature transformer, 10-1 to 14-

7 (see text)
7 C106D1 SCR
7 4.7uF 35VW tantalum capacitor
7 1N4148 diode, or similar
4 1N4004 diodes, or similar
Screws, nuts, solder lug, rubber 
grommet, 26g TC wire.
NOTE: Ratings are those used on the 
prototype. Components with higher 
ratings may generally be used 
providing they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases, provided the ratings are not 
exceeded.

shorter than the metal backed dimen
sion of the cell. The two pieces are 
soldered at each corner of the cell, 
leaving it with four "legs", so spaced as 
to fit the mating holes on the board.

Great care must be taken with this 
operation, as any rough or careless 
handling may result in fracture of the 
cell. The flexibility of the 26 gauge wire 
will allow some judicious bending 
where necessary, to position the cell in 
the proper position over the board. 
With the four legs soldered and ad
justed, another piece of 26 gauge TC 
wire is then used to make the connec
tion from the board to the contact strip 
on the front face of the cell. The same 
care should be exercised and as little 
solder as possible should be used here.

With the components mounted on
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Actual size reproduction of the front panel artwork.

the board, the assembly now has to be 
fixed to the metal plate of the zippy 
box. We used four Vain Whitworth x 
13mm long screws, with three nuts on 
each screw so that the screws may also 
double as stand-offs. The height of the 
stand-offs must be adjusted so that the 
face of the solar cell clears the opposite 
face of the zippy box by about 1.5mm.

So that light may reach the cell when 
the board assembly is mounted in its 
zippy box, a hole must be cut in the box 
centred over the cell. We cut out a hole 
17mm square. This masks off a little of 
the cell right around its edges, but this 
still leaves more than ample sensitivity. 
If you prefer, you may drill a number of 
holes about 5 or 6mm in diameter over 
the area instead of cutting a square 
hole. This allows somewhat less light 
into the cell, but for most purposes it 
should still be adequate.

Whether you settle for a cutout or a 
group of holes for the solar cell "win
dow" the cell should be protected from 
accidental damage by fixing a piece of 
clear plastic between the cell and the 
opening(s). A suitable piece of clear 
plastic sheet may be glued into place.
1979

Or a thin piece of glass could be used if 
available.

We made a front panel for the 
prototype using Scotchcal and this 
gives quite a nice professional finish. 
Up until recent times, if readers wished 
to make a similar front panel for any of 
tne projects, they were usually left to 
their own devices. However, we un
derstand that Radio Despatch Service 
are taking steps to make and supply 
Scotchcal panels for our projects. 
Readers who are interested should 
contact Radio Despatch for further 
details; their address is 868 George 
Street, Sydney.

To check the unit, connect it to a 
flash gun. Then with a second flash gun 
to act as the primary unit, activate both 
guns and fire the primary one. The 
slave gun should also fire. A series of 
tests may be carried out by moving the 
slave flash trigger unit to various 
positions with respect to the primary 
flash gun, to check the sensitivity and 
possibilities offered by the slave flash 
trigger. We think that you will be sur
prised at just how well the trigger will 
do the job. «



Audio \
AF300 AUDIO AMPLIFIER
A real work-horse, this 
universal power amp has M 
a wide range of applications 
such as car radio, record 
players and small receivers.

b00*'

Receiver Converter
HF305 VHF CONVERTER

Converts FM 105-148 MHz to
105 MHz
Kit HF305 — $28.00
Box B3405 attractive

Due to its well designed electronic circuit / 
the AF300 can be used over wide voltage / ,
ranges without detenoration of the /
specification parameters. / ML
Kit AF300 — $25.00 / * <
AF340 40 WATT AUDIO AMPLIFIER M Z
MODULE /
High quality 20-20,000 Hz, 37w I
RMS with low distortion. /
Kit AG340 — $35.00
FM Tuners
HF325-2 DUALITY FM TUNER MODULE
The HF325 is a complete high quality FM tuner of 
professional standing. The tuner unit is ready-made 
and pretrimmed, making it child's play to assemble. 
Tuning range 88-108 MHz, operating voltage 12-55 
ac. Kit HF325 — $79.00
Stereo decoder HF 310
HF310 FM RECEIVER
The HF310 is a very reasonable priced HF FM tuner. 
Fully trimmed, the sensitivity according to IHF 
standards is better than 10uV. Features 60 dB S/N 
radio and low harmonic distortion.
Kit HF310 —$49.00
HF330 STEREO DECODER
Gives 40-45 dB channel separation, just add to a 
good quality FM receiver. Kit HF330 — $24.00 

Pre-amps (RF)
HF395 RF PREAMPLIFIER
Gain 30dB to 20 MHz, 10 dB to 100 MHz and 5 dB 
to 226 MHz. Ideal to boost reception on short-wave 
receivers. Kit HF 395 — $6.00
HF385 VHF/UHF ANTENNA PREAMP
Superb quality with two aerial inputs and one down 
lead which simultaneously supplies current from the 
power supply. Frequency range 40-250 MHz and 
400-820 MHz Gain 9-18 dB, depending on 
frequency. Kit 385 — $30.00. Box B850 $6.00.

ndVlan ^lriQSna / chassis ku — sza.u

/ AM Receiverchassis kit $24.00

/ HF61 MEDIUM WAVE
/ RECEIVER 540-1600 KHz 
I receiver complete with ferrite 
'coil antenna. Kit HF61 — $9.00

JostyKits are available now from:
Sydney: Custom Com- 
municatiens 6 Orchardleigh St 
Yennpra. Ph. 631-3544

Radio Despatch Service 
869 George St
Sydney Ph. 211 0816 

Adelaide: Hamtronics 
Goodwood Rd, Kingspark.
Ph. 272-8417. Port Adelaide

Light Shows
AT465 LIGHT SHOW
Turn your music into light 
Simply connect this 3 
channel light show to the audio 
terminals of your amplifier and this 
quality kit does the rest for you! 
Kit AT465 — $64.00
Attractive box and knobs B6065 — $25.00
AT468 4 CHANNEL LIGHT SHOW
This superb kit drives 4 lights (400w per channel) 
from the audio amplifier output Kit AT468 — 
$75.00. Attractive box and knobs B3265 — $48.00 
AT365 LIGHT SHOW
This quality kit uses microphone input instead of 
connection to the audio output. 1599w max
Kit AT365 - $69.00
Box and knobs B3265 — $48.00
FM Transmitter
HF65 FM TRANSMITTER 60-148 MHz
Will run 5w output with heat sink Ideal for signal 
testing of for a miniature transmitter which could be 
received on a standard FM receiver. Kit HF65 — 
$9.00._____________ ___________________

International Communica
tions Systems 75-77 Dale St, 
Port Adelaide. Ph: 47-3688.
Melbourne: Eastern Com
munications 898 Riversdale Rd 
Camberwell. Ph. 836 8635.

Tasman Electronics, 
12 Victoria St Coburg. 
Ph 354 5062
J.H. McGraths & Co. P/L. 
,208 Little Lonsdale St 
Ph. 663 3736

JK02
JK03

JK04
JK05
JK06
JK07

JK01

JK08
JK09
JK10
JK101

/ Power Supplies
/ NT415 LAB POWLH SUPPLY
/ 0-30V 1 amp well-regulated 
/ supply for professional use.
/ Complete with box and transformer.
I Kit NT415 —$128.00
NT300 LABORATORY POWER SUPPLY 

/ 2-30V High quality supply, regulated 
/2-3UV de at 2 amps with overload 
/ protection. Complete with box and 
transformer. Kit NT300 — $110.00
Quick assembly kits
GENERAL PURPOSE AMP 0.5w $18.00

MICROPHONE AMPLIFIER 
SiNE WAVE GENERATOR 
20-20,000 Hz...................  
FM TUNER 88-108 MHz... 
27 MHz RECEIVER..........
27 MHz TRANSMITTER.... 
DUAL TONE DECODER FOR 
R/C MODELS...................

$18.00

$30.00
$30.00
$33.00
$29.00

$43.00
330Vac LIGHT OPERATED RELAY .. $19.00
SIREN KIT inc. SPEAKER. $19.00
PHOTOGRAPHIC TIMER 240 Vac ... $23.00
CAR BURGLAR ALARM KIT. $55.00

New Kits
AI347 Electronic Roulette..........................$54.00
AT350 2 amp triac light controller..............$12.00
U357 Touch-control light dimmer............... $33.00
AT356 6 amp AC regulator............................... $27.00
MI-360 Multivibrator, sq. wave to 10MHz.......$6.00 
SY-31015w stereo amplifier kit............... $230.00 
SY-340 37W stereo amplifier kit.................$289.00

Mail Orders: Direct to VICOM, 68 Eastern Rd., 
Sth Melbourne. Vic. 3205. Enclose $1 extra for handling and postage costs.

Brisbane: Delsound, 
1 Wickham Tee.
Ph. 229 6155.
Launceston: Advanced 
Electronics. 5A Quadrant. 
Ph. 31 7075. Tasmanian 
Hi-Fi Company, 87A Brisbane 
St Ph. 31 5815.

Sydney 681 3544 
Adelaide 43 7981 
Gold Coast 32 2644 
Canberra 31 6685 
Melbourne 836 8635 

Perth 321 3047 
Geelong 78 9660 
Rockhampton 28 2843 
Wagga 21 2125

Hobart 43 6337
Cairns 54 1035
Launceston 44 3882
Brisbane 38 4480
Wellington (NZ) 28 7946



Tracking dual voltage regulator

2500 X 
25VWT

EM401

EM401

This circuit is for a tracking dual 
voltage regulator that may be 
constructed from readily available 
components. The voltage range 
obtainable is -T8V to 4-15V, giving a 
usable 250mA at + 15V and higher 
output currents at lower voltages.

For currents up to 250mA only 
marginal heatsinking of the three 
terminal regulators is required, about 

25°C/W. For currents above this a 
10°C/W heatsink is needed for each 
device. The regulator will tolerate short 
circuits but prolonged short circuits are 
to be avoided, even if the three 
terminal regulators are well heatsinked. 
This is because of excessive dissipation 
in the power transformer.

Provided that the system is operated 
within its limits good regulation, ripple 

rejection and trackability will be 
achieved. Provided also that the 10k 
voltage divider resistors are closely 
enough matched, trackability should 
be better than +10mV over the +8V to 
+ 15V range.

(By Mr L. Murakami, Unit 19 Annette 
Lodge, 368 Military Road, Tennyson, SA 
5022.)

Note on opto-coupled
I wish to correct two errors in the 

"Opto-coupled magnet driver for 
teleprinters" which appeared in Circuit 
& Design Ideas for June, 1979, page 72.

(1) The formula for calculating TR2's 
peak voltage is nonsense! I cannot

magnet driver for teleprinters
think how it happened but I did not see 
the error until it appeared in print. The 
line should read "The value of Vcc + 
((Vcc x R4)/R5) governs the peak 
voltage appearing at TR2's collector," 
etc. I regret any inconvenience that this

54

may have caused readers.
(2) The short circuit around D5, D6 

must have been a drafting error and 
should be erased.

(By Mr W. Gummerson, 13 Hind
marsh Road, Liverpool, NSW 2170.)
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SERVICE TECHNICIANS!
Specialised 
Soldering 
Tools from.. SCOPE

SERVICE SITUATION

• No power
• No time to get power
• Must work on live gear

• 12 volt. Battery power available 
only.

• Outdoor and bad weather 
expected.

• Service vehicle can get 
within 6 metres.

TAKE THIS TOOL GET THIS USER ADVANTAGE

SCOPE 
"CORDLESS

SCOPE 
"12 VO LT 
SUPERSPEED

1. 5 Second heating.
2. 200 watts if needed.
3. Controllable temperature.
4. You can replace tip or element 

anywhere in minutes.

1. 40—200 Terminations depending 
on conductor size.

2. Recharges overnight.
3. Heats in 6 seconds.
4. 60 watts — Controllable 

temperature.

• Unpredictable soldering situation.
• Maybe electrical or electronic 

or mechanical.
• You can't come back to base 

for a bigger or smaller iron.

• Modern sophisticated PCB 
equipment.

• Accurate & automatic temp, 
control wanted.

• Components are heat critical.

SCOPE 
SUPERSPEED 
150w

SCOPE 
"MINI" 
75w

SCOPE 
"TC60 Heats in 45 seconds.

Dial any temp. 200°—400°.

Plugs direct to mains.
No transformer needed.
Accept iron plated tips from 
0.8mm to 6.4mm.

5 second heat up.
Controllable temperature. 
Reserve heat for any normal job. 
4 volt safety in the hand.

Available from your normal trade suppliers in Australia 
and New Zealand.

SCOPE laboratories
Box 63 Niddrie Vic., 3042.
Phone: (03) 338 1566. TLX 34382.
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KEYBOARDS

Microcomputer-based Intelligent Keyboard 103SD24-2
• Solid state Hall Effect keys with single chip microcomputer.
• 8-bit CPU, ROM, RAM, I/O and time/event counter with 

8-bit USASCII coding in 4 modes.
• Serial & Parallel data outputs.
• 14 relegendable keytops for customer assignment.
• 8 deep FIFO character storage.
• N-key rollover.
• Timed auto repeat for designated keys.
• Repeat key controls repeat for other designated keys.
• Secretary shift and audio feedback drive.
• Pin for pin compatible EPROM capability.
• Single 5V supply.

Available from: 
ADELAIDE: 
BRISBANE: 
CANBERRA:

Silicon Valley 51 4080
Silicon Valley 52 1339
Ortex 82 4994

MELBOURNE: 
NEWCASTLE: 
PERTH: 
SYDNEY:

Silicon Valley 
DGE Electronics 
Micro Controls 
Silicon Valley

52 1339
69 1625

325 2444
439 2965

MOS Encoded Communication Keyboard 53SD5-2
• Hall Effect solid state keys coupled to MOS encoding.
• Familiar Model 33 array.
• USASCII code assignment with 4 modes of operation.
• Two key rollover.
• Quiet operation — only moving part is key plunger.-

HONEYWELL PTY. LTD.
863-871 Bourke Street, Waterloo, 2017
Tel: 699 0155

Honeywell
MICRO SWITCH

™ University TEST INSTRUMENTS

New CTi-500 "Industrial" diode 
protected

• TEST INSTRUMENTS
• PANEL METERS
• DIGITAL METERS
• EDUCATIONAL EQUIPT
• SWITCHBOARD INSTRUMENTS

Available from leading wholesalers or fill out the 
attached coupon & post to

University Graham Instruments 
Pty Ltd

P.O. BOX 204 Enfield NSW 2136
PHONE (02) 53-0644 TELEX AA21398

The famous MVA-100CN "Deluxe" 
now with fuse & diode protection

100,000 Q per V DC. 
AC & DC Volts to 1 Kv 
AC & DC Amps^to 10A 
Resistance .1 Q to 2OOM 
db -20 to +62db 
4mm Terminals 
Polarity Switch 
Shock proof movement 
Size 180 x 140 x 80mm

20,000 Q per DC
AC & DC Volts
DC Amps to 5A
Resistance & db
Size 130 x 90 x 38mm
an excellent general purpose unit

Name.........................................................

Address..........

Qty Model ......................................................... Value

Enclose cheque or Postal Note and please allow $2.00 for 
packing & post

°n|y $57.50 TAX 
PAID only $23.00 ™ Please send information on

□ Test instruments □ Digital meters

□ Pane! Meters n Ffhimtinnai Pr
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CIRCUIT & DESIGN IDEAS

EA Terminal Keyboard
precautions not to damage the UART) 
using a short length of 10-wire rainbow 
ribbon cable. The +5V supply, earth 
and audio keying signal account for the 
three extra wires.

A negative pulse at the output of any 
buffer will earth the associated LED 
series resistor, causing the LED to glow. 
The seven LEDs should be mounted on 
the board in a neat row (TLR 21 LEDs 
are ideal as seven will fit across one 
25cm end of the board).

The audio monitor uses a simple os- 
cillator to drive directly a small 
loudspeaker via a series resistor. One 
stage of the oscillator is keyed by an in
verted pulse taken from the UART. The 
"Complete" flag at pin 24 is ideal as it 
requires no processing. The t°ne 
length at each key operation will de
pend on the baud rate selected.

The oscillator frequency is deter
mined by the capacitor and resistor 
combination. Values given provide an 
acceptable tone and level from a 5cm 
8ohm loudspeaker. The loudspeaker 
may be mounted in the keyboard con
sole if the monitor is built in. Alter
natively, if a separate unit is made it can 
be fitted in the botton of the plastic 
case. There is no need in either case to

Audio & video monitor for
Having built the EA Terminal 

Keyboard as described in April 1978, I 
found that when typing in a program 
via an electric keyboard it is very easy to 
miss a character, resulting in much un
necessary debugging. This is especially 
true when there is no hard copy print
out, as most keyboards give no indica
tion of character acceptance. The sim
ple sub-unit to be described gives audi
ble and visual indication of keyboard 
output, the visible signal taking the 
form of a seven bit LED display of the 
ASCII coded signal. It can be built into 
the keyboard housing or it may be built 
in a small plastic utility box to stand 
alongside the keyboard. Power re
quirements are very low and can easily 
be met by the existing keyboard supply.

The monitor sub-unit uses two Low 
Power Schottky chips on a 50mm x 
25mm board. The seven bit connec
tions are taken from the keyboard in
put to the UART (after inversion to ac
tive high logic). Bits one to six are 
applied to the six inputs of a 74LSO4. 
The seventh bit is inverted by a spare 
gate of the 74LSOO used for the audio 
monitor.

The connections are best made at the 
UART socket pins (taking due

mount it conventionally with a grille as 
long as a few small (3mm) holes are 
provided in front of the diaphragm.

Note that Clear, Shift and Control 
keys are not directly encoded into the 
UART so no monitor output is produc
ed when these keys are operated but 
this does not affect the usefulness of 
the monitor sub-unit.

(By Mr R. V. Taylor, 7 Robin Street, 
Salisbury East, SA 5109.)

A TTL compatible audio switch
It is necessary at times to switch an 

audio signal without introducing any 
clicking noise. This could be done by 
using a switch or a relay but when the 
switching is to be done at high speeds, 
then electronic switching becomes the 
more desirable way to go. The circuit 
shown can switch audio very effectively 
at fast speeds without any clicks and it is 
also TTL compatible.

A BFW10 FET device is used as a 
switch due to the very high off 
resistance and very low on resistance 
offered by the source-drain channel. 
This particular FET has a high pinch-off 
voltage. Therefore, to turn it off 
reliably, the gate must be at least 7V 
negative with respect to the source. To 
turn it on the gate must be slightly 
above +1V. This is done by the voltage 
level shifting transistor Q1, which is 
directly driven by the output of any TTL 
gate, such as the 7400.

When the TTL gate output is low 
transistor Q1 is in full conduction and 
due to the high resistance of R4, the net 
voltage at the gate of the FET is positive, 
which turns the FET solidly on. Resistor 
R6 and the FET channel resistance 
which is very low, form a voltage 
divider and this attenuates the signal of 
point 2 so that there is no output at

2
■OSIGNAL l/P

Q2 
BFW10

3
O SIGNAL O/P

-15V

point 3. On the other hand when the 
TTL output is high, the emitter-base 
junction of transistor Q1 is reverse bias
ed and transistor Q1 is off. This gives 
approximately 7.5V of negative bias to 
the gate of the FET and turns it off. The 
signal now passes to point 3 virtually 
unattenuated.

Measurements showed that when 
the FET was on, the attenuation was 
about 45dB. High operating speeds are 
also possible as there is no capacitance
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in the circuit to delay the operation. 
Care should be taken to connect point 
3 to a high impedance circuit, such as 
an op-amp voltage follower, otherwise 
unwanted insertion loss will be ex
perienced. If higher than 45dB attenua
tion is required, then R6 should be 
changed to 100k.

(By Mr Vijay Pradhan, Head — Com
munications Group, The Tata Power 
Company Limited, 42 Saki Vihar Road, 
Anderi East, Bombay, India.)
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Power Supply For 
the Movie Mixer
Although this little power supply has been designed soecificaiiv for 1978^^^^ movie ^ixer- as described fn September 
nthfr’in °U d be.Just as suitable for operating preamplifiers and 
other low-power circuitry requiring a well-filtered supply of 18V DC 
It is easy to build and low in cost. y icv uu.

by JAMIESON ROWE

If you built up the Movie Mixer 
design I described in the September 
1978 issue, you've probably found as I 
have that there are decided disadvan
tages in having a battery power supply. 
Not that the Movie Mixer has a heavy 
current drain (it draws only 9mA or so); 
nor is it particularly critical in terms of 
battery voltage. It's simply that the 
batteries always seem to reach the end 
of their working life halfway through a 
recording session, at 8.30 one night or 
at 4.30 on a Saturday afternoon when all 
the shops are shut!

After this had happened to me a cou
ple of times I decided to add a "battery 
test" button to the mixer so that the 
condition of the batteries could be read 
on the inbuilt meter. This turned out to 
be quite easy, involving only a resistor 
and a low-cost pushbutton switch (see 
Fig. 1). Although the meter is a level 
meter with inbuilt diode bridge, this 
does not significantly affect the test 
facility.

Note that the battery test button will 
only operate when the mixer on-off 
switch is turned "on". This ensures that 
the battery test function only operates 
when it is required; it also ensures that 
the batteries are tested under load — 
i.e., with the mixer drawing its normal 
current.

The series resistor value has been 
chosen so that the meter reads above 
the OdB or "100%" mark when the 
batteries have an acceptable output 
voltage under load. Or if you like, the 
batteries are in need of replacement 
when the meter reads less than 100%. 
Logical enough, I think you'll agree!

This little addition to the basic mixer 
design certainly allows you to monitor 
battery performance, and replace them 
when they're tired. But it can still be a 
nuisance having to replace them — 
particularly if you do a fair amount of 
your mixing at home with the projec
tor, and within arm's reach of a power 
point.

Replacing the batteries altogether ,

with a mains supply is a little drastic, as 
this means that you can't use the mixer 
with your camera away from the mains. 
So it seems to me that the answer is to 
retain the batteries, and simply fit a 
switching-type power inlet socket so 
that an external power supply may be 
used when desired. This allows the 
battery life to be extended without 
sacrificing the mixer's flexibility.

I have been using this approach now 
for quite a few months, and it seems to

BATTERY 
TEST

FIG. 1 : BATTERY TEST MODIFICATION

+ 18V

ON/OFF

9v :

—i—

1
T

9V J

—i—

I

The author's first attempt at 
solving the battery problem 
was to fit a simple test 
button, as shown above. 
But this only solves part of 
the problem. At right is the 
wiring for the power supply 
input connector.
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In passing I should perhaps add that 
the supply would also be suitable for 
powering any other equipment which 
requires 18V DC at low current (say up 
to 50mA or so). It has good regulation 
(0.16% at 18mA) and low ripple (4mV p- 
p at 18mA), making it very suitable for 
use with preamps, active filters and 
similar audio equipment. Its output is 
also floating with respect to mains 
earth, to. avoid earth loop hum 
troubles.

There is nothing particularly special 
about the supply, as you can see from 
the circuit diagram. It consists of a stan
dard voltage-doubler rectifier, running 
from a readily-available 12.6V 
transformer. The output from the rec
tifier is then passed through a regulator 
circuit using a 12V three-terminal IC 
regulator, with resistive "bootstrap
ping" to produce the desired 18V out
put.

It may seem strange that I have used a 
12V regulator IC, when the supply is 
designed to produce an output of 18V 
Why not use an 18V regulator? Simply 
because 12V regulators are much more 
readily available, and it is quite easy to 
use one to get 18V output oy using the 
resistive bootstrapping circuit shown.

In effect the resistive voltage divider 
across the output of the supply causes 
tne regulator IC to raise its own 
"ground reference" above the negative 
rail — in this case, by an extra 6V. And 
because the divider is across the out-

ON/OFF

FIG. 2 : WIRING OF POWER SUPPLY INPUT SOCKET

FROM 
POWER 
SUPPLY

work very well. The little power supply 
I made to power the mixer produces a 
well-regulated and smoothed output of 
18V DC, and runs the mixer with no dis
cernable difference in performance 
compared with the batteries. So if you 
have a Movie Mixer and the idea of a 
power supply appeals to you, it may be 
of interest.
1979

put, this reference voltage is regulated 
by the IC itself, so that the regulation is 
not seriously degraded.

More exactly, the regulator produces 
its normal 12V output across the 1k 
resistor which forms the upper leg of 
the divider. This establishes a known 
current through the resistor, and the 
same current together with the



Outside and inside views of the power supply.

We estimate that the current 
costs of parts for this project is 
approximately

$26.50
This includes the cost of the 
output cable and plug/socket 
combination for connection to 
the Movie Mixer. It also in
cludes sales tax.

regulator IC's common lead current 
flows through the lower leg of the 
divider (the 390 ohm and 6.8k resistors 
in parallel). By choosing the values in 
the lower leg so that they develop a 
drop of 6V, the overall output becomes 
18V.

The reason for using two resistors in 
parallel as the lower leg of the divider is 
that this makes it easier to adjust the 
output voltage by a small amount it 
desired, to compensate for spread 
variation of the IC output voltage. In 
fact you can regard the 6.8k resistor as a 
"padder", whose value may be altered 
as necessary to set the supply output to 
18V. ........................

Actually the Movie Mixer is not all 
that critical when it comes to supply 
voltage; it can operate from 17V or 19V 
just as happily as from the nominal 18V. 
This is likely to be the case with other 
pieces of equipment also — particularly 
if they have been designed to operate 
from batteries.

So if you want to save the price ot a 
resistor, you could replace the 390 ohm 
and 6.8k resistors with a single one of 
say 330 ohms, and put up with the 
voltage you get. It will probably be near 
enough. The only reason I have provid
ed the second resistor is to allow the 
output to be set to exactly 18V for those 
applications which are more critical.

The 100uF capacitor across the lower
leg of the divider is to minimise output

The circuit of the power supply, which as you can see is quite straightforward. It 
uses a readily-available IC regulator.

ripple, by allowing the regulator IC to 
sense the ripple across the entire out
put. The second 100uF capacitor across 
the output is to improve the supply's 
transient performance, ensuring that it 
can deliver current peaks under signal 
conditions. The 0.22uF and 0.1uF 
capacitors around the regulator IC are 
the usual bypasses to ensure stability.

Note that as mentioned earlier, tne 
output of the supply is left floating with 
respect to mains earth to avoid earth 
loop problems. This allows the power 
supply and Movie Mixer to be con
nected to a projector or tape recorder 
without producing hum due to double 
earthing.

The only reference back to mains 
earth within the supply circuit is via a 
0.1 uF capacitor connected from the 
centre-tap of the transformer. This 
represents a relatively high impedance 
at mains frequency (about 30k), but acts 
as a bypass to any noise which may tend 
to be coupled into the supply via 
primary-secondary capacitance.

Needless to say the case of the power 
supply is also connected to the mains 
earth, for safety.

In view of the fact that the output is 

floating it is also desirable to use a 
transformer whose primary-secondary 
isolation and other parameters con
form to the ASC126 safety specification. 
With this in mind I used a Ferguson 
type PL12/5VA transformer in the 
prototype, and would suggest that you 
use the same type.

Actually if you want to copy the 
physical construction of the prototype, 
you will more or less have to use the 
Ferguson unit because it is a PC- 
mounting type and we have designed 
the PC board to suit it!

The board measures 77 x 90mm, is 
coded 79PS10, and has been produced 
by our draftsman Bob Flynn. The 
pattern is reproduced in this article for 
the benefit of those who may wish to 
make their own board, although 
transparencies are being sent to tne 
various board makers so that ready
made boards should be available short
ly from the usual suppliers.

As you can see from the inside 
photograph and the PCB overlay 
diagram, the board wiring is quite 
straightforward and should present no 
problems. There are only a couple of 
points which should perhaps be noted.
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MOVIE MIXER POWER SUPPLY

The PCB pattern at upper right is shown actual size 
In the wiring diagram above, note the unused holes.

One is that it is unwise to rely solely 
upon the melt-over plastic spigots and 
the connection pins to fasten the 
PL12/5VA transformer to the PC board, 
in a project like this where the unit is 
likely to be bumped around and oc
casionally dropped. Ferguson 
themselves recommend the use of a 
self-tapping of "PK" screw at each end, 
screwed into the blank centre hole 
between the connection pins. The 
screw size they suggest is a No. 5 by 
3/sin (approximately 10mm long).

The other point is that youTl find a 
few unused holes on the PC board. 
These were included because I had 
planned to use the same board for a se
cond power supply, a 9V unit to power 
movie cameras. However, there have 
proved to be a few problems with this, 
so for the moment it has been deferred. 
So just ignore the additional holes — or 
more precisely, make sure that you 
don't use them inadvertently.

Apart from these points the only 
things to watch are that you wire in the 
diodes, the electrolytic capacitors and 
the regulator IC the correct way 
around. Providing you do this, the 
supply should work correctly as soon as 
you power it up. Note that the 
regulator IC does not need any ad
ditional heatsinking, if you are using 
the supply with the Movie Mixer or 
equipment with a similarly low current 
drain.

Incidentally, to prevent accidental 
contact with the ''live” PCB conductors 
associated with the transformer primary 
connections, while testing the board 
outside the case, I covered them with a 
strip of plastic insulating tape. You may 
care to do the same.

As you can see, the PC board for the
prototype supply was housed in one of
the small diecast aluminium cases. This
produces a rugged unit, well able to
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stand the odd bump and drop. The case 
used measures 120 x 95 x 57mm, and is 
one of the well-known "Eddystone” 
range.

The board is mounted inside the case 
in the time-honoured way, using four 
20mm-long ’/sin screws with multiple 
nuts to space the board about 10mm 
up from the bottom.

The mains cord is brought into the 
case at the transformer end, through a 
grommetted hole. It is then passed 
through a clamp, to prevent strain on 
the connections. The connections 
themselves are made via a three-way 
section of "B-B" connector strip, which 
is attached to the inside of the case by 
two 20mm x 1/sin screws and mating 
nuts. From the connector strip three 
short lengths of insulated wire connect 
to the adjacent PCB input points.

Note that the earth wire connects to 
the PCB along with the other two; this 
ensures that the outside copper track of 
the PCB is earthed even if the board is 
being tested outside the case. At the 
same time the case becomes reliably 
earthed when the board is mounted in
side, via all four of the mounting 
screws.

I used a polarised two-pin socket for 
the 18V output from the supply, 
mounted on the opposite end of the 
case from the mains input. This allows 
the output cable to be separate from 
the supply — I tend to prefer this to 
having it "captive". On the other end 
of the cable I used one of the small 
coaxial-type power plugs, as used on 
many other "battery saver" DC 
supplies. This mates with a switching
type socket which has been added to 
the Movie Mixer.

The mixer socket is wired into circuit 
as shown in Fig. 2. This allows the mixer 
to be operated from its internal 
batteries as before, when the supply 
1979

LIST OF PARTS
1 Diecast aluminium case, 120 x 95 x 

57mm
1 PC board, 77 x 90mm, code 79PS10 
1 PL12/5VA PC-type transformer 
2 EM401, 1N4002 or similar diodes 
1 LM342P-12 or 7812 regulator IC 
2 1000uF 25VW PC-type electrolytic 
2 100uF 25VW PC-type electrolytic 
2 0.1 uF LV plastic capacitors 
1 0.22uF LV plastic capacitor 
3 %-watt resistors: 390 ohms, 1k, 

6.8k
Mains cord and plug, entry 
grommet, cord clamp, 3-section 
length of B-B mains connector strip, 
polarised 2-pin socket (panel moun
ting) and mating plug (cable type), 
output cable, plug and switching
type socket for mixer end. Nuts and 
bolts, solder, connecting wire, etc.

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com
ponents with higher ratings may be 
used providing they are physically 
compatible.

plug is withdrawn. Note that if you wire 
in the battery test facility mentioned 
earlier, this can be used to check the 
output from the power supply as well 
It should read just a little short of the 
" + 1dB" point on the meter scale, if all 
is well.

LATEST EDITION OF 
BASIC ELECTRONICS

Order your copy now!
Available from “Electronics Australia,”
57 Regent St, Sydney. PRICE $3.50.
OR by mail order from “Electronics
Australia”, PO Box 163, Beaconsfield
2014 PRICE $4.10.___________________



DIAL YOUR OWN SECURITY

DIALSAFE

DON'T WAIT UNTIL IT'S TOO LATE.
FOR ONLY *$233.00 (inc. SALES TAX)

YOU CAN SAFEGUARD YOUR HOME OR 
BUSINESS PREMISES

Oialsafa is a single Chanel digital dialler designed tor alerting a subscriber of an alarm event. Dialsafe was

I ALARM 
i MOMHOR 
'■ I

IN VAHO
I ©y RUMO

wousrmM wrw -

HOOOÄT 

HOMt ETC I

In use, the Dialsafe system offers the subscriber a practical 
solution to many problems, including the communication of 
an alarm condition, commercial refrigeration failure, help for 
geriatric, paraplegic, blind or invalid patients and a host of 
other emergency situations, only limited by the users im
agination — and all for the cost of a phone call.

As supplied, the unit is self contained with a small DC plug 
pack to maintain a full charge on a 6 volt gel battery which is 
used to power it. The dialler has a facility for programming 
and displaying the stored number by use of a keyboard and 7 
segment display. It also features keyboard security to pre
vent malicious tampering of the stored number.

SPECIFICATIONS..
Part Number: PDE-1. Telecom 
24vD.C.

Aust. Pemit No. C79/3/72 Input Trigger Voltage: 4-

Input Trigger Current 5mA@ 12v.D.C. Dialling Attempts: 3 maximum. Access Pause. 3.64

seconds.
Line Tone Frequency: 562.5 Hz. 
seconds.

Interruption Rates. !*Hz, 1 Hz, 2Hz. Keyboard Access Time: 30

Battery. YUASA 6v. 1.2Ah or similar. Size: 280mm(L) 114mm(H) Weight: 1.3Kgm.

DISTRIBUTED BY:

i Radio Parts GROUP
j|| 562, SPENCER STREET, WEST MELBOURNE, VIC. (03) 329 7888.

1103, DANDENONG ROAD, EAST MALVERN, VIC. (03) 211 8122 welcome here
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i The Serviceman
-T □![

That Blaupunkt set — a point that was missed

Reader contributions form the basis of my notes this month, partly 
in the form of comments on previous stories, and also as an in
teresting service story by a fellow serviceman. One of the com
ments points up the fact that your Serviceman is just as fallible as 
anybody else, and can miss a point on occasions.

One of the letters is from a fellow 
serviceman, Mr K. L. of Dandenong, 
Victoria, who comments about my story 
on the Blaupunkt set in the June 1979 
issue. In particular, he refers to my 
statement that the R-G-B amplifier 
board was so mounted as to make 
access to the components and wiring 
virtually impossible while it is in situ.

He points out that, assuming the set is 
the model he thinks it is, then it is possi
ble to remove this board and re-insert it 
into the underside of the chassis, for 
complete accessibility while the set is 
running.

Well, you are right, K. L., at least as far 
as some of the Blaupunkt sets are con
cerned. And this set was one such. The 
truth is that this was a point I missed, 
though I was aware that some 
Australian sets, including some Kreisler 
models, incorporate this feature.

By way of explanation I can only 
point out that I have encountered very 
few Blaupunkt sets and, until this inci
dent, I had acquired only a bare 
minimum of service literature. This has 
since been corrected and I discovered 
that this point is quite clearly made in 
the service manual.

And really, that is what practical ser
vice is all about; we learn by ex
perience or, to be less euphemistic 
about it, we learn by our mistakes.

(I might perhaps point out that, ac
cording to K.L.'s business card, he 
specialises in German sets, so would 
undoubtedly have had a lot more ex
perience with them than I have.)

K.L. also comments on the other 
story in the same notes, involving a 
heater/cathode short in the blue gun, 
my speculation that the problem might 
be solved by fitting an isolation 
transformer, and my reasons for even- . 
tually deciding against this.

He says: "We have experimented < 
and found that an overwind on the line ' 
output transformer for the purpose of
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' obtaining a heater supply is quite effec
tive in overcoming the fault. With the 
electrical 'strain' between the heater 

1 and cathode removed by leaving the 
filament 'floating', the short circuit 
seldom seems to recur. If it does, it only 
smears the particular colour involved 
by a small amount, and may be accep
table to the customer as a means of 
staving off tube replacement until a 
more opportune time.

"We have used the same 'overwind' 
method to obtain a higher than normal 
supply voltage to overcome loss of 
emission. In three cases where we had 
intermittent heater operation at a rapid 
on/off rate (relatively speaking) this 
alternative supply has been tried.

"One tube operated for only a cou
ple of hours before failing again, one 
has been going since about August last 
year and the other is still going after 
similar treatment in April last year.

I hope all this is of some interest to 
you and your readers. Have enjoyed 
the 'Serviceman' column since about 
1947."

Well, thank you K.L. and I, too, hope 
that the comments may help someone 
else. In fact, I have "floated" the fila
ment circuit on occasions, when cir
cumstances justified it, but using a 
separate filament transformer. One 
typical situation was where the set was 
used in a small club, set well up on a 
wall where it was difficult for most peo
ple to approach close enough to note 
the resultant smear. Considering the 
cost saving, everyone was happy.

The point about many 
heater/cathode shorts vanishing once 
the voltage strain is removed is a good 
one, and not really surprising. 
However, such was not the case with 
the National set in the June issue. This 
fault was temperature sensitive, and 
would occur once the tube warmed up, 
voltage or no voltage.

As for the extra winding on the line

' output transformer, I feel that some 
discretion would have to be exercised 
in this regard, particularly concerning 
the ability of the line output stage to 
deliver the extra power. While the 
design of some stages may be conser
vative, others may be only just good 
enough. Even if a particular set-up 
seems to work, one would need to be 
sure that the line output transistor was 
not being pushed beyond its ratings.

To make matters more difficult, the 
filaments of individual guns are not 
normally accessible, so that all three 
guns must be fed from the new source. 
Typical power requirements would 
range from about 4W to 6W, or even a 
little higher with some older tubes.

It would also be handy to know how 
best to arrive at the correct supply 
voltage for the filaments, remembering 
that most meters would exhibit con
siderable error as a result of the fre
quency and waveforms involved.

Which is not to say that it is not a 
good idea; rather that each case would 
have to be treated on its merits.

And finally, that comment about hav
ing enjoyed "Serviceman" since 1947. 
That doesn t sound very impressive 
when you say it quickly, but a 
moment's calculation made me realise 
that it is nearly 33 years ago.

Do servicemen really live that long? 
From another reader, who describes 

himself as ".., just a dabbler", comes a 
story logically related to one I told in 
the July issue. The reader is Mr B.S. of 
Gamira, Queensland.

It concerns a PYE model 22A-3A 
colour TV set purchased second hand 
from a Brisbane TV rental company. At 
the time it was given a three month's 
warranty but, within a few days, it suf
fered a severe drop in sound to a very 
low level, plus distortion.

Put in for service, it was returned to 
the owner the same day and ran 
faultlessly for several weeks. Then it 
failed again, was put in for service, and 
again returned apparently cured. Mr 
B.S. goes on:

"This time I asked for details of the
fault for my own curiosity. The connec-
tions from the audio section to the
volume control on the front panel is by
a pair of co-axial leads, terminating in a
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three contact female plug mating with 
three pins on the printed board. It was 
here tnat the problem originated, even 
minor movements of the cable causing 
the audio to vary. On this basis the ser
viceman had thoroughly cleaned the 
pins and bent them slightly to increase 
pressure on the plug contacts.

"All went well tor about four months, 
then the same symptoms showed up 
again. This time I decided to tackle the 
job myself, and to dismantle the plug 
fully. This was easy, as the contacts can 
be withdrawn by depressing a small 
tongue through holes in the moulding.

"A long hard look under a glass 
showed that the central co-ax conduc
tor was connected to the contact by 
crimping the sides of the metal over the 
wire. Apparently corrosion had set in, 
causing a high resistance joint between 
the wire and the contact.

"A swift touch with a soldering iron, 
taking care not to overheat the contact, 
and so draw the temper, and all was 
well again. There has been no sign of a 
recurrence so far. It is worth noting that 
the other two contacts had soldered 
joints, though whether from the 
production line, or a later visit to a ser
viceman, I cannot tell."

Mr B.S. then goes on to question the 
wisdom of crimped joints, pointing out 
that a minor design error of this kind 
can ruin the reputation of an otherwise 
good set. Finally, he implies that I will 
probably classify this as just another 
story about a dry joint.

On the contrary, B.S., I found it a 
most interesting story, particularly as it 
is such a close parallel to the one I told 
in the July issue. And I couldn't agree 
more with your comments about 
crimped joints and similar minor design 
points in general.

Something which some designers fail 
to appreciate is that failure of the most 
insignificant component in the set can 
be just as frustrating for the customer as 
a far more complex failure. As far as 
they are concerned the set has failed, 
they have missed their favourite 
program, and had to pay a service fee. 
To try to explain that it is . . only a lit
tle fault" will achieve little, if anything, 
it will probably only aggravate the an
noyance.

And from another Queensland 
reader a quite different story, but one 
which highlights the idea that a ser
viceman should be prepared to 
broaden his outlook and tackle other 
than the conventional radio and TV 
devices.

The contributor is a professional ser
viceman, Mr F.S. of Townsville, and this 
is his story:

How's this for a number of faults on 
the one piece of equipment?

It all started out quite innocently (so, 
I believe, did the Martins and the 
Coys!) when I receive a call from a 
dealer in amusement machines.

These games consist of a TV monitor 
supplied with video generated by a 
"game board", which can hold as many 

as 120 TTL ICs. Power supplies, coin 
mechanisms, and operator controls 
complete the deal.

The game in question was entitled 
"Bazooka". Apparently, when working, 
a procession of tanks, trucks, 
transporters, and motor bikes proceeds 
across the screen and the operator 
attempts to annihilate these vehicles 
with a bazooka-like device mounted on 
the machine.

To add spice to the game, an am
bulance and/or stretcher bearer also 
dash unpredictably across the screen, 
and shooting them results in the score 
being degraded.

This visual extravaganza is accom
panied by tank, explosion, motor bike, 
shot, ana ambulance noises.

On switch-on the machine displayed 
nothing. On firing the bazooka a line of 
dots ascended the screen to the accom- 
panyment of a sound which can only be 
described as electronic flatulence! 
And, to make matters worse, the 
monitor displayed severe hum bars.

It appeared that the owner of the 
machine had purchased the games 
board and fitted it into another chassis. 
In so doing he had had to purchase and 
fit an additional power transformer.

Well, one has to start somewhere, so 
I pulled out the games board, which 
consisted of a motner board and three 
plug-in boards. The reason I started 
there is that I have found that printed 
board edge connectors can be highly 
unreliable.

While the board was out I re
mounted some large electrolytic 
capacitors, as they appeared to have 
been installed in a hurry and left hang
ing in space. While doing this I also 
noticed that one IC appeared to have 
something like "gravy" over it.

As these machines are patronised by 
particularly enterprising young 
customers, who are wont to include it 
in their staple diet of pies and pop, I 
wasn't particularly surprised. Using 
methylated spirit and a toothbrush I 
cleaned away the goo, only to discover 
a blob of solder between the IC and the 
board, where it could easily have been 
shorting out several pins.

A few moment's work with a spike 
removed the solder and an inspection 
with a jeweller's loupe failed to reveal 
anything else suspicious. I imagined 
that putting back the boards, plugging 
in, and making a few quick checks 
would serve to see me on my way.

No such luck! Granted, the assorted 
tanks, bikes, ambulances etc re
appeared, but the only improvement in 
the sound was that, whenever the 
bazooka was fired and scored a hit, an 
explosion occurred. The hum bars were 
also still very evident.

I decided to tackle the sound 
problem next, rather than the hum 
oars, mainly because I did not relish the 
idea of removing the monitor — it was 
practically "un-removable", and 
definitely not repairable in situ. This

was a wise decision, as it transpired.
Fortunately the owner had some 

documents which showed that there 
were two sound channels; one ap
parently providing the tank and explo
sion effects, the other the ambulance, 
motor bike, and bazooka shot effects.

Both channels used LM380 
amplifiers, each driving a speaker. As it 
was the easiest thing to do, I swapped 
the two LM380s and this swapped the 
sound. I now had motorcycle, am
bulance, and shot sounds.

The obvious cure was a new LM380, 
but I had only the 14-pin LM380s, in
stead of the 8-pin version used in this 
equipment. Fortunately, a wire-wrap 
socket and a little judicious pin ben
ding solved that problem, and I had 
sound on both channels.

Why had the LM380 failed? I was in- 
clinea to put it down to old age or bad 
luck, until I idly moved one of the 
speaker leads — and promptly lost one 
channel. Fortunately, the LM380 sur
vived and removing a plug and socket 
connection cured that one. It is incredi
ble that so many problems can be trac
ed to plugs ana sockets.

That left only the hum bars. The most 
likely culprit was the power supply, 
which was a rather interesting installa
tion. The board was designed to accept 
9V AC each side of a centre tap, and 
15V AC each side of the same centre 
tap, from a suitably designed, common 
centre tap transformer. Each pair of in
puts worked into a conventional full
wave rectifier.

This machine used two transformers. 
One was a fairly robust, but rather 
ancient model, 9V centre tapped, and 
the other a more modern type with two 
independent 15V windings which had 
been series connected.

Just for the hell of it I pulled out the 
double-beam CRO and discovered that 
the series connection had been made 
out of phase. As a result the intended 
full-wave rectification was not oc
curring. Instead, each diode was func
tioning as a half-wave rectifier, in phase 
with its mate, or two half-wave rec
tifiers in parallel. No wonder the power 
supply had ripple in it.

Correcting this mistake reduced the 
hum hum bars significantly, but they 
were still very much in evidence. Then I 
noticed that the monitor had two earth 
wires; one the braid on the video input 
connection, the other a recently run 
wire back to the main earth point at the 
mains input. Disconnecting this wire 
cured the fault — no more hum bars. (I 
might add that this last effort called for 
a fair amount of deduction.)

I put the thing back together, check
ed the coin mechanism, and had the
machine tested by an expert (the boss's
nine year old son). As far as I know it is
back in service — and I hope it stays
that way! ®
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TANDY
■ ELECTRONICS

NEW LOWER TRS-80
COMPUTER PRICES

Mass Production (100,000) Sold Lowers Our Costs, So 
We’re Passing The Savings Along To You With Lower Prices On The World’s

Most Popular Microcomputers! _____

Big 12” 
Video 

Monitor

53-Key 
Professional 

Keyboard

unuiits--------- ««•"
amie------------ *
mio«.------------« a”
«WM----------  
LESS WEHST------
LESS uawt—« «•« 
WICIK-----------• a-* 
TM6WW1TH—• «Ml 
IIWM« TUTET—« f .S 
TOTH «EKES—PI5.K

MT NK MM? WS 
ENKRMDMNf O.M 
D6MME («JRI) *3.54 
RISC.

Radio Shack

SAVE *180
Believe it or not, we're actually lowering the price and adding 
a calculator style numeric key pad on all 16K Level II 
computers. The system includes everything mentioned 
below plus Level II BASIC and added memory for greater 
speed, flexibility, and convenient expandability, by the 
addition of peripherals. 26-9056 N . Price79 Cat. Price $1349

16K 
Level II *1169
SAVE *10095

We've lowered the price, to give you the advantage of our 
mass production efficiency. It's the same TRS-80 that made 
us the leader in today's microcomputer market. You still get 
the 30.4cm video monitor, battery/AC cassette recorder, 232- 
page user's manual and a 2-game cassette. 26 905179 Cat. Price $799.95 New Low Price
a $699

Description In 79 Cat. New Low PriceLevel 1.16K RAM 26-9053Level II. 4K RAM 26-9054 1210.00938.95 989.00879.00
USER'S MANUAL FORLEVEL 1

Cassette 
Data 

Recorder

Put a TRS-80 to Work For You Immediately
If you're a non-programmer our programs (See 79 Catalogue) make your 
computer immediately available for personal, entertainment, business, 
educational or utility computing. If you're interested in creating your own 
customized programs, our232-page non-technical users manual will teach you 
how. Either way, your TRS-80 can be an invaluable tool.

“The Best Possible Hardware for Our Teaching Needs”
A quote from a recent letter may explain why TRS-80 is one of the true 
electronics breakthrough products of our time. “Our faculty has investigated 
all options for teaching equipment, and we are convinced that the best 
possible hardware for our teaching needs is in Tandy's multiple TRS-80 
systems. (They) will enable us to teach a greater number of students at the 
beginning level, to allow more advanced students to go as far as they want. .. 
to learn additional language as software becomes available and to learn 
applications of the computer to other courses as well as Math."

Level II Expanded Systems Meet Most Business Needs
Of course business, financial and professional people are aware that TRS-80 
has broken the price barrier and, now more than ever, is an economical tool 
in helping with investment analysis, budget management, payroll and 
accounting, even in teaching math or other subjects.

And at Home, Use TRS—-80 for Finance to Fantasy
TRS-80 can help you balance your chequebook, help you with recipes when 
you cook, or use it for games — everything from Checkers to Invasion Force.

If the 1980 Tandy Catalogue has been removed from this edition — call into any Tandy Store or participating Dealer for your FREE copy
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Announcing the Tandy Electronics

Grand Software Contest!
Win this 
TRS-80 
4K/Level 1 
Computer, 
worth 
$699.95!

Here Is the prise: a TRS-80 Level 1 personal computer system complete with 
power supply, 30cm video monitor, cassette tepe recorder end the wldely- 
acclalmed Level 1 User’s Manuel.

How good are you are writing microcomputer programs? 
The microcomputer revolution has begun, and with the right 
programs these new machines are going to perform all sorts 
of tasks for the benefit of mankind. In an effort to encourage 
more people to try their hand at writing the all-important 
programs, Tandy Electronics is launching this exciting new 
Grand Software Contest.

You don’t have to be a professional programmer to 
enter the contest. Anyone can enter, as the progams must 
be written in easy-to-understand BASIC programming 
language. Programs should be capable of running on a 
standard Tandy Electronics TRS-80 4K/Level 1 system, as 
pictured above.

Tandy Electronics will award the complete TRS-80 
4K/Level 1 personal computer pictured above to the person 

who submits the most imaginative program that is at the 
same time capable of performing a useful and practical 
task.

Entries should consist of a full BASIC listing of the 
program together with explanatory notes and operating 
instructions. A cassette tape of the program would also be 
desirable, to assist the judges in checking its operation. 
CONDITIONS OF ENTRY: Entries should represent the 
entrant’s original work. Employees of Tandy Electronics or 
its advertising agencies, and their relatives are not eligible 
to enter. Entries postmarked or delivered by hand later than 
31st December, 1979 will not be eligible. The decision of 
the judges will be final, and no correspondence can be 
entered into. All entries submitted become the property of 
Tandy Electronics Corporation.

ENTRY FORM FOR THE TANDY ELECTRONICS 
GRAND SOFTWARE CONTEST

Complete this form, attach it to your entry and post them to Grand Software Contest, C/- Tandy 
Corporation, P.O. Box 229, Rydalmere, NSW 2116. Post them not later than 31st December, 1979. A 
letter may be used instead of this form in states where this requirement is illegal.

NAME:

ADDRESS:.......................................................................................................................................

......................................................................................................POSTCODE: ............................

ELECTRONICS Australia, October, 1979 65



A discussion of some of the design problems in

High Power Amplifiers
In the coming months, “Electronics Australia” will be publishing a 
high power amplifier design. This article provides some of the 
background to the design and details the stringent operating re
quirements for the output stages.

by LEO SIMPSON

Amongst users of audio amplifiers 
there is a great deal of attraction and 
mystique about very high power 
amplifiers. Apart from tneir potential to 
produce an awesome noise, some of 
the attraction stems from their large 
size and mass and last of all, their very 
steep prices.

Well, why is it that these amplifiers 
are so expensive? After all, it is true to 
state that amplifiers which produce up 
to about 60 watts into 8 ohms or around 
100 watts into 4 ohms are relatively easy 
to design and manufacture. But it is also 
true that very few high power amplifier 
designs have been published in 
electronics magazines. So perhaps the 
design of these powerful beasts really is 
fraught with problems.

The best way to appreciate some of 
these problems is to consider the 
design of a high power amplifier. Let us 
aim for a figure of 100 watts into 8 
ohms, and just see what is required. To 
do this, we start at the output stage and 
then work back, until we reach the 
input stages.

An amplifier which is intended to 
deliver 100 watts into 8 ohms must be 

This graph shows the impedance curve of a single loudspeaker in a closed box.

capable of delivering an output voltage 
swing of 80 volts peak-to-peak, or to 
put it another way, +40 volts peak. This 
means that the peak currents into the 8 
ohm load will be 5 amps.

On face values, these conditions do 
not present an insurmountable 
problem. For an output voltage swing 
of 80 volts we need to employ supply 
rails of +50 volts, or 100 volts overall. 
And if we draw the load line for a class 
B amplifier delivering this order of 
power into an 8 ohm load, we find that 
the peak dissipation in each output 
transistor is about 78 watts.

Selecting a pair of transistors which 
can withstand collector-emitter voltage 
up to 100 volts and peak dissipation of 
78 watts is not too difficult, provided 
the heatsink has sufficient thermal 
capacity. But the job is nowhere near 
that easy. If it was, there would be a lot 
more high-power amplifiers being 
produced.

What makes it hard is the fact that 
nice, well behaved 8 ohm loads 
virtually only occur in the laboratory 
testing situation. In real life, the load is 
one or more loudspeakers with 

perhaps a crossover network. The result 
is a load which is highly complex and 
which is almost never purely resistive 
with a value of 8 ohms.

Fig. 1 shows the impedance curve of 
a typical loudspeaker mounted in a 
closed box. This shows a large peak at 
low frequencies, due to the mechanical 
resonance of the loudspeaker in the 
closed box and above tne resonance, 
an impedance characteristic which dips 
to a value close to 8 ohms and then rises 
gradually in proportion to the 
frequency.

Fig. 2 shows an electrical 
approximation of the same 
loudspeaker which shows just how far 
removed a loudspeaker is from a simple 
8 ohm resistor. But even there we are 
showing a relatively simple situation, 
because most loudspeaker systems,

FIG. 2

The electrical analog fora loudspeaker.

particularly those intended for high 
fidelity use, have more than one driver 
and a crossover network. The net result 
can still be approximated by an 
electrical network, but it makes the 
circuit in Fig. 2 look very simple.

Most loudspeaker designers try to 
ensure that the impedance of their 
loudspeaker systems is reasonably flat 
and does not dip below about 80% of 
the nominal value, ie, for nominal 8 
ohm system the minimum is not less 
than about 6.4 ohms. And it is usual to 
find that the DC resistance of the voice 
coil is not less than about 5.5 ohms.

In practice, it is possible for the 
amplifier designer to simulate the 
behaviour of a loudspeaker sufficiently 
well by using a resistor of 5.5 ohms and 
a small series inductance of, say, half a 
millihenry. This can be used to examine 
the effect of typical complex loads on 
amplifiers.

In fact, it is not even necessary to do
physical tests. Having decided on the
simulated loudspeaker load, the
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These curves show 
the amplitude and 
phase difference 
for an input 
voltage of 28 volts 
RMS and the 
resulting currents 
into loads of 5.5 
ohms, 5.5 + ¡5.5 
ohms and 5.5 4- jlO 
ohms. These in
ductive loads have 
phase lags of ap
proximately 45 and 
67 degrees.

designer is then able to plot load 
currents and voltages and then the load 
lines.

To demonstrate this, Fig. 3 shows the 
relationship between voltages and 
currents at the 100 watt level (ie, 28 
volts RMS) for load impedances of 5.5 
ohms, 5.5 4- j5.5 and 5.54- j10 ohms. 
The "j" figure is the reactance of the 
inductor at a particular frequency. This 
diagram shows not only the magnitude 
of tne load currents, but also the phase 
difference between voltage and 
current.

It is this often large phase difference 
between the load voltage and current 
which makes an ordinary loudspeaker a 
far more stringent load than a simple 
resistor. Just how stringent can be seen 
in Fig. 4. This shows the load lines for an 
amplifier delivering 28 volts RMS to the 
above loads. The resistive load line (5.5 
ohms) is essentially a straight line — it 
starts at the 50 volt mark on the voltage 
axis and slopes up to a point coinciding 
with 7.27 amps and 10 volts.

Each load line actually portrays the 
voltage and current conditions of the 
output transistors. Notice that, for the 
resistive load line, each output 
transistor swings between cut-off (ie, 
no current) with a collector-emitter 
voltage of 50V, and a point where the 
transistor has a C-E voltage of 10V and is 
conducting at 7.27 amps. The peak 
dissipation on this load line is about 108 
watts, corresponding with 30 volts and 
3.6 amps. That peak dissipation is 
certainly a lot higher than the 78 watts 
mentioned above, when operating into 
an 8 ohm load. Note that the power 
delivered to a 5.5 ohm load with 28 
volts applied is over 140 watts.

By contrast to the 5.5 ohm resistive 
load situation, the load lines for the 
reactive loads (5.5 4- j5.5 and 5.5 4- j 10) 
are curved, and they sweep across into 
the high voltage area of the graph. This 
curvature of the load line means that 
the peak dissipation is very much 

higher than for a resistive load. For 
example, with the more reactive load, 
5.5 4- j5.5 ohms, the peak dissipation on 
the load line is about 184 watts! (45 volts 
multiplied by 4.1 amps.)

On the same graph we have drawn 
the hyperbola showing the power 
dissipation of a 150 watt transistor. If we 
continue to plot these curved load lines 
(representing all audible frequencies 
applied to the load) we shall find some

This rugged 
amplifier made by 
SAE is rated at 200 
watts per channel 
into 8 ohm loads 
and has no less 
than six output 
transistors in each 
channel.

that exceed the 150 watt dissipation. So 
we find that, at the very least, we need 
to specify a pair of output transistors 
which can each withstand peak 
dissipation in excess of 150 watts.

To cope with this stringent load 
condition the output transistors must 
be very rugged, substantially free from 
"second-breakdown" effects and may 
need protection circuitry. In addition, 
the output transistors should be 

reasonably linear in their current-gain 
characteristic and should have 
adequate bandwidth.

But the situation gets worse. What we 
have not allowed for, so far, is 
overdrive and short-circuited loads. If 
overdrive of the above loads is taken 
into account, the output transistors 
must each withstand peak dissipation in 
excess of 200 watts. High mains voltages 
make these figures even higher.

Clearly, we must find some very rugged 
power transistors and probably include 
an effective means of protection 
against overdrive, over-voltage and 
short-circuits.

At this point some readers may still 
be wondering why there is any 
difficulty in selecting high power 
transistors for a 100 watt amplifier. After 
all, there are complementary pairs of 
power transistors readily available with
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CONNECTORS & ELECTRONIC 
COMPONENTS

Superb quality and reliability 
from one of the oldest and most 

experienced manufacturers in 
the U.S.A.

dissipation ratings up to 250 watts. The 
problem with many of these transistors, 
however, is that due to "second- 
breakdown" effects, the full dissipation 
rating of the transistors is not applicable 
at the higher voltages which must be 
used.

As an example of this effect, consider 
one pair of complementary power 
transistors which nave a dissipation 
rating of 250 watts, maximum collector 
voltage or 140V and continuous current 
rating of 20 amps. On paper, that looks 
like an extremely rugged pair of 
transistors. But further examination of 
the specifications shows that the 
dissipation must be derated to under 
150 watts at a collector voltage of 70V 
and to 100 watts at 100V.

So as far as use in high power 
amplifiers is concerned, tne power 
transistor with the highest nominal 
ratings may not be the most rugged.

By way of explanation, "second- 
breakdown" is an effect whereby, at 
high voltage and high currents, the 
voltage distribution across the

suitable output transistors, the problem 
is actually worse for the driver 
transistors. While they are required to 
deliver only a twentieth (typically) of 
the output stage current, they must 
have similar voltage ratings to the 
output transistors. Second-breakdown 
effects usually apply a more severe 
constraint than for the heavy power 
devices, because the chip for typical 
driver transistors is usually quite small.

The task of the driver transistors is 
made more difficult by the fact that the 
current-gain of the output transistors is 
usually reduced at higher frequencies. 
This means that the driver transistors 
must deliver higher currents and their 
dissipation is consequently increased.

We have not mentioned Darlington 
power transistors as a possibility for this 
application. After all, they are attractive 
because they eliminate the need for 
separate driver transistors and some of 
the bias resistors which would 
otherwise be required. However, at the 
time of writing, we know of no 
Darlington device which is rugged

FIG. 4 VOLTS

The curved load lines for reactive loads produce peak dissipation figures, 
and to 100 watts at 100V.

AUSTRALIAN DISTRIBUTORS 
AUDIO TELEX COMMUNICATIONS 

PTY. LTD.
SYDNEY 
1 Little Street, 
Parramatta, 2150 
Tel: 633 4344

MELBOURNE 
7 Essex Road, 
Mt. Waverley, 3149 
Tel: 277 5311

BRISBANE
394 Montague Road, 
West End, 4101
Tel: 44 6328 
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semiconductor chip causes current 
crowding and localised "hot spots" 
which can cause failure of the device.

Summarising what we have discussed 
so far, we have found that an amplifier 
which is rated to deliver 100 watts into 8 
ohm loads must be able to cope with 
reactive loads which may nave a 
resistive component which is 
considerably less than 8 ohms. The 
reactance will cause appreciable phase 
shift between load voltages and 
currents and this, in turn, will cause the 
peak dissipation in the output 
transistors to be considerably higher 
than if the load was simply resistive. 
But if there are difficulties in selecting
1979 

enough to guarantee reliable operation 
in a 100W/8 ohm amplifier.

Well the foregoing should explain 
some of the stringent requirements for 
a higher power amplifier. No wonder 
many higher power amplifiers use 
multiple power transistors in parallel 
and series configurations.

By comparison with the output and 
driver stages, the early stages of a 
higher power amplifier are relatively 
easy to design, but finding suitable 
transistors is still a problem.

In the coming months we shall be
describing a power amplifier with a
target rating of around 100 watts RMS
into 8 ohms. Watch for it. ®



Build your own 
Weather Station

Fully Computerised Five-Function Digital Weather Station
The Heathkit ID-4001 Weather Station is microprocessor controlled 
and computes and displays weather data on easy-reading LED's— 
stores data in memory for instantaneous retrieval I Monitors indoor 
and outdoor temperatures and wind chill, barometric pressure, wind 
speed and direction, and time/data—all with electronic accuracy 
and reliability. It's ideal for home or office, boat clubs etc, anywhere 
accurate and instant weather information is needed.
1. Wind Speed. Two significant digits are displayed with your 
choice of average or instantaneous readings. Indicators show 
whether display is in miles-per-hour, knots or kilometres-per-hour. 
Date, time and magnitude of maximum wind gusts are retained in the 
memory and recalled whenever needed. Accuracy + 5% or better.
2. Wind Direction. Current wind direction is displayed by one of 
16 indicators arranged in a circular compass configuration, and 
identified by both compass points and radial degrees.

3. Temperature & Wind Chill. Displays include a 2j-digit 
readout with + and - signs, alternately displayed indoor/outdoor 
readings and switch-selected Fahrenheit and Celsius readouts. 
Temperature range extends from —40° to +70°C and from -40° 
to + 158°F. Computes wind chill reading automatically at the touch 
of a button. Date and time of maximum and minimum temperatures 
are stored in memory for future retrieval. Accuracy ± 1°C.
4. Barometric Pressure. A 4-digit readout is displayed, with 
indicators to show whether pressure is rising or falling, and whether 
display is in inches of mercury or millibars. Flange of pressure is 
28.00 to 32.00 in. Hg (981.9 to 1050 millibars). Date, time and 
magnitude of maximum and minimum pressure are stored in memory 
and instantly recalled. Compensated temperature range is 0°C to 
50° C (32° F to 122°F).

5. Time. 6-digit display with 12 or 24-hour format time readout, 
4-digit date readout and AM/PM indicator in 12-hour format.
Includes outdoor transducer assembly. Optional cable below. For 
120/240 VAC.

Kit ID-4001 S680.00inc.tax
Assembled IDW-4001 $800.00 inc. tax
IDA-1290-1, 50 ft cable $16.00
IDA-1290-2, 100 ft. cable $28.00
IDA-1290-3, 150 ft cable $37.50

Digital Indoor/Outdoor 
Thermometer

Digital Wind Speed and Direction 
Indicator

You'll never have to "gauge-guess” again I This fun-to-build kit 
monitors indoor/outdoor (or any two temperatures) with a big, 
bright J" high digital readout. The readout includes plus and minus 
signs as well as indoor and outdoor indicator lights, so you know 
at a glance which temperature is being monitored.

ID-1390AE SPECIFICATIONS: Temperature Range: Fahrenheit 
-40 to +120°, Celsius -40 to +50°.
KIT ID-1390AE $103.50

Outstanding accuracy and easy-to-read digital display make this 
kit a “must" for pilots, boaters, and anyone whose activities are 
affected by the wind.

ID-1590ESPECIFICATIONS:
Wind Speed 0-99 in miles per hour, knots or kilometres per hour.

KIT ID-1590E $125.50

ORDER BY COUPON NOW OR COME TO OUR SHOWROOM

Please rush me the Heathkit of my choice. My cheque 
for $...................is enclosed plus $7.00 for package
and post.
U Kit ID-1590E □ Kit ID-4001 ED Assembled IDW-4001
□ Kit ID-1390 AE For Kits ID-1590E, ID-4001 &
IDW-4001 indicate either:- OlDA-1290-1, 50ftcable 
□ IDA-1290-2, 100ft cable □ IDA-1290-3, 150ft cable

Name............................................................................................

Address .......................................................................................

........................................................................... P/Code...............

Send to: W. E Heathkit Centre
220 Park St., South Melb. 3205. Phone: 699-4999

WF664/79
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Can you talk the same language as your home computer?

Understanding BASIC
Never tried to program a computer before? Don’t worry, just about 
all of the new personal computers are programmed in Basic, a 
language that’s surprisingly easy to understand and use. Here’s an 
easy to read primer on Basic and how you use it.

by PETER A. STARK

Basic is probably the most popular 
and widely used computer language for 
small computer hobbyists, and with 
good reason — it is powerful, yet sim
ple. I'm sure you're ready to learn more 
about what Basic is and what it can do.

Originally invented at Dartmouth 
College in the USA early in the 1960s, it 
was intended to bring the computer to 
the average Dartmouth student in a 
way that had never been tried before. 
The traditional approach was to place a 
large computer centre in the corner of 
the campus and then force students to 
go to the centre to run their computer 
programs.

Dartmouth tried the exact opposite. 
It placed computer terminals 
throughout the campus, even in dor
mitories, within easy reach of every stu
dent. It then tempted students to use 
them, not only by having the terminals 
easy to get to but also by having a sim
ple computer language to program the 
computer with. That was the beginning 
of Basic!

Unlike earlier languages such as For
tran or Cobol, which were intended for 
large programs, Basic was intended for 
the small user. A Fortran and Cobol 
user had to prepare his programs on 
punched cards away from the com
puter. Only when he had the entire set 
of cards ready, would he go into the 
computer room and enter the cards 
into the computer. His problem would 
be run on the computer, his results 
printed or punched back into cards, 
and then he would be encouraged to 
leave to make room for the next user. 
In other words, these languages kept 
the user away from the computer as 
much as possible.

Basic, on the other hand, was design
ed for use with terminals, such as 
teletypewriters, which were connected 
to the computer and actually using the 
computer for extended periods of time. 
A student could sit down at a terminal 
and play a game against the computer 
for hours on end.

To make this entire idea practical in 
the days of million-dollar computers 
required the use of timesharing, 
where dozens or perhaps even hun

dreds of terminals were connected to 
the computer at the same time. Since 
the computer is so fast, it easily could 
take care of many students using the 
computer at the same time, with each 
student having the impression he was 
the only user.

But now, the entire approach has 
changed. For just a few hundred 
dollars, you can buy a small computer 
which can run Basic programs. Since it 
is no longer necessary to time-share, 
the computer system can be quite sim
ple and cheap, and yet still be powerful 
enough to run sizable programs, 
although only one at a time.

To see just what Basic is and what we 
can do with it, let's sit down at a com
puter terminal and type in some com
mands, seeing what the computer does. 
These examples were run on a 
Southwest Technical products MP-6800 
home computer, but would be much 
the same with any small home or "per

Like this Apple-Il machine, most personal computers are programmed in easy to 
learn BASIC language. (Courtesy Computerland).

sonal" computer system.
The first thing we notice is that the 

terminal has a keyboard similar to a 
typewriter, except some symbols are in 
new places and some keys have sym
bols not found on a typewriter.

For instance, above the comma is the 
symbol<, and above the period is the 
symbol >. Of special importance is a 
key labelled CR or RETURN, which 
means carriage return. This key means 
you are finished with a line and want to 
return the carriage, the part that prints 
on the paper, to the left, ready for the 
next line. Every line you enter into the 
computer must be followed by a CR to 
tell the computer you are finished it.

Some computers have a key called 
ENTER, which works very much like the 
CR key. The Tandy TRS-80 uses an 
ENTER key, for example.

Let's sit down at the terminal and 
start by pressing CR (or ENTER). The 
computer responds with

READY
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A typical personal computer keyboard. As you can see, it is very similar to that of a 
typewriter. (Courtesy Dick Smith Electronics).

In our case we get the message 
READY

which tells us the computer is ready, 
and waiting for a command. Let's enter 
a simple program telling the computer 
to print something:

10 PRINT 2 + 3

A one-line program like this is about 
as simple as you can get. Don't forget 
the CR or ENTER at the end. This simple 
program tells the computer to add 2 
and 3 and print the result.

Notice the number 10 in front. Every 
instruction of a Basic program must 
have a Une number before it, and this is 
line number 10. The 10 does not 
necessarily mean that this is the tenth 
line of a program; it just means that we 
have decided to give this line the 
number 10. We could have just as well 
numbered it 1 or 500. The point behind 
line numbers is that every line of a 
program has a different line number, so 
at some later time we can go back and 
remove or change lines at will, referr
ing to them by line numbers.

Once we have typed in a program 
such as this one, we can do two things 
with it — get a listing of it on the printer 
to check that we have typed it correct
ly, or run it. To get a listing, we type the 
word
LIST
and, as soon as we hit the CR, the com
puter responds with

0010 PRINT 2 + 3
READY 
#

With minor changes, the computer 
simply types the program as we have 
entered it.

Notice that, up until now, we have 
not seen the actual answer of 5, which 
the computer is supposed to print. We 
merely have entered the program and 
checked it. To actually perform it and 
get our answer, we type 
RUN

and the computer prints

5
READY 
#

Notice that there is a difference 
between lines of a program, which 
always get a line number, and com
mands to the computer telling it what 
to do with the program, which never 
get a line number. The commands we 
use most often are LIST and RUN, but 
each computer system has a number of 
other commands such as:
• NEW or CLEAR — Erase the program
• SAVE — Save the program on tape 
or other storage for later use
• LOAD — Load a program previously 
saved back into the computer

Let's erase the simple program we 
wrote and enter a new one:
NEW
READY
# 10 LET I = 3
# 20 LET J = l + 17
# 30 PRINT I, J 
#

With one exception, every program 
instruction starts with a short word such 
as LET or PRINT right after the line 
number. The one exception is that with 
many computers, the word LET may be 
omitted. Notice that each line has a line 
number. We could have numbered the 
lines 1, 2, 3 but this is a bad habit to get 
into. Very often we find, after trying to 
run the program, we made a mistake 
and have to add a few lines. With lines 
numbered 10, 20, 30, and so on, it's easy 
to slip in extra lines such as line 15 or 18. 
Even though we may enter them at a 
later time, giving them a line number 
between 10 and 20 will automatically 
tell the computer that we want them 
placed in that order.

In the above program, lines 10 and 20 
mean just what they say. Line 10 says to 
let a number I be equal to 3. We have to 
learn the difference between constants, 
which are constant and never change, 

and variables which can vary and 
change. In this line, the number 3 is a 
constant while I is a variable. We could, 
for example, insert another line into 
the program as follows:

22 LET I =5

I thus changes — it was equal to 3 at 
line 10, but becomes equal to 5 at line 
22. We could now get a listing of the 
program as follows:
LIST
0010 LET I = 3
0020 LET J = 1+17
0022 LET I =5
0030 PRINT I, J
READY 
#

Notice how the computer 
automatically put line 22 in the right 
place, between 20 and 30.

Constants are plain numbers such as 
3, 5,17, or -12.597. There is a way of ex
pressing very large or very small con
stants by using powers of 10, but that 
need not concern us at this point. By 
their very nature, they obviously never 
change.

Variables, on the other hand, are 
represented by letters such as I or J. In 
fact, any of the letters A through Z can 
be used for variables. Since this only 
would allow 26 different variables, Basic 
also allows variables to be represented 
by a letter followed by a number from 
0 through 9. This is very convenient for 
calculations on electrical circuits, since 
the values of resistors can be 
represented by the variables RI, R2, 
and so on.

Let's take the above program and run 
it.
RUN 
5 20
READY 
#

To understand what has happened, 
we have to examine the above program 
line by line. Line 10 told the computer
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FOR 20 YEARS WE'VE BEEN AHEAD OF OUR TIME ...

Fairchild has been leading the solid state electronics revolution since 1959. We have a distinguished list 
of industry firsts, Industry standards and Industry leaders. And while we’ve been pioneering 
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UNDERSTANDING BASIC — THE LANGUAGE OF YOUR COMPUTER

to let the variable I equal 3. Line 20 says 
to add I (which is 3) to 17, and let J be 
the answer. Thus J becomes equal to 20. 
Then, line 22 says to let I equal 5. From 
this point on, I is 5, not 3, so that line 30 
prints 5 for I and 20 for J.

As you can see, the computer per
forms these instructions in the order of 
their line numbers, not in the order we 
typed them in. This is another impor
tant use of line numbers — they specify 
the order in which the computer will 
perform its instructions.

The opposite of a PRINT statement is 
an INPUT. For an INPUT, the computer 
stops, prints a ? prompting character, 
and then waits for you to type in 
something. Let's write a short program 
to allow you to type in a number, have 
the computer multiply it by 3, and print 
out the answer. First erase the old 
program:

NEW
READY
#

Now enter a new program:

#10 INPUT N
#20 S = 3* N
#30 PRINT S

Line 10 allows you to type in a 
number, which becomes the variable 
N. Line 20 multiplies it by 3 to produce 
another variable, S; notice how a star * 
is used to mean times. Finally, line 30 
prints out the product S. If we now 
type:
# RUN

the computer prompts with
?

and if we supply a number, such as

1.2

the computer comes back with 
3.6
READY
#

This would not be much fun if we 
could only enter and print numbers, 
but Basic also allows us to use letters 
and words. For example, let's add the 
line:
# 5 PRINT "TYPE IN A NUMBER AND I

WILL MULTIPLY IT BY 3"
and change line 30 to read
#30 PRINT "THE ANSWER IS", S
If we list it, we get the printout
# LIST
0005 PRINT "TYPE IN A NUMBER AND I 
WILL MULTIPLY IT BY 3"
0010 INPUT N
0020 S = 3* N
0030 PRINT "THE ANSWER IS", S
Now try running it:
#RUN
TYPE IN A NUMBER AND I WILL 
MULTIPLY IT BY 3 
? 7
THE ANSWER IS 21
READY 
#

As you can see, enclosing a message 
in quotes (") and placing it in the PRINT 
statement makes the computer print it 
exactly as it stands.

Another type of variable is the string 
variable. It is generally signified by a 
letter A through Z, followed by the $ 
sign. Its function is to hold a string of 
letters or other characters from the 
keyboard, but allow them to be chang
ed, like variables, throughout a 
program. To illustrate, let's try a new 
program: 
# NEW

READY
#10 PRINT "WHAT IS YOUR NAME?" 
# 20 INPUT N$
# 30 PRINT N$, "IS A NICE NAME"

Line 20 lets us input a string of letters, 
while line 30 prints them out again, 
watch what happens when we run the 
program:

# RUN
WHAT IS YOUR NAME?
? PETE
PETE IS A NICE NAME
READY

After inputing the name PETE, the 
computer printed it out again, followed 
by the words IS A NICE NAME. There is 
a large space after PETE which is put in 
by the computer because Basic normal
ly prints its output spread out across the 
page to be in nice columns if numbers 
are being printed, in this case it makes 
the output look messy, but that is easy 
to get around if we use a semicolon (;) 
in line 30 instead of a comma. This is 
one of the fine points in Basic, which 
are of little interest to the beginner but 
are very useful to the expert.

Next month we will take this sample 
program a little further, and use it to 
show how you can get your computer 
to do things a controlled number of 
times. We'll also have a look at the ways 
it can be told to make decisions.

Programming your computer in 
BASIC is easier than you thought!

(Continued next month)

Reprinted from the March 1979 issue 
of “CQ” magazine, by kind permission 
of the author and Cowan Publishing 
Corporation.

EXPAND 
YOUR 
M6800 

D2 KIT
OR OTHER 

Microcomputer 
With

PP
Motorola Exorcisor 

Compatible Modules

M4-16 16K STATIC RAM CARD Using 21141
Ass. & T.Kit

• PCB & Support ICs $ 97 20 —
• 4K 450nS Low Power $153 20 $179 80
• 8K 450nS Low Power $20720 241 35
• 16K 450nS Low Power $312 60 $359 70
• 4K 300nS Low Power $161.20 $187 80
• 8K 300nS Low Power $223 20 $25735
• 16K 300nS Low Power $344.60 $391.70
R16-2 16K PROM CARD WITH ON-BOARD 
PROGRAMMER For Single +5V Supply 2716 
• Ass & tested with Low Insertion

Force Sockets
• Ass & Tested with Zero Insertion

Force Sockets
• D2 Kit Driver Program

(listing + instructions)
2708 PROM PROGRAMMING CARD
• Ass & tested
• D2 Kit driver program

(listing + instructions)
• D2 Kit driver program in 2708 

Specify base address
• Driver program for M6800 and VDU 

type Monitor (list + instr)
RM 32 16K/32K/64K PROM CARD WITH 
BANK SELECT
• For mixtures of different Proms

Assembled & tested
PB-1 WIRE WRAP BOARD
• Plated through holes with ground plane

$197.30

$243.80

$1000

$139.70

$10.00

$2400

$ 10.00

$169 70

$42.50

AD-2 ADAPTER
• Allows R2 to plug into Exorcisor type edge connector. 

Available shortly
24 pin PROM SOCKETS
• Low Insertion Force each $4.20
• Textool Zero Insertion Force Socket each $9.50
PROMS & RAMS
• 2716 (single supply). 2708. 2114L available
CDB-150 FAST AUDIO CASSETTE INTERFACE
• Complete in Case (Software driver included) $185 60
D2 KIT BUFFER ICs
• 2 x 8T26, 3 x 8T97. 7430
BACKPLANES AND EDGE CONNECTORS
• 5 Slot Backplane (has ground plane)
• 11 Slot Backplane (has ground plane)

$12.00

$26.50 
$3600

• Edge Connectors
(PCB mounting or solder eyelet) each

5 for
11 for

$8.30
$38.70
$82.20

For Data sheets send stamped SAE
Add 15% if Sales Tax Applicable.
Postage & Packings: $1.00 cost under $50, $2.00 from $50 to 
$150, $3.50 cost over $150.
Products Designed & Manufactured in Australia by

19 Suemar St, Mulgrave, Vic. 3170 
Ph (03) 546 0308

PP Pennywise Peripherals
Pennywise Peripherals
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Using the PIPLA/PIPBUG2
ROM in your 2650 system
After some delay, Signetics has released the 2656/CP1002 ROM 
device containing its “PIPLA” line assembler program, together 
with an improved version of the PIPBUG monitor. Here are details 
on how the device can be used with our 2650 Mini Computer 
system.

by JAMIESON ROWE

If you built up our popular 2650 Mini 
Computer system, you'll probably be 
aware that there was provision for a 
mysterious 40-pin IC, on the expansion 
board described in the November 1978 
issue. This was explained at the time as 
simply "a possible future addition", 
and until now we haven't been able to 
clarify the situation any further.

Actually I did give a clue to the iden
tity of tne mysterious device in the 
April 1979 issue, in the article describ
ing a simple line assembler program for 
2650 systems. As you may recall, I men
tioned that the assembler was based on 
PIPLA, a program developed by 
Signetics in the USA to go into a 
"special ROM device" along with a 
modified and enhanced version of 
PIPBUG.

But now the full story can be told. 
The mysterious device in question is 
the CP1002, a custom-programmed ver
sion of Signetics' 2656 "system memory 
interface" (SMI) device, and it is finally 
available.

I first learned of the CP1002 back in 
April 1978, during a visit to the Signetics 
facility in California. In fact during the 
visit, the Signetics people very kindly 
gave me a pre-production sample of 
the device, in tne expectation that it 
would be going into production short
ly-

Shortly after my return, David 
Edwards and I were planning the ex
pansion board for the 2650 Mini Com
puter, and in view of the likely release 
of the CP1002 we decided to allow 
space for it on the board. However 
after this was done we were advised by 
Philips that Signetics had struck unex
pected trouble with the device, and its 
release would be delayed. By this stage 
it was too late to modify the PCB 
pattern, so we were forced to gloss over 
the matter.

Apparently Signetics struck more 
trouble than they expected, because as 
the months wore on the CP1002 still 
failed to appear. This was one of the
74 ELECTRONICS Australia October, 

reasons that I finally decided to 
describe a modified version of the 
PIPLA line assembler, in the April 1979 
issue.

Well, the problems must finally have 
been solved, as the CP1002 is here at 
last. So without further ado let's see 
what it contains, and how you can hook 
it into your 2650 Mini Computer.

As mentioned above, the CP1002 is 
actually a custom-programmed ver
sion of the Signetics 2656 SMI device. 
This is a mask programmed N-channel 
MOS LSI device, in a 40-pin package, 
and containing 2K bytes of ROM, a 128- 
byte static RAM, a clock oscillator, an 8- 
bit latch and 8 multi-purpose pins 
which may be programmed to serve as 
either I/O lines or memory block chip 
enable outputs.

In the case of the CP1002 version, the 
2K ROM contains two useful programs. 
One is PIPBUG2, a modified and 
enhanced version of the familiar 
monitor program used in most small 
2650 systems; the other is PIPLA, a small 
line assembler.

PIPBUG2 is similar to the original 
PIPBUG, but it offers some additional 
features. One is that it will operate at 
either 110 or 300 baud, as far as com
munication with the terminal is con
cerned. It is automatically synchronised 
to whichever of these rates is required, 
simply by sending in a "U" from the 
terminal keyboard after the CPU has 
been reset.

Another feature offered by PIPBUG2 
is that it is capable of dumping a 
program in the binary format needed 
to program PROMs on a Data I/O 
PROM programmer. And there is a 
third feature: the ability to perform 
hexadecimal addition.

The only drawback of PIPBUG2 is that 
Signetics have made it quite different 
from the original PIPBUG in terms of 
subroutine calling addresses, etc. So if 
you have a swag of programs which 
make use of the subroutines in original 
PIPBUG, you'll have to modify them for

1979 

use with PIPBUG2. It isn't just a matter 
of changing the subroutine calls, either 
— some of the subroutines use 
different registers, and different 
parameters.

As for PIPLA, the line assembler, this 
is very similar to the line assembler I 
described in the April 1979 issue. The 
only differences are as follows:
1. PIPLA gives no initial identifying 

message.
2. PIPLA assumes an initial origin at 

0C00, rather than 0440.
3. PIPLA has no facility to accept the 

DATA directive.
4. PIPLA does not strip the address of 

non-branching absolute address in
struction to 13 bits, so that can make 
errors when assembling programs 
for pages other than page 0.
Of course a final difference is that 

PIPLA is meant to go with PIPBUG2. It 
uses subroutines from the latter, and 
thus is dependant upon it.

What it boils down to is this. The 
CP1002 provides you with PIPBUG2 and 
PIPLA, resident in ROM so that they're 
always ready to go. And together the 
two programs are a big improvement 
over the original PIPBUG, which you 
can consider them as replacing. But 
whether you'll want to replace your ex
isting PIPBUG ROM with the CP1002 
will probably depend upon how many 
programs you have that use the original 
PIPBUG subroutines. If you've got quite 
a lot, you may not find the idea too at
tractive.

For those who do want to use the 
CP1002, it can be connected into the 
2650 Mini Computer quite simply. The 
details are shown in the diagrams. As 
you can see, the main thing is to add a 
40-pin DIL socket to the previously un
used space on the expansion board 
(78UP9). Most of the necessary connec
tions are made by the PCB pattern, 
already. All you have to do to get the 
ROM section of the device in operation 
is to run a wire from pin 22 of the 2650, 
to supply the WRP signal to the 
CP1002's pin 17.

The CP1002 has its own internal
memory block decoding, so that it
automatically assumes the address
range 000-87F. The ROM occupies the
addresses 000-7FF, while the 128-byte
RAM occupies 800-87F.



What this means is that to prevent 
bus conflict, no other memory devices 
can occupy the same memory range. As 
you won't need the original PIPBUG 
ROM any more, this will free the bot
tom IK (address range 000-3FF). 
However you'll probably have to shift 
some of the RAMs out of the range 
from 400-7FF and 800-BFF, to higher 
blocks. Depending upon your system 
and the amount of RAM you have, this 
may be simply a matter of changing 
links at the output of the 74LS138 
decoder on the CPU board.

As you can see, the CP1002 also 
provides for a crystal clock oscillator for 
the 2650 CPU. So if you haven't provid
ed your 2650 with a crystal clock as yet, 
this can now be done by adding a 
4.000MHz crystal, three resistors and a 
capacitor as shown. Space is already 
provided for these components, 
alongside the CP1002 socket on the ex
pansion board.

The output of the clock oscillator 
appears at pin 10 of the CP1002, and is 
at 1MHz ready to connect directly to 
the clock input of the 2650 chip (pin 
38). Needless to say you will have to 
remove the existing 74LS123 clock os
cillator chip, to prevent it loading down 
the new clock signal. If you have used a 
socket for the 74LS123 this will simply 
be a matter of unplugging the IC from 
its socket. Otherwise you may have to 
unsolder the IC and remove it that way, 
although some may elect to simply cut 
the PCB trace connecting its output pin 
5 to pin 38 of the 2650.

In the CP1002 version of the 2656, the 
eight "multi-purpose" pins are 
programmed as memory block select 
and extended I/O address enable out
puts. Although these are unlikely to be

TABLE 1: 2656/CP1002 SMI enable outputs

PIN LABEL FUNCTION ADDRESS M/IO

34 XO I/O enable FF 0
35 X1 Mem. select 0C00-0CFF 1
36 X2 Mem. select 0D00-0DFF 1
37 X3 Mem. select 0E00-0EFF 1

9 X4 Mem. select 0F00-0FFFor
1F00-1FFF 1

8 X5 I/O enable 00-03 0
7 X6 I/O enable 04-07 0
6 X7 I/O enable FF 0

of much use in the 2650 Mini Computer 
system, Table 1 shows the significance 
of eight signals. Note that four of them 
are memory chip enables for 256-byte 
blocks, while the other four are enable 
signals for extended I/O addresses.

When you have wired in the CP1002 
and checked it out, you'll be ready to 
turn on the system and try it out. As 
with the original PIPBUG, PIPBUG2 
starts at address 0000 and thus comes up 
immediately due to the power-up 
reset. But in this case it doesn't print its 
prompt asterisk (*) immediately; in
stead it waits for you to key in a "U" 
from the terminal, in either 110 or 300 
baud. This tells it which of the two rates 
you want, and it then locks onto that 
rate and sends out the prompt 
character to show that it's ready for 
business.

The commands for PIPBUG2 are the 
same as for its predecessor, except for 
the two extras. The format for the hex 
addition command is

H sp AAAA sp BBBB cr 
where H is the command character, 

AAAA is one of the hex numbers to be 
added, BBBB is the second number, sp 
is a space and cr is a carriage return. 
Leading zeroes are not necessary when 
keying in the numbers.

Note that you can use this command 
to perform a hex subtraction by using it 
to tell you the 2's complement of the 
subtrahend first, then adding that to 
the diminuend. To get the 2's comple
ment you first work out the 1's comple
ment yourself, simply by complemen
ting all bits individually. Then use the H 
command to add 1 to this figure, which 
will give you the 2's complement. Final
ly you then use the H command again 
to add this to the second number.

The format for the PROM program
ming dump command is

P sp A sp BBBB sp CCCC cr 
where P is the command character, A is 
a parameter specifying the bits of each 
byte to be dumpeo, BBBB is the starting 
address in memory of the data to be 
dumped, and CCCC is the number of 
following words (i.e., one less than the 
word capacity of the PROM to be

CPU BOARD DATA BUS

CPU BOARD JADDRESS BUS\

D7D6D5D4- D3 D2DI
A14 A13- A12A10-A9-A8A6A5-A4A3A2A1

4039|38323130292827262524232221201918

2656 CP1002

171615

1MHz CLOCK TO 2650 (SEE TEXT)
PINS 6-9, 34-37: SEE TEXT

WRP (FROM 2650 PIN 22)M/IOR/WOPREQ
ABOVE: The wiring required on the 2650 Mini 
Computer expansion board, In order to use the 
CP1002. The address, data and supply connections
are provided already by the PCB.

LEFT: The schematic connections tor the CP1002 
ROM. No chip enable signal Is required, as It 
contains its own address decoding. The crystal 
oscillator Is optional.
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COMPUTER COMPONENTS
5100 BOARDS

ETI 640 VIDEO 
DISPLAY BOARD

8 KSR 8K 
RAM BOARD

PELTER EFFECT 
DEVICE

• ETI May 1978
* 16 lines — 64 characters

Memory mapped software controlled
* Upper — lower case

PCB Epoxy glass plated through holes
hard gold plated contacts $24.00

* Uses 2102 type RAMS.
Fully buffered address, control and 
data lines.

* Selectable waite states 0, 1,2, 3.

KIT complete $94.00

STEWART 11 SLOT 
MOTHER BOARD

PCB with manual..................
Manual (refundable with PCB 

purchase) ............................

$39.50

$5.00
As used in Aug Electronics Australia.

$15.50

CERMET SINGLE 
TURN TRIM POT

Spectrol model 63 P 
ACTUAL SIZE

Double sided heavy fibreglass 
resist, solid ground plain on top 
reduce noise.
Active or passive termination 

PCB (with instruction sheet) $
Complete assembled and tested

solder 
side to

39.50

with active termination $120.00

CARD CAGE for 11 slot Mother Board 
with 11 pairs card guides $27.50

WW1 PROTOTYPE

edge connector $27.50

PCB with manual
Manual (refundable with

PCB purchase)* Capacity 70 14 pin sockets
’ Optional split power rail
* Ideal for wire wrapping or 

direct solder wiring
Full bussed ground plane
Full plated through holes Gold plated

CPUI 8080A 
PROCESSOR BOARD
• 8 level vector interrupt.
• Uses 8224 clock generator
PCB with manual..........
Manual only (refundable) 
Kit complete ..................

. $39.50 
$5.00 

$110.00

DIBI DISC 
CONTROLLER BOARD
* Controls up to 4 single or double 

sided drives.
Data protect features include 
automatic disable of write — gate 
during power down for data integrity

* Supported by a reliable 
package K2 FDOS and 
diagnostic documentation

software 
complete

$44.50

$5.00

REAL TIME CLOCK 
FOR S100 BUS

Two independent interrupts Software 
programmable One in 10 usee Step, 
the other in 100 u sec to 10 seconds ■

Uses on board IMHZ XTAL oscillator
PCB with manual 
program

Manual (refundable with 
PCB purchase'

and sample 
$39.00

$5.00

MEM2 16K S100 STATIC EP 16K EPROM BOARD 
MEMORY BOARD

• Uses 2114 RAMS
• Wait state generation
• Addressed on 4K boundaries
• Complete documentation
• Silk screen parts layout 
Bare board W/- documentation 
2114 450 nS...............................
Manual only (refundable with 
board purchase
Complete Kit (less 2114s)

$39 50 
$ 5.95

* Accepts up to 16 2708 or 2716.
’ Addressable to any 16K boundary.
’ Only Eproms installed need be 

enabled. Unused locations may be 
allocated for RAM

* Selectable wait states 0, 1,2, 3, 4
* All S100 lines fully buffered.

$ 5.00 
$95.00

PCB BOARD with manual $39.50
Manual only (refundable when PCB
purchased $5 00

Z80 CENTRAL PROCESSING UNIT

Software:
The Z-80 CPU will accept most existing 

8080 software without modification in
cluding Assemblers. Debuggers. Disk 
Operating Systems. Basic and Fortran
Support:

The Z-80 CPU is fully S-100 compati
ble and supported by a full range of 
peripherals from both Ithaca Audio and 
other vendors
Features:
• On-board 2708 EPROM
• Power-on-jump to any 4K boundary 

above 32K-RAM. ROM. or the on-

board 2708
• Front panel-less operation allowed 

by on-board run-stop flip-flop and 
optional generation of MEMORY 
WRITE

• Selectable wait states on the follow
ing cycles M1 cycle
Memory Request cycle On-board
ROM cycle Input cycle Output cycle

• Selectable 8080 or Z-80 1/0 ad
dressing modes

• DMA Grant tri-states all signals from 
processor board

• 8224 clock generator provides 8080 
like 1 and 2 for the S-100 Bus

PCB with manual $44.50
Manual only (refundable when board
purchased) 
Kit c o rr 
4MHz

$5.00

$125 00
Built and tested 2MHz board $175.00

601-400 
with Data Sheets

Red 
Green . .
Yellow

LEDs Cheaper 
by the 100

100/$ 12 00
100/$ 18 00

. 100/$ 18 00
• 2” dia mounts 3c extra

DREAM
ELECTRONIC AUSTRALIA 

MICROCOMPUTER PROJECT 
Kit for main board (including programme 
2708)

Please write for price.

PCB (fibre glass) only 
2708 programmed 
Key Pad 19 keys 
Kit (less key pad) 

PCB for power supply

DIP SWITCHES
(On-Off Contacts)

4
6
8

10

positions 
positions 
positions 
positions

4
6
8
10

$1 50
$1 70
$1 80
$3 45

$14 50 
$15.50 
$17 50
$90.00

$4 50

COMPUTER GRADE
CAPACITORS

6.800MF
10.000MF
10.000MF
10.000MF
22.OOOMF 
22.000MF
33.000MF
68.000MF

100.000M F

NEW RANGE ALL EX STOCK
16V.
16V .
25V .
40V .
25V 
40V 
16V . 
16V . 
10V .

$ 
$ 
$

5
7
8

$10 
$10 
$18 
$10 
$17 
$17

10 TURN POTENTIOMETERS
Stock resistance values

50R. 100R. 200R.
500R. 1K. 2K. 5K.
10K. 20K. 50K.
100K

Spectrol model 534 W shaft
Price

BRIDGE 
RECTIFIERS

1.5 Amp 20ÖV $0.60
1 5 Amp 400V $0.75

WO2
WO4

WO6 
KBPC602 
KBPC606 
KBPC1002 
KBPC1004
KBPC3502 
KBPC3504 
MDA3508 
MDA3510

1.5 Amp
6 Amp
6 Amp

10 Amp
10 Amp
35 Amp
35 Amp
35 Amp

600V 
200V 
600V 
200V 
400V 
200V 
400V 
800V

$0 90 
$1.80 
$1.95 
$2 10 
$2 45 
$2.95 
$3.30 
$4 50

STOCK VALUES
10R, 20R. 50R. 100R, 200R. 500R, 1 K, 
2K. 5K. 10K, 20K. 50K. 200K. 500K.
1M. 2M
1—9 $0.85
10—99 $0.75
100 $0.65

Values may be mixed.

20 TURN

10R. 20R. 50R. 100R. 200R. 500R. 1 K. 
2K. 5K. 10K. 20K. 50K, 100K. 200K 
500K, 1M. 2M.
’-9 S1.10
10—99 $0.90
100 SOSO

Values may be mixed.

P C. EDGE CONNECTORS

S100 gold plated wire wrap
S100 solder tail

D2 Motorola bus
.43/86 solder tail
43/86 gold plated wire wrap

DIP PLUGS
Ideal for use with flat 
ribbon cable or to 
mount components on 

14 pin $0.56 
16 pin $0.58

$6.759
10 4- values may be mixed $5.75

MULTIDIALS

$ 9.50 
$8 50
$16.^

Dials to suit 10 T Pots
Model 21 1.8 dia
Model 16 9” dia
Model 18 T x 1 75" dia.

35 Amp 1000V $5 60
All items plus 15% sales tax unless otherwise marked prices subject to change without 
notice.
All orders plus packing and freight $2 small items $5 large and heavy parts
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$6 50 
$4.90

$6.34
$7.40

24 pm $0.94
40 pin $2 00

POWER TRANSFORMERS
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS

See Feb 1979 EA for full details
Good regulation Electrostatic 
SE 805
8 V (g 5A 2x15V (a 1A
SE 810
8V & 10A
SE 820
8V (a 20A

2x15V 1A

15V Qi 1A
15V (a 3A

shield

$16 50

$19.50

$29 50

Gold Plated 
WIRE WRAP PINS

Per Hundred
Y Y*^ WWT 1 Slotted Head 
‘YY1- WWT 2 Single Sided

WWT 3 Socket Head 
WWT 4 Double Sided

COMPUTER
COOLING FANS
Muffin fan 4 square
110V 
240V

Sprite fan 
110V 
240V

$5 
$5

$15 
$5

$32.50
$24.50

3W square
,$26 50

' $24.50
Range of larger fans available Send for 
details

STEWART ELECTRONICS
33 SUNHILL ROAD, MT WAVERLEY 3149
Phone (03) 277 0622 
Bank Card Accepted.

Telex AA36908 
Mon.-Fri. 9am-6pm 
Sat. 9am-12noon



CP1002 “PIPLA” ROM

loaded). As before sp means a space, 
and cr means a carriage return.

The parameter A is used to specify 
the dumping format. There are three 
formats allowed; you can either dump 
all 8 bits of each memory byte, only the 
least significant 4 bits of each, or only 
the most significant 4 bits. The three 
modes correspond to the following 
values for parameter A:

0 — all 8 bits dumped
1 — only the least significant 4 bits
2 — only the most significant 4 bits
If options 1 or 2 are specified, the 

four bits of data are right justified and 
the upper four bits are dumped as 
zeroes.

The remaining command functions 
provided by PIPBUG2 are virtually 
identical to those of the original 
PIPBUG. Hence there is the "A" com
mand to examine and alter memory, 
the "L" command to load from cassette 
or paper tape, the "D" command to 
dump to cassette or paper tape, the "S" 
command to see and set the registers, 
the "B" command to set a breakpoint, 
the "C" command to clear a breakpoint 
and the "G" command to transfer com
mand to a user program. These are all 
used in exactly the same manner as 
those of the original PIPBUG.

As with the first version of PIPBUC, 
there are a number of utility sub
routines in PIPBUG2 which may be call
ed by user programs. The most useful 
of these are described in Table 2. Note 
that as mentioned earlier, some of 
these sub-routines are significantly 
different from those in the original 
PIPBUG when it comes to use of 
registers, etc.

The PIPLA line assembler starts at hex 
0400. As mentioned earlier it gives no 
initial identifying message and assumes 
a starting origin of 0C00 for the 
program to be assembled. So when you 
call it, the response is simply

0C00.
Apart from this, its operation is very 
similar to that of the modified 
assembler I described in the April 1979 
issue. You can change the origin as 
desired with an ORG directive, store a 
string of ASCII characters with an ASCI 
directive, and return to PIPBUG2 with 
an END directive. The only directive 
not available is the DATA directive.

There is only one other point to 
remember. The input buffer used by 
PIPLA is only 24 characters long, com
pared with the buffer of about 60 
characters used by the modified 
assembler. So you cannot have a long 
string in an ASCI directive, nor can you 
fit in comments after the operand field 
of an instruction line. But you can still 
have normal comment lines (identified 
by an asterisk as the first character), as 
long as they are shorter than 24 
characters. ®

TABLE 2: User-accessible subroutines in PIPBUG2

LABEL FUNCTION CALL BY

CHIN Inputs a character to RO from 
the serial terminal

ZBSR *0009 
(BB 89)

COUT Outputs a character from RO to 
the serial terminal

ZBSR *0007 
(BB87)

BIN Reads two hex chars from the 
terminal, forms byte in R1

ZBSR *000D 
(BB8D)

BOUT Prints the byte in R1 as a two-digit hex 
number (Data in RO is destroyed)

ZBSR *000B 
(BB8B)

LKUP Converts a hex char in RO Into 
a 4-bit number (returned in RO also)

ZBSR0026 
(BB26)

GNUM Fetches a 4-digit number from 
the input buffer, stores in R1 and R2

ZBSR *000F 
(BB8F)

STRT Steres R1, R2 into 80D, 80E
ZBSR0021 

(BB21)

INCRT Increments contents of 80D, 80E
ZBSR0017 

(BB17)

CRLF Sends CR, LF to terminal
BSTA, UN01A9 

(3F01 A9)

CHNG Converts the byte in RO into two 
hex chars returned in R1, R2

BSTA,UN 028D 
(3F 02 8D)

FORM Outputs 3 spaces to terminal
BSTA, UN 0360 

(3F 03 60)

GAP Output 50 spaces to terminal
BSTA, UN 0364 

(3F 03 64)
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SELECTRIC APPROACH TO HIGH QUALITY PRINTING

Any model IBM SELECTRIC typewriter can be interfaced as a 
computer output printer operating at 13.5 cps. The 
interface comprises a precision solenoid assembly which fits 
to the underside of the typewriter without drilling, tapping 
or permanent modification. Installation takes approximately 
4 hours and is extensively documented. If you prefer, ASP 
or interstate agents will install the solenoids for $75.00 
(subject to inspection of your typewriter). Use as a 
typewriter is unaffected, the keyboard does not feel heavy, 
or in any way altered.

The electronics provided convert ASCII code into the proper 
bail select code for the typewriter, control the operation 
of the typewriter and allow the host computer to communicate 
on a variety of different interface standards. Available 
are S100, TRS80 (without Expansion Interface) and Universal 
Interfaces.

Prices: (including Sales Tax) S100 $599.00
(10% off for multiple orders) TRS80 $699.00

RS232/Parallel $729.00
IEEE $759.00

Dear Ali, I'm convinced I should be more Selectric? 
Please reserve the conversion noted below and send me 
your Order Form.

Type of Interface Quantity My computer is a

NAME:

ADDRESS:

PHONE:

* SELECTRIC is a Trade Mark of IBM

111 micRacampuTERs nX 799 DANDENONG ROAD.
JU EAST MALVERN 3145.EAST MALVERN 3145.

Telson. 2118855 2118344

THE S100 BUS STOP"

Slot back plane, 15 amp power supply, fan, key
card guided.

DUAL SERIAL PORT B' 
NEW PRODUCTS

16K. 2114. Low Power 1 2 Amps Typ for 16K, 300 
450nS, 4K addressing. 4K write protect switches. 

Cromemco bank select, wait states, plated thru-holes.
solder mask See FEB project for details
Assembled and tested $366 00. $5 00 P&P Reg mail
Kit Price $299.00________

switch, bench mount, rack mount, fully 
anodised alum 5 sockets in basic unit.
Basic Bench Mount Kit (incl. cover)
Basic Rack Mount Kit

UV EPROM ERASERS
Power Supply S100 Kit 8 V + 1 6V. —16V
Accessory Kit
Reg Power Supply 6800 mi

5v. + 12V. —12V

$196.00 
$17500 
$ 79 00 
$ 52.00

$104 00
FO B Overnite Transport (Assembled & Tested add 
$100 00)

9 Parallel Ports (programmable) 2 Serial Parts TTY 
RS232 or TTL Baud rate generator 9600 to 75. full ad
dress decoded, low power buffers, plated thru holes, 
solder mask $189
KIT PRICE $164 00 P&P $3 00 ASS PRICE $225.

 D u a I serial port version._______________

DISC DRIVES
Shugart SA400 Mini
Shugart SA801

New product range. LEE/T 1 5W tube — 120 min. timer 
— up to 40 eproms — will erase in 10/15 min Model 
MEE/T — 8W tube — 120 min. timer up to 10 eproms 
— will erase in 20/30 min Model MEE is the same as 
MEE/T but with no timer All erasers have safety cut out 
switch.
PRICE: LEE/T $105.00, MEE/T $93.50. MEE $74.00 
P&P $3.00
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S100 16K Eprom Board Kit 
S100 Z80 4 MHz CPU Board 
S100 Floppy Disc Controller 
S100 11 Slot Back Plane 
Extender Termination Board 
S100 Sockets
S100 Wire Wrap Board 
S100 Extender Board Kit

$90 00
Kit $155 00
Kit $168 00

$3600
$7000

$8 00
$28 50
$33 00

P&P
P&P
P&P

$3 00
$3 00
$300

6800
6800
6800
6800
2708

PRODUCTS
11 Slot Back Plane
11 Slot Chassis (Basic 
Extender Board Kit 
EPROMS (ceramic)

$37500 P&P $500 
$650 P&P $5.00

$36 00 
Rack) $175.00 

$33 00

Number Cruncher Kit (MM57109) $49 50
Paper Tape Reader Kit 
Front Panel Display Kit
8080 Single Step Control Kit

bankcard
BUILT AND TESTED

450nS. guaranteed quality 
2716 Eproms (single supply)

$12 00
$47 50

2114 RAMS Low Power Hitachi. Super Rams
450 NS
300 NS

$7 50
$8 50

$69 50
$87 50
$21 65

Give name, number, expiry 
date and signature For mail 
order sales

P.O.A.
ALL PRICES ADD 15% S.T. IF APPLICABLE
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Send 60c in stamps for computer printout catalogue 
for full production information and price list. 
All products Aust, made and ex-stock (almost). 
Dealer enquiries welcome.

S.M. ELECTRONICS
10 STAFFORD CRT DONCASTER EAST. VICTORIA, 3109 
BOX 19 DONCASTER EAST, 3109. Dealer A C T 81 5011
PHONE (03) 842 3666. 842 3950 SYD (02)661 9237



Microcomputer 
News & Products

Itoh line printer
Ampec Engineering advise that they 

are now able to supply the Itoh model 
8300 dot-matrix serial impact printer, in 
both parallel-input and RS-232C inter
face versions. The printer is bidirec
tional, and has a printing speed of 125 
characters per second. The standard 
versions print both upper and lower 
case on a 5 x 7 matrix, but 7x9 matrix is 
available as an option. This gives im
proved character readability.

The printer uses tractor feed with 
perforated fan-fold paper, and can 
accept paper from 4.5 to 9.5 inches 
wide. The paper entry can be from 

The Itoh model 8300, an 80-column bidirectional matrix printer. An internal 
microprocessor provides high reliability.

either the underside or the rear of the 
machine. The printer includes an 80- 
character line buffer, for maximum 
throughput.

The model 8300 is microprocessor 
controlled and provides a number of 
"intelligent" functions such as vertical 
tabulation, switching between nor- 
mal/double width characters in 
response to control characters, and the 
ability to generate an internal character 
string for testing. The internal elec
tronics has also allowed the mechanics 
of the printer to be simplified, for im
proved reliability.

Interface circuits for using the 8300 
with popular microcomputers such as 
the Tandy TRS-80, Apple II and Com

modore PET will be available shortly.
Further information on the Itoh 

model 8300 line printer is available 
from Ampec Engineering, 1 Wellington 
Street, Balmain, NSW 2039. Telephone 
(02) 818 1166.

CHIPOS manual
Michael Bauer, the designer of our 

very popular "Dream 6800" tuitional 
microcomputer project, has advised 
that he is able to supply readers with a 
software manual for the project. The 
manual provides a listing of the 
CHIPOS interpreter, complete with 
comments, together with other useful 
data and a DREAMBUG debug routine 
which should be of particular interest 
to machine-code programmers.

The manual is available for $5.00 by 
sending a cheque or postal note to 
Dreamware, PO Box 343, Belmont, Vic
toria 3216.

Sorting in PASCAL
A versatile sort/merge program 

designed for use in microcomputer 
systems which use the UCSD Pascal 
language is available from Oblong 
Software Products. Called PSORT, the 
program has the following features: 
Fixed or variable length for both fields 
and records; the ability to specify that a 
record is to be included or excluded 
from a sort or merge; up to 10 user- 
redefinable sort keys; merges of up to 
10 pre-sorted files; support for multiple 
dists for input, output and work files; 
use of either text files or files of strings; 
the ability to read sort control 
parameters from either the console or a 
parameter file; and the ability to be

The COMMODORE PET is a completely self contained 
personal computer. Just plug in, and within a few short 
hours even the complete novice will be amazed at what 
can be done. The 8K model shown, 16K & 32K models 
(with typewriter-style keyboard) are available for $1499, 
$1829 and $2199 respectively. External Cassette Deck. 
Dual Drive Intelligent Minifloopy and Printers are now 
available. The 8K, 16K & 32K models are all expandable 
up to 40K via plug-in memory boards. For a review of 
the PET see May 1979 E.T.I.
PET FOOD A large range of programs including games, 
business applications and even a program to teach 
yourself basic are now available.

We also handle the full range of top 
value TRIO test equipment. Pictured is 
the popular CS-1560AII dual trace, 
DC-15 MHz. 10 mV/cm, 0.5S to 
0.5uS/cm Oscilloscope. Our price 
$580. Probes to suit the CS-1560 
(PC-27) are available for $42.

SPECIAL
G.E PAR 38 100W COLOURED 

FLOODS
MDe in U.S.A.. E.S. Mount.

iU 111 55.50ea 
12 + $5.00ea

Red. Blue. Green, Yellow. Clear — 
Please specify colour.
All prices include Sales Tax and 
Road or Rail delivery to your 
door/nearest railway station. Extra 
Information is available and we in
vite your enquiries. Please note 
that all prices, details and 
predicted availability were correct

DIBLE LECTRONICS
P.O. BOX 1053,RICHMOND NOR TH,3121. P H. ( 0 3 ) 41 5 7 0 8

at time of ress.
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MINI FLEXIBLE DISKS
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MD 525
SPECIFY SECTORING OR SYSTEM

(062)815011

1-9 $4-25

DEALER 
ENQUIRIES 
WELCOME.

called as a procedure from a user 
program.

PSORT is supplied on a single-density 
floppy disk (205mm), complete with 
user manual providing the full Pascal 
source code, for $100. The user manual 
is available separately for $10, this 
figure being refundable upon purchase 
of PSORT.

Further information is available from 
Oblong Software Products, 19 
Cedarleigh Road, Kenmore, Qld 4069. 
Telephone (07) 378 2415.

P&P Incl — add 15% sales tax

THE BUTE SEEP PO BOX 118, MAWSON, ACT 2607 
29 COLBEE CRT PHILLIP

PITT ST. MICROCOMPUTER CENTRE
SOFTWARE FOR TANDY TRS-80
Software 80
Complete Business System 

(DISC).......................................................................$495

Small System Software 
Electric Pencil............................................................$105.00
Air Raid or Barricade . $16.00
RSM-2 Monitor............................................................$28.50
Basic 1P (I on II) .... $21.00
Pitt Street Centre
II Games Cassette 

Star Trek, etc...................................................... $12.00
II Instruction Cassette in Basic $32.00
Keno and Game of Life $14.00
Stock Listing 

Random and Sequential $95.00

LECTURES ( 1 evening/wk) 
Microcomputers 8 wks........................ $150
Microprocessors 8 wks.......................... $150
Beginners Basic 4 wks........................ $80
HARDWARE
Teletype 43........................$1322.50 incl. s.t.
Connecting Cable for Tandy.............. $30.00
APPARAT 
16K Memory Kit................................ $103.50
Verbatum Disc for Tandy

Double Sided Use $4 99 each incl. s.t. 
When ordering cassettes specify for CTR41 or CTR80 

WRITE TO: p & pos. $1

373 PITT ST, SYDNEY 2000.
Phone: 235 7229
Tandy users Club Newsletter $ 10/annum.

TAILOR MADE SYSTEMS: SOFTWARE PACKAGES 
MODIFIED
A.J.A. Systems & Sunshine Comp. Co.

f rom ASPüRtA'

1. Payroll with Cost Accounting - $100
2. Accounts Receivable and Payable - $100

lie neral Ledger $100
(or all 3 for $250)

These programs the source code in CBASIC2
excellent Osborne & Associates packages. They are
on 8" 
Manuals

ALSO

single density disk running under CP/M.*
additional

AVAILABLE: CBAS1C2
0ESPÜÜL

»1? for each package.
- «95
- «50

80

of the 
suppli ed

Postage 
mail or

within Australia is included and you should order by 
personally from:

799 DANDENONG ROAD.
EAST MALVERN 3145.

_ . _ _ _ _ _ _ _, VICTORIA AUSTRALIA.

miCRDcampuTERS Telephone 2118855 2118344

CP/M is a Trademark of Digital Research

Anadex printer
Bell & Howell Australia, distributors 

of the Anadex DP-8000 line printer, 
have announced that the printer has 
now been provided with additional 
features. This is claimed to give it the 
best performance to price ratio of any 
80-column matrix printer currently 
available.

The new features include an im
proved print mechanism offering 
higher stability, an enlarged character 
buffer of 1K (with the option of further 
expansion to 2K), an integral test 
diagnostics facility and movable 
sprockets to allow the use of a variety of 
paper widths.

Bell & Howell stress that the DP-8000 
has been provided with the additional 
features without any increase in the 
recommended selling price.

The Anadex DP-8000 is available from 
a number of outlets including Com
puterland stores, Dick Smith Electronics 
stores and EAI. It is also available from 
Bell & Howell's own distributor 
network, which provides comprehen
sive spare parts and service support.

More on clubs
Further to the listing of clubs given in 

the August and September issues, the 
following information has been receiv
ed:
SOUTH AUSTRALIAN MICROPRO
CESSOR GROUP: The meetings of this 
group take place on the second Friday 
of the month, not the third as listed.
SORCERER USERb' GROUP. An 
organisation of Sorcerer users has 
recently been formed in Sydney. Mail 
address of the group is PO Box 43, 
Peakhurst, NSW 2210. Meetings are 
held at the WIA hall, 14 Atcheson Street 
( rows Nest, at 7.30pm on the first Fri
day of the month in odd months, and 
the second Friday of the month on 
even months. Further details from 
group secretary Mr Ian Craddy. ®
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f IBIfrS GET INTO MICRPROCESSORS WITH THE 
fc C M S100 BUS FOR EASY EXPANDABILITY!

200 MOGGILL ROAD 
TARINGA 4068 
BRISBANE AUSTRALIA

CHEAPER THAN USA!

PHONE 371 6707

Z80 6k Floating Point Basic to 
suit our CPU Cars, Supplied on 
Tape (Tarbell Format)

PRICE: $19.95
SUPPORT DEVICES 
Mother Board —
• 8 Slot
□ 7.5a SCR preregulated supply for 5v lines

— 16v .75a
— 16v ,75a

• Actively Terminated
• Comes complete including all edge connectors 

and power supply components
• All components excepting power transformer 

and main filter Copacitor mounted on Mother 

Card
Price $149.50 Full assembled only
CARD FRAME/CASE
To accept SI 00 or EXORCISER mother 
boord/power supply and has provision for Fon 
and 19" rack mounting

Price:??????
Freight: $10.00
S100 MEMORY CARDS
16k Static —
• Access time 450 ns (2MHZ only) 2114
• 16k Bytes organised in 2 x 8k Blocks 

individually selected to any 8k Boundary

Price kit $299.00. All sockets supplied.
Assembled and tested add $40.00

64K DYNAMIC
THE ZERO ONE DYNARAM
• Access time 250 ns (2MHZ or 4MHZ) 4116
• 64k Bytes organised in 4 x 16k Blocks
• Refresh completely transparent using bus 

signals to derive refresh allowing processor to 
run at full speed without wait slates

• Supplied on minimum of 1 x 16k Blocks 
expandable by merely plugging in extra rams.

Price 16k kit $235.00 All sockets

supplied
each 16k adds $125.00
Assembled and tested add 
$60.00
ETI 640 VDU kit fully socketed 
$139
CARDS IN DEVELOPMENT
I/O Card: with serial, parallel ports, extra ROM 
etc.
Eprom Cord; Holds 8 ROMS with Eprom 
Programmer
Floppy Control; Minifloppy or Floppy, CP/M
Compatible
Colour VDU Card; with great graphics facilities 
Exerciser Mother Board/Power Supply
Stand alone 80 column 125 CPS Tractor Feed 
Plain Paper Printer

Prices are inclusive of sales tax, tax exempt institutions deduct six percent

200 MOGGILL ROAD. 
TARINGA 4068 
BRISBANE AUSTRALIA

PHONE 371 6707

All prices include freight anywhere in Australia. 
Allow 10 days for despatch.

Hours of business: Mon. to Fri.; 9am to 5pm. Sat.;
8.30am to 12 noon. Open Thurs. to 9pm.

lectronics

introduces the First 
Australian Developed

Z80 S100 Bus System
Z80 CPU CARD

FEATURES —
• Comes with full assembly instructions and card 

documents.
• Power on lump for automatic execution of 

monitor program on startup.
• Front panel-less operation allowed by on board 

2k monitor which is too good to explain here: 
19 commands all unique abbreviations 
allowed.

• Full S100 DMA Capabilities
• Sockets supplied for all major devices.
• Clock speed. 2MHZ Standard. 4MHZ Option.
• I/O Z80 PIO 2 x 8 bit programmable parallel 

I/O.
• RAM 256 Bytes scratch pad (Monitor)
• Onboard 2100 baud Tarbell Cassette Interface 

(Software Controlled) with cassette recorder 
remote motor control. Cassette supplied with 
CPU. Kit contains set up procedures for 
cassette interface as well as software to allow 
the cassette interface to read and dump 300 
baud CUTS (Kansas City) format

• Keyboard input direct onto card in parallel 
ASCII.

• Monitor performs all functions to drive ETI640 
VDU os on ASCII terminal. Entry points for 
cursor control etc.

• The spore socket onboard is to allow the 
National MM57109 to be fitted which works in 
conjunction with the CPU to give a full floating 
point RPN arithmetic unit.

• Functions os a general purpose Z80 single 
board computer or as the heart of a fully 
expanded system to 64k Bytes of memory and 
a multitude of I/O devices'.

• Plated thru solder masked printed circuit board 
with components screened overlay

• Description Manual Construction manual 
$ I 00 refundable with purchase.

PRICE KIT $199.50 2MHZ
$211.50 4MHZ
$22.50 Number Cruncher Option

Assembled and tested add $50.00

EXORCISER DYNAMIC RAM
Same spec as for S100 Dynarom except plugs into 
Motorola Exoroser Bus and same pricing as for 
Dynaram.
BOOKS
Z80 CPU Technical Description $10.00 posted
Z80 P10 Technical Description $6.50 posted
Z80 CTC Technical Description $6.50 P°stea
Z80 CPU Programming and Assembly $10.00 
posted

Language Manual

Bill Edge's 
ELECTRONIC 

AGENCIES 
115-117 PARRAMATTA ROAD 
CONCORD 2137 Tel: 747-6472 

(Corner Parramatta Rd 8< Lloyd George Ave.)

Some fantastic
DICK SMITH ELECTRONICS 
products available, and on a Sunday too — 
all at catalogue prices, with a few specials 
thrown in.

10 WATT rms per channel (less 
metalwork, knobs, power trf.) — A 
fantastic buy for only $19.90
— see E.A. August '79 for review. This 
amp is suitable for crystal/ceramic 
cartridge input. Can be run from 
magnetic cartridge with addition of 
preamp Cpreamp kit $8.50) —: preamp 
can be powered direct from rail voltage 
of amp (diagram provided). Transformer 
(specially wound for this amp)

$8.50

This amp is now available as a complete 
kit specially designed for electronic 
agencies with a fantastic "Easy to 
follow" instruction manual. Not a thing 
is missing from this special kit — every 
thing is provided right down to the last 
nut & bolt, solder, lettering for front 
panel & the whole thing fits neatly into a 
beautiful horwood case specially drilled 
for this job. The look is completely 
professional with large anodised knobs 
to finish everything off.

ALL THIS FOR ONLY $78.00

KIT REPAIRS
Have you had trouble getting your kit to 
work — perhaps we can help — 
nominal charges on all ETI & EA pro
jects. ___________

Famous lexicon language translator 
— Now in stock — $243.50 
(including either Italian or French car
tridge).
Language cartridges available 
separately $gg g1 @

TRADING HOURS:
9 am-5.30 pm Mon-Fri. 9 am-Noon 

Sat. 10 am-2 pm SUNDAY
MAIL ORDER: $1.00 pack & post plus 5 
percent of order (additional pack/post) up to 
$80. thence a flat $4. All heavy 8< bulky items 
sent freight on via Comet.
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IT HAD TO C HAPPEN! >

SAVE to*X
A O °AN D*/Va FULLY 1 

COMPATIBLE

HUGE PRICEhu tit mut ONLY $595
BREAKTHROUGH! I[[wiTH LEVEL II BASIC?]

DICK SMITÍfâWfa nW
THIRD ®f“,fÃeTOFT«£ pí£*2E

SMlWTW.g
------------COMPLETE 

WITH TANDY COMPATIBLE 
LEVEL U BASIC 

SO AU TANDY PROGRAMS ARE 
FU UY USADLE

IT ALLOWS YOU TO MAKS USE OF THE 
LARGEST RANGE OF COMPUTER 
SOFTWARE IN THE WORLD!

AND MORE!
THE SYSTEM 80 EXPANSION UNIT IS * S-100 BUS COMPA TIBLE - NOWTANDY SOFTWARE WITH AN S-100 
BUS -ATA HUGE SA VING.

WHEN WILL IT ENO?
* AND EVEN MORE. 
VIDEO MONITOR NOT 

NECESSARY!
THIS UNIT SIMPLY PLUGS INTO 
YOUR STANDARD TV SET (SAVE UP 
TO AN ADDITIONAL $250!)



Yes, we agree, the Tandy TRS-80 HAS BEEN the best
selling microcomputer in the world. The original
TRS-80 design is now over 2 years old, and in the
microcomputer industry 2 years is a long time.
THE DICK SMITH SYSTEM 80 is fresh from the design laboratory 

and features latest 4<STATE OF THE ART*’ techniques.

BASIC SPECS
PRICE PLUMMETED 
and features have been added. 
In our opinion, the greatest 
disadvantage of the TRS-80 is the 
fact that it is not S-100 Bus 
compatible, meaning that the 
fantastic range of S-100 products 
(speech synthesizers, disk 
controllers etc.) are not readily 
usable. This problem has now been 
solved with the 

DICK SMITH 
SYSTEM 80

With Level II BASIC 
(12k); Inbuilt recorder; 
Demonstration tape; 
Inbuilt TV modulator; 
4k RAM:

S595
Cat. X-4003

We expect delivery 
in November 
To buy elsewhere 
without seeing the 
SYSTEM 80 
could be a costly 

mistake!

IN9UIL T 
CASSETTE 
DECK
AND PROVISION 
FORAN 
ADDITIONAL UNIT. 
(TANDY ONLY 
ALLOWS THE USE 
OF ONE!)

Z 80 microprocessor
Takes two cassette players one is 

built in!
RF output direct to TV set (video 
output as well!)
12k Tandy compatible BASIC
16 lines of 64 characters or 32 

characters
128 x 48 graphics matrix
Dick Smith backup

★ Expansion with S-100 system

* When comparing Tandy TRS-80 
with level II BASIC, 16k RAM and 
cassette recorder ($1178 95) 
with System 80 16k ($695.00)
YOU SAVE nearly $500.00 or more 
than 40%!!!!

DICK SMITH ELECTRONICS
NSW 125 York Street.

147 Hume Highwey.
162 Pecific Highwey.
30 Grote Street.

STONEY Phona 290 3377 
CHULLORA Phona6429922
GORE HILL Phona 439 5311 
PARRAMATTA Phona 683 1133

ACT 96 98 Gladatona Straat. FYSHWICK Phona 60 4944 
MELBOURNE Phona 67 9834

263 Keira Street. WOLLONGONG Phone 28 3800

y|z- 399 Lonadala Straat.
656 Bndga Road.

QLD 166 Logan Road. 
SA 203 Wright Straat. 

WA 414 William Straat

RICHMOND 
BURANOA 
ADELAIDE 
PERTH

Phone 428 1614
Phone 391 6233
Phone 212 1962
Phone 328 6944

MS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS.

MAIL ORDER CENTRE: PO Bo« 747. CROWS NEST NSW 2065 Ph «38 5311 PACK Er POST EXTRA

SHOPS OPEN 9AM to 5 30PM 
(S.turd.y 9am till 12 noon) 
BRISBANE Holt hour oarlior 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 

RE SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA

DSE60S“Where you reap the benefit!”



for party fun & games

Build our

Quiz-Master

Here’s a gadget you can use to play your own quiz games like those 
on TV. It “bleeps” and lights a LED to show you which of its three 
buttons was pressed first — and it can’t be fooled. Why not build it 
up and have fun with your friends?

by GERALD COHN

You can use the gadget described in 
this article to play one of the quiz-type 
games like the familiar "Jeopardy" or 
"It's Academic" on TV. Or you can 
simply use it to compare the reaction 
times of you and your friends. Either 
way, you can use it to have a lot of fun.

It provides three player pushbuttons. 
After the circuit has been reset, it will 
indicate which of the three buttons is 
pressed first, by means of a correspon
ding light-emitting diode (LED). It then 
latches itself so that the other two but
tons are made insensitive — leaving no 

A front panel LED comes on to indicate which of the three buttons has been press 
ed first. Plastic film cannisters were used to house the player buttons.
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doubt as to who pressed their button 
first! At the same time it produces an 
electronic "bleep" sound, to announce 
the winner.

The heart of the project is a small 
printed circuit board that contains all 
the decision making electronics. This 
consists mainly of five low-cost ICs, 
three of which are of the CMOS type 
(complementary Metal Oxide 
Semiconductor), and the other two of 
the more conventional bipolar type.

We decided to use CMOS type ICs 
because of the flexibility of their

operating voltage range. TTL 
(Transistor-Transistor Logic) is also 
capable of doing the same job, but here 
we require a regulated 5V supply. This 
poses a problem when one considers 
that the unit is to operate from 
batteries. CMOS also provides us with 
another advantage: lower power con
sumption, and hence a longer battery 
life.

The circuit diagram may look a little 
confusing at first, but it's really fairly 
straightforward. At the heart of the cir
cuit are three R-S type flipflops, FF1, FF2 
and FF3, each made up from a pair of 
two-input gates. Thus FF1 is made up 
from gates ICIa and ICIb, FF2 from 
IC1c and IC1d, and FF3 from IC3b and 
IC3c. Each flipflop is associated with 
one of the three player pushbuttons.

The pushbuttons are not connected 
directly to the flipflop inputs, but via 
the three-input gates IC2a, IC2b and 
IC2c. These gates are shown on the cir
cuit as AND gates responding to 
negative logic on their inputs, as this is 
the way they are being used here. (If 
you are unfamiliar with the idea of logic 
convention, I suggest you look at the 
EA handbook "An Introduction to 
Digital Electronics".)

If you trace through the circuit, you 
will see that the second and third inputs 
of each gate are actually connected to 
the outputs of the two flipflops which 
correspond to the "other" players. The 
idea behind this is quite simple: when 
any of the three flipflops is triggered 
into the set state, it disables the gates 
leading to the other two flipflops — 
and thus prevents them from being 
triggered. This is how we get the 
"lockout" action, to ensure that there is 
only one winner.

The second inputs of each of the 
three flipflops are tied together, and 
connected to the output of gate IC3a. 
This is wired as an inverter, and driven 
in turn by a fourth pushbutton labelled 
"RESET". So by pressing this button we 
are able to force all three flipflops into 
their reset state, ready for a hew game.

Attached to the output of each
flipflop is an indicator circuit, con
sisting of an NPN transistor driving an
LED. Thus transistor QI and LED1 form
the indicator for FF1, Q2 and LED2 the



+ 9V

indicator for FF2, and Q3 and LED3 that 
for FF3.

Also attached to the outputs of the 
three flipflops are three 1N914 silicon 
diodes, which together with resistor R5 
from a simple OR gate. These feed gate 
lC3d, wired as an inverter, which in 
turn drives the "bleeper" circuitry bas
ed on IC4 and IC5. These are both 555 
timer devices, with IC4 connected as a 
monostable which determines the 
length of the "bleep", and IC5 as an 
astable which generates the bleep 
itself. As you can see the output of IC5 
drives a small loudspeaker.

Confused? Well, let's go through the 
operation step by step. First of all, the 
reset button is pressed. This resets all 
three of the flipflops, so that their out
puts are at the "low" logic level. This 
means that QI, Q2 and Q3 are all cut 
off, and their LEDs receive no current. 
Also none of the three 1N914 diodes 
can conduct, so IC3d, IC4 and IC5 are 
all inactive.

Because the three flipflop outputs
are all low, the input gates IC2a, IC2b
and IC2c each have two inputs low. The
only input of each one that is not low is

the one connecting to its pushbutton; 
and in each case there is a 47k resistor 
(R1-R3) pulling that input high. So all 
three gates remain inactive — until one 
of the three buttons is pressed.

As soon as one of the buttons is 
pressed, things suddenly change. The 
first thing that happens is that the but
ton whicn is pressed pulls the third in
put of its associated gate low, sq that all 
three inputs are finally low. This makes 
the gate concerned switch its output 
from the low level to the high level, and 
as a result it triggers the corresponding 
flipflop into the "set" state.

The output of this flipflop thus goes 
high, turning on its corresponding LED 
via the driver transistor. And at the 
same time one of the three 1N914 
diodes conducts, taking the inputs of 
IC3d high and causing this element to 
trigger the "bleeper" circuit. Sq the 
winner's LED lights, and the win is an
nounced with a loud bleep.

What also happens is that in going to 
the high logic level, the output of the 
winner's flipflop pulls up one input of 
the input gates for each of the other 
two players. So about one microsecond 

after the first button is pressed, the 
other two buttons are effectively dis
connected from their flipflops — or 
"locked out".

At this stage you're probably still a lit
tle vague as to the operation of the 
bleeper circuitry, around IC4 and IC5. 
Unfortunately this would take quite a 
deal of explanation to describe in 
detail, so we can't take it much further 
than we have done above. The main 
thing to note is that 1C4 produces a 
pulse about half a second long, which is 
then used to turn on IC5 for that time. 
IC5 operates as an astable or oscillator, 
producing a square wave of about 600 
Hertz. This is fed to the loudspeaker to 
produce the "bleep". Now that we 
have discussed the operation of the cir
cuit, let's take a look at the construction 
of the project.

Most of the components are 
mounted on a printed circuit board 
(PCB), which measures 74 x 80mm and 
is coded 79QM9. The PCB pattern is 
reproduced here actual size, for the 
benefit of those who may wish to make 
their own. However patterns are being 
sent to the various board makers, so
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SPECIAL PURCHASES

EMITAPE — HIGH

MV50

LESS THAN '
Vz LIST PRICE

OUTPUT — LOW NOISE — Hl-

50 WATT SPEAKER

$29.50

Freight extra per rail or air freight 
Cabinet available
830 System also available

Limited quantity of garrard SL65B & 
SP25 MK4 with shure M75 Magnetic 
Cartridge at $45 plus postage

GARRARD
I Model 60B |

RECORD CHANGER AT LESS THAN
14 LIST PRICE — $37.50
(RECOMMENDED RETAIL PRICE $95 00)

SUPPLIED WITH E.E.I HI-FIDELITY MAGNETIC 
CARTRIDGE 8< DIAMOND STYLUS

SERIES E 400
A Iso available with ceramic cartridge
AH changers new in original cartons

T record-playing unit fitted with Garrard 4 pole motor to provide constant speed con- 
reXntlv incd alumin,um ,Prn,able Th® low resonance tubular pickup arm is counter-balanced with a
and the ïntTmhA^ Perm" I® SenSII'ye trackin9' and ,he slida in cartridge earner enables styles inspection 

h" s œmnensatinn » '° be Carried °Ut simply and qu'ckly Fine stylus force adjustment and
calibrated for accurately setting the arm to given optimum playing conditions for the chosen 

car u luge
le''?*-tYPe cue,and pause con,ral ensures Sen,le towering °’ <he Pickup to the surface of the record A 

is elegantly fin^^^^ P'aV *fefleC,ed " ,he Sty"n9 °f <he 60B

POST AND PACKING EXTRA
NSW $3.75 Vic., SA & Qld, $5 75
Tas. WA & NT $7 00 (Reg post $2.00 extra)

BASE & PERSPEX COVER FOR GARRARD OR BSR UNITS $35 00 EXTRA PLUS FREIGHT

NEW RANK-ARENA F.M.-A.M. TUNER AMPLIFIER
MODEL RA402. Output 24 watts RMS (12+12). Response 50HZ to 
50KHZ Mag or ceramic inputs. High & low filters. Loudness control. Provi- 
sion for 4 speakers.

NEW E.M.I. AND HITACHI RECORDING TAPE at a fraction of list price
HI-DYNAMIC 
FIDELITY
HLP18 7" reel
HDP12 5" reel

1800ft long play
1200ft double play

$5.95
$3.95 $1.00

Hitachi LN 8-track 90 minute cartridge. 5 for $10. P Si pack $1 50
Hitachi 10!4in 3.600ft UD $15 a reel. P St pack $1 50
HI-DYNAMIC EMITAPE CASSETTE C60
10 for $10,00, Post & pack $150. _________________

NEW GOODMAN-FOSTER 3-WAY
4-SPEAKER HI-FI SYSTEM $39 00 PER KIT
Frequency Range 45 to 22,000 cycles. Power rating 25 watts. RMS lmp-8ohms. 
Supplied in kit form (less cabinet) each kit comprises two English Goodman 8" 
bass units. Foster 5 mid range. Foster 1" dome tweeter crossover components 
Ocodensers and inductance innabond. speaker fabric and plans of cabinet Cabinet 
dimensions 23" x 13" x 10" CABINETS AVAILABLE

Post & packing extra NSW $2 70: VIC. SA. QLD. $4 70: WA $5.70. 
(REGISTERED POST $2.00 EXTRA IF REQUIRED) cabinets available.

NEW MAGNAVOX 
SYSTEMS
Complete kit of parts (less cabinet) comprising Magnavox 10-40 10" base unit. 
625 mid range 6" two XJ3 dome tweeters, crossover network, innabond. speaker 
sils and plans of cabinet Also 616" and AW tubes

$87.00 
PER KIT

NEW STANDARD B S R. C123
RECORD CHANGERS._______

Fully automatic turntable plays up to six 
records automatically and single records 
automatically or manually as required 11" 
turntable. Bias compensation Cue & pause 
control. Record speeds 331/3, 45 and 78 
^min Finished in black with silver trim. Player and changer spindles supplied Fitted

cartnd9e Post & packaging extra, NSW $2,70: Vic,, Qld , SA $3 70 WA 
$4 70 (registered post $2 extra if required)

Spare cartridge and stylus for above supplied free (list price $10.00),

86

Freight Extra

$147.00

$57.00

Dimensions 18"H, 11"W. 9'/>"D 
Freight extra per rail, air or road transport

OWTiiÄW.

CABINETS AVAILABLE 
Post & packing extra. NSW 
$2.50, Interstate $3 50

RANK
ARENA
2 WAY 
SPEAKER

• 10 Watts RMS
• 8 ohm impedance
• 8" woofer with tweeter
• Supplied with lead and plug
• Teak finish

$42.00
PER PAIR

SPEAKER GRILLE 
FABRIC AT 16 PRICE 
AVAILABLE IN BLACK. BLACK 
WITH GOLD FLECK. LIGHT & 
MID BROWNS WIDTH 60in.

$4.80 Per YARD Post & pack. $1.75 
Send two 20c stamps for samples.

NEW AWA HI-FI SPEAKER KITS 8" 2 
WAY 3 SPEAKERSYSTEMS

AT LESS THAN 'A LIST PRICE
POWER RATING 20 WATTS R.M.S. 
IMPEDANCE 8 OHMS
FREQUENCY RANGE 46 TO 18000 CYCLES

Supplied in kit form (less cabinet) each kit comprises 
One AWA 8WAC 8in bass unit, two AWA 4MBC 4m 
tweeters with ceramic magnets & curve-linear cones, 
crcssov^- components, grille cloth, innabond lining and 
cabinet plans

$18.50 
Per Kit

NEW STANDARD 10 WATT STEREO AMPLIFIER 
MANUFACTURED BY STANDARD RADIO CORPORATION. JAPAN 
PM-158W

NSW $3.50
VIC.. QLD. SA $5.00
WA. TAS $6.50 (Re9 Post $2 00 extra)

Continuous power 5 watts R M S per channel at 8ohms. (10 watts) at

Harmonic distortion at 1 KHz 0 5%
Power bandwidth 20-20,000Hz at 8ohms
Frequency response 20 to 30,000Hz
Signal to noise ratio Aux 70db Mag 60db
Bass control ±10db at 100Hz Treble control +10db at 10,000Hz 
Input sensitivity Mag 2 5mv, Cer, 1 50mv Aux, 100mv. Tape 500mv 
• HEADPHONE JACK • SEPARATE BASS 8i TREBLE CONTROLS 
• BALANCE CONTROL
Dimensions 13'4" by 8" by 4" high SUPPLIED IN WALNUT FINISHED 
CABINET WITH OPERATION INSTRUCTIONS & SCHEMATIC 
DIAGRAM

SPECIAL PACKAGE OFFER
Standard 10 watt amplifier, two A.W.A, 2 way 3 speaker systems as 
adv. above and Garrard CC10A record changer with ceramic cart 
5100 00 Freight extra

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.
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Quiz-Master: test your reaction time

that you should be able to buy ready
made boards shortly.

Before you rush in to start placing 
components on the PCB and begin 
soldering, I suggest that you first check 
the PCB to make sure that it has been 
properly etched. Some of the things 
that you should look for when check
ing the board are continuity of the 
tracks, (some of them are rather 
narrow) and/or incomplete etching. 
You can use the PCB pattern reproduc
tion as a reference against which to 
check the board.

If you are happy that the board is OK, 
you can start assembling the unit. The 
best place to st?.; would be with the 
wire links. All the links on the board are 
made using tinned copper wire, and if 
you don't have this as such, you will 
find that telephone-type wire with the 
insulation removed is ideal for this.

The resistors and capacitors are 
mounted onto the board after the links 
have been soldered. Take care when 
inserting the two tantalum capacitors to 
ensure that they are correctly placed, 
since they are polarised components.

The PC pins used for wiring ter
minations are the next to be mounted 
on the PCB; followed, up by the sockets 
for the CMOS devices (IC1, 2 and 3). I 
suggest that sockets are used for the 
CMOS IC's, since these devices are 
easily damaged by static discharges, 
particularly during soldering. A point to 
note is that CMOS devices must be 
handled with care if they are not to be 
damaged. When you pick the IC's up, 
try not to handle them by the leads; 
rather pick them up by the ends of the 
plastic body.

The 555 timer chips can by soldered 
directly to the printed circuit board, 
although care must still be taken to en
sure that the devices are not subjected 
to excessive heating. After the 555s 
come the three diodes and the three 
transistors. These should be soldered to 
the PCB using heatsink clips or a pair of 
long nosed pliers, to protect them from 
heat while soldering.

The PCB assembly should now be 
complete, and you can turn your atten
tion to the box that houses all the elec
tronics. We used one of the plastic 
"Zippy" boxes for our prototype, the 
dimensions of which are 150 x 90 x 
50mm deep. The box is listed in the 
Dick Smith catalogue as part No. H- 
2751, but should also be available from 
other suppliers. It comes supplied com
plete with an aluminium lid and fixing 
screws.

The front panel of the box was 
"dressed" up with a photo etched 
aluminium panel that was made with 
"Scotchcal". The artwork for the panel 
has been reproduced here full size for

Above is the component overlay diagram. The three CMOS ICs (at left) should be 
mounted last. Below is a view inside the completed prototype, showing the layout 
of components on the front panel and inside the plastic case.

those who may wish to use it as a guide 
to making their own. You can, on the 
other hand, use the artwork as a drilling 
template, and obtain a "Dyline" 
transparency of the same from us at EA 
for a nominal cost of $2.00. Yet again

you may be able to buy a ready-made 
Scotchcal panel, from suppliers such as 
Radio Despatch Service.

The holes for the speaker are 3mm in 
diameter, while the other holes, i.e. 
those for the switch, the reset button,
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ON AMPLIFIER

COMPARE THESE PRICES ON
CAPACITORS

Tantalum — Dipped 4-10%

.47mfd 35 volt 
1 mfd 35 volt 
1.5 mfd 35 volt 
2.2 mfd 35 volt 
3.3 mfd 35 volt 
4.7 mfd 35 volt

1-9 
40c 
40c 
40c 
40c 
40c 
40c

10up 
35c 
35c 
35c 
35c 
35c 
35c

6.8 mfd 35 volt
10 mfd 25 volt 
15 mfd 20 volt
22 mfd 16 volt
47 mfd 6.3 volt 
100 mfd 3.15 volt

40c
40c
40c
40c
40c
45c

35c 
35c 
35c 
35c 
35c 
40c

Polyester and Foil — 250 volt
.001..0015, .0022, 
.0033, .0047, 
.0068, .01,.01 2, 
.015, .018, .022.
.027, .033, .039, 
.047 mfd
.056, .068, .082 mfd 
.1,.12,.15,.18,.22, 
.27 mfd
.33, .39, .47 mfd

1.9

15c
18c

20c 
25c

10up

12c 
15c

17c
20c

WE’RETHE HEART OF AUSTRALIAN ELECTRONICS BEAT THESE 
PRICES 
ONLY

WE AAe!

CASES These handsome amplifier cabinets 
come with timber case finished in 
walnut woodgrain. The chassis 
constructed from 20 g zinc plated 
steel and all are ready to drill, 
punch or just look at. Now also 

___ complete with anodized aluminium 
ik ■__________ front panel

LOOK LOOK LOOkX^^T ST 
GREENCAPS SPECIALS XXX?

¿LARENCE sr 5
Z ® Y

50uA, 500uA, 1mA, 
100mA, 500mA, 1A. 10A, 
10V, 30V, 300V.
MR38P 42 mm $7.75 
MR52P 60 mm $9.25 
MR65P 78 mm $10.75

LOOK AT THESE 
RECHARGABLES
NPK-4.5-12

ACI 
$10.50 
Were $13.75
Lenfth 
300bb
Width 
195 aa
Depth 
92 aa

AC2 
S16 95 
Were $19.75
Length 
3 6 Ona

Width 
282 88
Depth 
110 an

AC3 
$14.75 
Were $18.50
Length 
380 an
Width 
Z95bb

Depth 
IIObb

MYLAR 
50 volt

Sull green P.C type amt.
Ideal fur prejects nd ill P.C. 
heards.
.001. 0015. .0022. .0033 
.0047 afd. 0068 eld 12c
0.1. 0.15. 0 22 Bid 0.33 0.47

MYLAR 
100/250 volt

.47 mfd 

.68 mfd 
1 mfd 
1.5 mfd 
2.2 mfd

26c
55c
60c

$1.20 
$1.40

NOW $25.30
12 volt 4.5 ampere hour
NORMALLY $38.50

eld
0.68 afd
115 22 mfd 

.33 afd

18c
20c
24c

WHAT A PRICE TAPE RECORD^ 
PLAYBACK HEADS
Use as spares for Many
Jap. machines WOW! $6.25 ;

SPECIALS
CRC CRC 2-26

----- --------* • Improves
\■ electrical properties 

I • Fights rust and 
corrosion 
«Dries and
;n.oistureproofs 

electrical equipment
«■■bbiI 16 oz Aerosol

-------  $1.70

2OC |CRC FREEZE
I •Provides instant
1 cooling action for
J faultfinding

2005 • Useful for testing
thermocouple

j devices
°*-»- — ’"'"l •Complete*1 evaporation leaves — 4 no residue.
• J 300 g Aerosol 

$2.70 7

MICROPHONE 
STANDS

stands with 
solid base

dard thread 
to suit most 
microphones.

ONLY 
$19.50
Match this 
Normally 
$38.50

NEAT HYBRID AUDIO POWER AMPLIFIERS 
AT PRICES NEVER THOUGHT POSSIBLE

SI-10106 Just $8.75
Muimua ras Puwtr 
Output Luid I 
Supply Velhge

34V er 
Supply current lev) 
Protective Fusing

low
8 ehas

♦ 17V 
0.50A

1A Quick Blew

SI-10306 Just $19.95 
Mixiaua ras Puwur 30W
Output Luid 8ukas 
apply Village 54Vur+27V
Supply Curreit lav«) 0.86A 
Prutictivu Fusiug

I .5A Quick Blew

POST
Mail Order Instructions: 
Minimum P&P $1.00.
Orders over $9.99 must 
include additional postal 
charges (see below)

ORDER VALUE.
Charge

SII 020G Just $17.95 
Mixíbub ras Puwer ZOW 
Output Lud 8 Ihas 
Supply Voltate 46 V ir 23V 
Supply Current (m.l 0.7ZA 
Protective Fusiug

IA Quick Blow

SI-10506 Just $29.75 
Mixíbub ras Puwtr 50W 
Output Laid 8 ekas 
Supply Voltate

66V ur -«-33V 
Supply Curreat live) 1.1 A 

Protective Fusili
ZA Quick Blew

$5-$9.99..........
$10-$24.99 ...
$25-$49.99 ..
$50-599.99 . .
5100 or more

E & OE

.... Nil 
$0.50

. $1.50
$2.50

. $4.00

OFFER CLOSES 
OCTOBER 30th or when 
stock depleted.

DAVID REID ELECTRONICS PTY LTD
127 York Street Sydney Australia P.O. Box 317 Newtown NSW 2042 Tel. 29 6601

bankcard
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Quiz-Master: for TV-style quiz games

and the three LEDs are 6.5mm in 
diameter. Another three holes are re
quired in the side of the case for the 
three sockets into which the players' 
buttons are connected. We found this 
to be the best way since it adds a little 
to the versatility of the unit. The posi
tion of the three connectors is not 
critical, and the photograph should 
give you some idea of how we placed 
them.

The pushbuttons for the players were 
mounted into small plastic film can
nisters. The type that we used for the 
prototype was obtained when we 
purchased some 35mm Kodak film. The 
film cannisters were found to be ideal 
here because they fit quite snugly into 
the hand, with the thumb being used to 
activate the button. We fitted the but
tons with a five metre length of twin 
flex, and found this to be suitable for 
most situations, although they can be 
made longer or shorter as required.

The speaker was mounted onto the 
front panel using contact adhesive, and 
this proved to be quite adequate. 
When using the adhesive, refer to the 
directions first, as this type of adhesive 
has to be used in a special manner if it is 
to do the job properly.

The printed circuit board is mounted 

under the speaker, so due allowance 
must be made for the depth of the 
speaker. The battery holder is mounted 
on the other side of the box, right up 
against the side, and this allows plenty 
of clearance for the LEDs. The printed 
circuit board is held in place using 
some screws with multiple nuts as 
spacers.

We used RCA-type audio connectors 
for the player buttons, and these were 
of the panel mounting type. The solder 
lugs that are supplied with the sockets 
were bent over and commoned up with 
a length of tinned copper wire.

The wiring to the components not 
mounted on the PCB is a simple task, 
but one that is best done in a systematic 
order. The easiest way would be as 
follows:
• Wire the pushbutton inputs to the 
sockets (taking note of the order), and 
take the common to the negative ter
minal on the board.
• Mount the LEDs onto the front pan
el and connect them to the LED outputs 
on the PCB. The anodes of the LEDs are 
taken to the LED common terminal on 
the PCB.

The last of the wiring involves hook
ing up the speaker, the power switch 

and the battery clip. You may find it 
desirable to extend the length of the 
positive lead on the battery clip to 
allow the lid of the box to come well 
clear of the rest of the unit if you ever 
have to open it up.

When you have completed all the 
wiring, go back and do a check on the 
complete assembly, making sure that 
things such as the ICs are in the proper 
places, and the right way around. The 
other things that are important are the 
transistors and the polarised capacitors. 
If you are happy that all is in order, con
tinue with the testing of the unit.

Testing of the unit is simple and 
should not take more than about 10 
minutes. Start by closing the power 
switch, noting that there are no LEDs on 
and that there is no sound coming from 
the speaker. Should a LED be lit up,

We estimate that the current 
cost of parts for this project is 
approximately

$20.00
This includes sales tax.
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The DMM you’ve wanted: Quality and 
performance at a low, low cost

Don’t let our low price fool you!
Because Sabtronics sells factory-direct — we 
can offer the superior 2010A DMM kit for a 
surprisingly low $69.95. Surprising because 
you get the accuracy, features and performance 
you’d expect from the high priced units.

The 201 O^K offers you the long-term accuracy 
of a laser-trimmed resistor network, an ultra
stable band-gap reference element and single 
chip LSI circuitry — all in a compact, rugged, 
human-engineered housing. With 31 ranges 
and 6 functions, you can measure AC and DC 
volts from 100 gV to 1000V; AC and DC 
current from 0.1 pA to a surprisingly high 10A; 
resistance from 0.1 fi to 20 Mil. Typical DCV 
and Ohms accuracy is 0.1% ±1 digit. And you 
see these precise readings on a bright, 3/z-digit 
LED display with automatic decimal placement 
and large, 9mm numerals.
Of course, that’s what you’d expect from a 
quality DMM. But we’ve even added more 
features for extra convenience, flexibility and 
reduction of human error.
• Unique X10 Multiplier Switch — gives you 

convenient push button selection to the next 
higher decade range. Hi-Lo Power Ohms 
capability gives you three high-ohms ranges 
that supply enough voltage to turn on a

Brief Specifications
DC Volts: 100/iV to 1000V in 5 ranges
AC Volts: 100pV to 1000V in 5 ranges
DC Current: 0.1 pA to 10 A in 6 ranges
AC Current: 0.1 gA to 10 A in 6 ranges
Resistance: 0.1 fl to 20 Mfl in 6 ranges

Diode Test Current: 0.1 pA, 10^A, 1mA
ACV Frequency Response: 40Hz to 40kHz
Input Impedance: 10 Mfl on ACV and DCV

Overload Protection: 1200 VDC or RMS on all voltage 
ranges except 250 VDC or RMS on 200mV and 2V AC 
ranges Fuse protected on ohms and mA ranges.

Power Requirement: 4.5 to 6.5 VDC (4 "C" cells) 
optional NiCd batteries or AC adapter/charger 
Display: 0.36" (9.2mm) Digits reading to ±1999
Size: 8"W x 6.5"D x 3"H (203 x 165 x 76 mm)
Weight: 1.5 lbs. (0.68kg.) excl. battery 

silicon junction for diode and transistor 
testing. For in-circuit resistance measurement 
without turning on a semiconductor junction, 
you use the three low-ohms ranges.

• Wide Frenquency Response — 40Hz to 
40kHz bandwidth lets you measure audio 
through ultra-sonic AC signals.

• Touch and Hold Capability — with optional 
probe, retains readings for as long as you 
wish. You can make measurements in hard- 
to-reach places without taking your eyes off 
the probe tip or stopping to record data.

• Plus More - Auto Polarity, Auto Zero, 
Overrange indication and fully overload 
protected on all ranges.

And, although designed for benchtop use, the 
sleek, compact 2010A is powered by 4 “C” cells

To: Sabtronics International, 13426 Floyd Circle, Dallas, TX 75243, U.S.A.Please send me ... .--  (Qty.) Model 2010A Digital Multimeter kit(s) @ AS69.95 ea.-- (Qty.) Airmail postage and insurance @ A$11.00 per kit--  (Qty.) Model THP-20 Touch and Hold Probe(s) @ A$ 18.00 ea.--  (Qty.) #NB-120 Rechargeable NiCd Battery @ A$l7.00/set.
I have enclosed a bank draft in U.S. dollars equivalent to the A$ total, payable to SABTRONICS INTERNATIONAL.NameAddress

(not included), bringing wide-range lab 
performance to the field when you need.it.

Easy, one-evening assembly
Your 2010A DMM kit comes complete with 
easy-to-follow, step-by-step instructions, all 
necessary parts (including the high-impact 
case), and test leads. You can complete 
assembly in a single evening. Whether you’re 
a professional or hobbyist, if quality, per
formance and accuracy are important — and 
padded prices aren’t - you should order 
the 2010A.
Ordering Information
Prices and shipping charges listed are in 
Australian dollars and do not include any tax 
or duty which may be levied upon delivery 
of the goods.
Ordering your 2010A kit directly from our 
U.S.A, factory is easy:
Simply send us your order with a bank draft 
for ap equivalent amount in U.S. dollars and 
well ship your kit via Insured Airmail. Please 
allow 4-6 weeks for delivery.

Making Performance Affordable

sabtronics Si
INTERNATIONAL!

13426 Floyd Circle • Dallas, Texas 75243 
Telephone 214/783-0994

TOTAL A$ I 
I

I

(Postcode & Country)
90 ELECTRONICS Australia, October, 1979
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Quiz-Master: build it for party fun & games

Here are actual size reproductions of the front panel artwork and the PC pattern.

PARTS LIST
SEMICONDUCTORS
2 4001 CMOS ICs.
1 4025 CMOS IC
2 555 timer ICs
3 BC548 NPN transistors
3 1N914 diodes
3 red LEDs
RESISTORS
6 47k GW 5%
1 1k GW 5%
3 10k GW 5%
1 39k GW 5%
1 68k GW 5%
7 100k GW 5%

CAPACITORS
2 ,01uF LV polyester
2 10uF 25V tantalum
1 1000uF 16V electrolytic
1 printed circuit board code 

79QM9
4 momentary contact pushbuttons
3 RCA panel mount audio connec

tor sockets
3 RCA plugs
1 single pole miniature toggle 

switch
7 miniature eight ohm loudspeaker
7 plastic "zippy box" 150 x 90 x 

50mm

MISCELLANEOUS
Battery clip and holder, wire, solder, 
screws, nuts, bezels for LEDs, glue 
etc.

press the reset button and see that the 
LED goes out.

Now, press the button for the first 
player. You should see the LED for 
player No. 1 light up, and you should 
also be able to hear a tone coming from 
the speaker, the duration of which 
should be approximately half a second. 
Pressing the buttons for players two 
and three should not have any effect on 
the unit. Now, press the reset button 

and the LED should go out. Repeat the 
same procedure this time with button 
No. 2, and then finally with button No. 
3.

If all the functions appear to work 
properly, then chances are that nothing 
is wrong, leaving only one thing to be 
done: to close up the box. You could 
also perhaps give yourself a small pat 
on the back, for another project 
successfully finished! ®
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Know Your 
Components
Resistance and Resistors
Resistors are among the commonest, and often the cheapest, com
ponents used in electronic equipment. Without getting involved in 
obscure theory, here are a few basic facts about resistors, which 
might assist newcomers to the hobby.

As the term implies, the basic role of 
a resistor is to "resist" the flow of 
current through an electrical circuit; 
not to prevent current flow altogether, 
but to resist, or impede, or limit current 
flow to a degree required by the circuit 
design.

The degree to which a resistor may 
do this is signified by its "resistance". 
Fairly obviously, the higher the value of 
resistance, the greater will be the effect 
or limitation on current flow through 
the circuit concerned.

The basic unit of resistance is the 
"ohm", often represented by the 
Greek letter Omega (fi). A certain 
resistor may therefore be said to have a 
value of so many ohms; eg, 1 ohm, 10 
ohms, 100 ohms, etc.

Where the number of ohms involved 
rises to a thousand or more, resistance 
values can conveniently be expressed 
in "kilohms", or thousands of ohms, 
often abbreviated to the letter "k". 
Thus 4.7k means the same thing as 4700 
ohms. European practice is to put the k 
in the place of the decimal point, 
leading to the expression "4k7", in
stead of 4700 ohms.

Similarly, for still larger values of 
resistance, the term "megohm" can be 
used to denote 1 million ohms. In ab
breviated form 4,700,000 ohms might 
be written as 4.7M or 4M7.

With physically large resistors, the 
value may be printed directly on to 
their surface but, with small resistors, it 
is more common practice to indicate 
the value by means of colour bands 
conforming to an international colour 
code. Details of this code can be ob
tained from various electronics test
books, including our own publication 
"Basic Electronics".

Resistors have a central body, whicn 
accommodates the resistance element, 
with a tinned copper lead at each end 
so that it can readily be soldered into a 
circuit. The body is normally encap
sulated, or coated with lacquer or 
vitreous enamel to provide some 
degree of protection and insulation, 
and to limit the ingress of moisture.

In so-called "wire-wound" resistors,
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the current has to pass through a coil of 
resistance wire, wound on tne central 
body between the two pigtails. The 
finer and longer the wire in the coil, 
and the higher the natural resistance of 
the particular metal or alloy involved, 
the higher will be the overall resistance 
of the component.

In practice, wire wound construction 
lends itself best to more bulky, heavy 
duty resistors in the lower range of 
values — say, from a few ohms to a few 
thousand ohms. For physically smaller, 
or higher value resistors, other 
methods of construction are normally 
preferred.

Resistors come in many sizes, types and 
styles. These are miniature carbon film 
types.

For example, in a conventional (and 
traditional) "carbon resistor, the body 
between the pigtails is a rod moulded 
from a mix of finely divided carbon par
ticles and a non-conducting binder. 
The actual resistance is largely depen
dant on the ratio of carbon to insulator 
in the mix. Carbon resistors are cheap, 
and can be made to a wide variety of 
sizes and resistance values. However, 
1979 

they are difficult to mass produce to 
target figures and may change value 
due to heat, moisture and ageing. For 
this reason, they are not favoured 
nowadays. .

In "carbon film" resistors, a carbon 
mix is deposited on the surface of a 
glass or ceramic rod. By then grinding a 
spiral in the deposit, to increase tne 
effective length of the carbon path, the 
resistance can be adjusted to the re
quired value. In general, carbon film 
resistors can be manufactured to within 
smaller tolerances and they will hold 
that value better than the moulded car
bon types mentioned earlier.

"Metal film" or "metal oxide" 
resistors are similar in concept to the 
carbon film type but use a metallic 
rather than a carbon based material as 
the conductor. They are generally more 
accurate, more stable — and more ex
pensive!

To rationalise production and 
application, resistors are normally 
manufactured to values which look odd 
at first glance. In fact, the so-called 
"preferred" range has been worked 
out mathematically to meet the an
ticipated needs of circuit designer, with 
the minimum number of different 
values.

Resistor values most commonly en
countered in electronic circuitry are 
based on the series 1.0,1.2,1.5,1.8, 2.2, 
2.7, 3.3, 3.9, 4.7, 5.6, 6.8 and 8.2. 
Resistors are commonly sold marked in 
those numbers of ohms, in the next 
decade, the values run: 10, 12, 15, 18, 
22, 27, 33, 39, 47, 68 and 82 ohms. So on 
through the decades to at least 10 
megohms.

It is normal practice to design circuits 
around values from the abovemen
tioned range. It is also usual to specify 
that the resistors shall have a maximum 
tolerance of 5% or 10% — ie, the actual 
resistance will not differ from the mark
ed value by more than plus or minus 
5% (or 10%, if specified). If the circuit 
design requires closer tolerances or in
between values, these can usually be 
obtained at extra cost.

As well as being manufactured to 
specified tolerances, resistors also have 
a specified maximum power dissipation 
which is rated in watts or fractions of a 
watt, depending on their design and 
size. This rating should not be exceed
ed otherwise the life of the resistor will 
be seriously shortened. £



Get VICOM’s International Line-Up!

All the big names in international 
communications gear are right here!

Like Icom. Leader, Kenwood — to 
drop only a few of our top names. At 
Vicom, you’ll find riot only Australia’s 
largest range of hobby communica
tions gear — but all the best-known 
names in this field from around the 
world. Check out our international 
Line-up today!

« A 6

■ÄStf—

VHF & UHF POCKET 
RECEIVERS

* 10 channel scanners
12 channel units 
prices from $78 & ST

TR DIP 
METRE 
SCOOP 

PURCHASE 
- $89

Normally $132 
Freq. 1.5-250 
MHz
Modulation 2KHz 
Sine 
Power 9 volts 
2mA Max. ER _

Tv

27MHz Manne Transceivers
ANA incl. one channel — $126.00AC516

RF

DA 1OO
Wide band active receiver 
antenna.
Features:
1. Masthead pre-amp
2. FET antenna tuner
3. 50KHz — 3MHz

RRP $318.47

MARINE ANTENNAS ALSO AVAILABLE!
Coax Relays

BNC Jumper leads $6.20 
BNC Chassis Sockets $2.80 
BNC 'T adaptor $5.60
2m Bi-Linears

,ance 9®°

ICOM Gear

NEW 6M TRANSCEIVER IC551
With new scanning facility
IC551 1OW Model $683

n«22'®aWf
ihe rece^6’' 
cove'age

FeaWtes- 2
3-

CX-2L
CX-2H

1.8-170 MHz, 100 w pep — $45.00
1.8-450 MHz, 200 w pep — $69.00

SWR/PWR Meters
VC2

SWR200
CN620

CN630

Popular twin meters, 3-150 MHz — 
$35.00
Oskerblock, 3-200 MHz — $86.00
Daiwa, cross-needle type, 1.8-150 MHz
— $99.00
Daiwa. 140-450 MHz, direct read — 
$135.00

Cameras
EX-803 B&W, handheld with 4:1 300m 

— $414.00
Plugs & Sockets
BNC Plugs $2.80

MR900E

MR1300E

Tono, 80-90w incl. Rx preamp
— $289.00
Tono, 120-B&W incl. Rx preamp — 
$350.00

Kenwood Transceivers
TS520S
TS120S
TS120V
TS180S

HF transceiver — $635 
Solid state 10Ow — $735.00 
Solid state 10W — $600.00 
Solid state 10w — $1240.00

Call us today for a good deal.

Microphones
VM-1 Noise cancelling, hand ptt low z — $10.00
Coaxial Cable
RG58AU mil spec. 30m reels — $13.00
RG213/U mil spec, per metre — $1.40

IC701
IC22S
IC551
IC280
IC502
IC202S
IC211
Morse
HK702
HK708
HK706
MK701
PALOMAR
Baluns
AS-BL 
BL50A

transceiver NOW — $1199.00
2m transceiver — $299.00
6m transceiver — $799.00
2m fm remotable — $450.00
6m ssb portable — $239.00
2m, ssb portable — $318.00
2m all mode — $847.00

Keys
Deluxe Key with marble base — $41 00
Economy Key — $23.00
Operator's Key — $25.00
Manipulator (side-swiper) — $45.00 
1C Keyer — $149.00

Asahi 50 ohm for beams — $34.00 
50 ohm, 4 KW. 1:1 for dipoles — $32.00

Radio Teletype Terminal
0-7000 Tono RTTY CW/BaudoVASCII — $839

Perth 321 3047Duncan Baxter VK3LZ
Customer Service Manager Newcastle 69 1222

Rockhampton 28 2843 Melbourne 836 8635 Townsville 72 2633

Sydney 635 6399
Adelaide 43 7981

Launceston 44 3882
Brisbane 38 4480
Adelaide 272 8417
Kalgoorlie 21 1906 
Wellington(NZ)287 946 
Wagga 21 2125

Vicom 68 Eastern Road. 
South Melbourne. 
Victoria, 3205. 
(03)699 6700

Gold Coast 32 2644 
Geelong 78 9660 Brisbane 341 2332
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The multimeter 
and how it’s used
Many electronics hobbyists only ever buy one item of test equipment 
— a multimeter. This is the most versatile, cost-effective piece of test 
gear ever devised for electronics, and should be considered as an es
sential item. So let's find out what a multimeter is, and see how it is 
used.

by GREG SWAIN

Many people think that to get in
volved in electronics you have to buy a 
lot of expensive test gear. That, for
tunately is not true. There’s just one es
sential item of test gear for most hob
byists, and that's a good multimeter.

Even if you never buy or make 
another item of test equipment, you 
really must have a multimeter. It’s an 
essential item for carrying out all the 
basic checks required in building and, 
if necessary, troubleshooting electronic 
equipment

These various checks include mak
ing continuity tests, checking resistor 
values, and performing voltage 
measurements. You can check the 
voltage of a power supply rail, for ex
ample, to make sure that its value is 
correct. And, of course, if an assembl
ed project does not work properly, a 
multimeter will prove invaluable in 
tracking down the cause of the trouble.

What’s a multimeter?
Let’s back up a little and find out 

what a multimeter is.
A multimeter is a multi-purpose test 

instrument that can measure AC and 
DC voltages, direct current (at least) 
and electrical resistance, in several 
overlapping ranges. For this reason, it 
is often also called a volt-ohm- 
milliammeter, or VOM for short.

In its most common form, a mul
timeter consists of a sensitive moving
coil meter movement fitted to a mould
ed plastic case. The face of the meter is 
covered with several different voltage, 
current and resistance scales, arrang
ed in a series of concentric arcs and 
suitably calibrated. These are 
sometimes printed in different colours 
to make it easier to tell which scale is 
which.

Situated below the meter is a multi
position switch, together with various 
minor controls and a number of input 
terminals into which the test leads are 
plugged. The purpose of the multi
position switch is to allow the user to 
select the operating mode and the 
measurement range he or she requires. 
A typical multimeter has between 15 
and 30 different ranges to choose from.

OK, so how does a meter that in
dicates current flow also indicate AC 
and DC voltages and measure 
resistance?

The answer is that inside the mul
timeter are some cleverly contrived cir
cuits that convert voltage and 
resistance values into tiny electrical 
currents that the meter can measure. 
When you select a specific voltage, 
current or resistance range by means

This close-up view clearly shows the scale markings on a typical multimeter. The
mirror strip is provided to eliminate parallax errors when reading the meter.
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Typical multimeters for the hobbyist

Featuring almost identical specifications, the Dick Smith 
Q-1024 (left) and the University Model CTN-500MP are 
ideal multimeters for the hobbyist. Both offer 20,000 
ohms per volt sensitivity on the DC voltage ranges, are 
supplied complete with batteries and test leads, and cost 
less than $30.

The Dick Smith Q-1024 has 21 measuring ranges as 
follows: DC voltage 0.1, 0.5, 2.5, 10, 250 and 1000V; AC 
voltage 2.5, 10, 50, 250 and 1000V; direct current 50uA, 
0.25mA, 2.5mA, 25mA and 500mA; resistance (ohms) R x 
1, R x 10, R x 100 and R x 1000.

The University Model CTN-500MP has 19 measuring 
ranges and an "OFF” position which applies damping to 
the meter movement when the unit is not being used. 
The ranges are: DC voltage 2.5, 10, 50, 250, 500 and 5000V; 
AC voltage 10, 50, 250, 500 and 1000V; direct current 
50uA, 5mA, 50mA and 500mA; resistance R x 1, R x 10, R x 
100, R x 1000.
The Dick Smith Q-1024 is available from Dick Smith Elec
tronics, PO Box 747, Crows Nest 2065; the University 
Model CTN-500MP from Radio Despatch Service, 869 
George St, Sydney 2000.

of the multi-position switch, you actual
ly connect a specific circuit between the 
multimeter's test leads and the meter 
movement.

The circuits themselves are sur
prisingly simple, and consist mainly of 
various fixed-value resistor networks. 
These resistor circuits are connected 
both directly across the meter ter
minals and in series with the meter to 
allow the various measurements to be 
made. A rectifier circuit, made up from 
a pair of diodes, is also included to 
allow AC voltage measurements.

The input terminals
The input terminals of a multimeter 

are usually recessed “banana” sockets. 
These accept the banana plugs con
nected to the ends of the test leads, and 
allow the test leads to be easily con
nected to the multimeter. The banana 
sockets are recessed into plastic 
moulding for a good reason — to stop 
you from inadvertently receiving a 
shock when measuring high voltages.

Typical multimeters have between 
three and five terminals on the front 
panel, but only two are used for most 
measurements. One Is usually marked 
“—COM”, and accepts the black test 
lead. The second is usually marked 
“+V. fi .A” (or “+INPUT”), and accepts 
the red test lead.

The remaining input terminals are 
high voltage and/or high current input 
terminals. They are always clearly 
marked with the voltage (or current) 
range they measure, and should be 
used whenever measurements are like
ly to exceed the ranges normally 
selected by the multi-position switch.

Note that for voltages up to about 
500V, the red test lead supplied with 
the multimeter can be used. Voltages 
above this figure generally require the 
use of a special high voltage test probe.

You will seldom, if ever, use the high 
voltage input terminals — at least not 
for hobby work. The average hobbyist, 
in fact, rarely encounters DC voltages 
above 50V!

Ohms adjust control
All multimeters have an “Ohms 

Adjust” (or “Ohms Calibrate”) control. 
Its purpose is to compensate for slight 
variations in the output voltage of the 
multimeter’s internal batteries, and is 
used only when making resistance 
measurements.

The Ohms Adjust control is actually a 
variable resistor in series with the 
meter movement, and must be ad
justed so that the meter reads full scale 
when the test leads are short-circuited 
together. It should be used to set the 
meter for full scale deflection whenever 
you switch to a resistance range for the 
first time, and each time you switch to a 
different resistance range.

In case you're wondering, the mul
timeter’s internal batteries supply 
power to the meter movement only for 
resistance measurements. When 
voltage or current measurements are 
made, power is supplied to the meter 
movement by the circuit being 
measured.
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PIMCTICAL
HLECTR©WICS
Meter sensitivity

The DC voltage-measuring circuits in 
all normal multimeters are based on a 
simple series resistor/microammeter 
circuit. When you switch to a different 
voltage range, you effectively select a 
different value series resistor to change 
the meter's full-scale voltage calibra
tion.

When a multimeter is used to 
measure voltage, its very presence 
effects the operation of the circuit it is 
trying to measure. The degree to which 
the multimeter “loads” (draws power 
from) the circuit depends mainly on the 
value of the series resistor in the meter 
circuit. If loading becomes significant, 
the operating conditions of the circuit 
being measured will be greatly altered 
and any readings taken will be inac
curate.

To minimise loading effects, the 
value of the series resistor in the mul
timeter circuit should be as high as 
possible for each measuring range, 
and this calls for the use of a highly 
sensitive meter movement. Most pop
ular multimeters employ a 
microammeter with a full-scale sen
sitivity of 50 microamperes (50uA); ie, a 
current of 50uA must be passed 
through the meter movement to deflect 
the pointer full-scale.

The sensitivity of the multimeter itself 
generally will be specified in terms of 
an ohms-per-volt value. Assuming the 
use of a 50uA meter movement, the 
multimeter will have a sensitivity of 
20,000 ohms per volt for its DC voltage 
ranges. This means that there are 20,- 
000 ohms of resistance in series with

High-voltage probe
A typical high voltage test probe. This particular unit can measure voltages up to 
45,000V (45kV), and provides a 1000 to 1 attenuation of input signals to give direct 
readings in kilovolts.

the meter movement for every volt of 
full-scale deflection.

A couple of examples will serve to il
lustrate what this means: a 0-10V DC 
range will have 200,000 ohms (200k) of 
series resistance; a 0-50V DC range will 
have 1,000,000 ohms (1 megohm, or 
1M) of series resistance. And so on.

For most work, a sensitivity of 20,000 
ohms per volt will be quite adequate, 
and the multimeter you buy should 
have this sort of specification (or 
better). Don't buy a very cheap mul
timeter with a 0-1mA meter movement. 
It will load down the circuits it measures 
much more than a 20,000 ohms per volt 
instrument, and will be quite unsuitable 
for work on modern electronic circuits.

The sensitivity for the AC voltage 
ranges is also specified in terms of 
ohms per volt. This is always less than 
the sensitivity for the DC voltage 
ranges, a typical figure being 5000 
ohms per volt.

A somewhat different situation 
applies to digital multimeters. These 
usually have a constant input 

resistance of around 10 megohms 
(10,000,000 ohms) for all DC ranges, a 
figure which is more than adequate for 
most measurement situations. The 
main drawback of digital multimeters 
has to do with their somewhat higher 
cost when compared to multimeters 
with conventional meter movements.

DC voltage measurements
Popular multimeters have anywhere 

from four to eight overlapping DC 
voltage ranges. A typical unit, the 
University Model CTN-500MP, has six 
ranges for example: 0-2.5V; 0-10V; 0- 
50V; 0-250V; and 0-500V. The high 
voltage input terminals must be used 
for measurements on the last two 
ranges.

Why so many different ranges? The 
answer is that you will have an ap
propriate measuring scale at your dis
posal for any of the widely ranging 
voltages found in electronic equipment. 
It’s obvious that you can’t use a low 
voltage range to measure a high DC 
voltage — the meter will “slam" full
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scale, and could even be damaged, if 
you try. On the other hand, you 
shouldn’t use a high voltage range to 
measure a low DC voltage — you will 
not be able to read the scale accurately 
enough.

Added to this is the problem of the 
meter's inherent accuracy. The voltage 
and current ranges of most popular 
multimeters are only accurate to within 
±1% or +2% of the meter’s full scale 
reading. If we select the 0-to-250V 
range, for example, the voltage 
measurement will only be accurate to 
±5V (assuming a meter accuracy of 
+2%).

So you can see that it doesn’t make 
much sense to try to measure a 1.5V

I he Huke 8022A from lohn Fluke Manufacturing Com
pany Inc., USA, features a 3'2-digit LCD readout, has 24 
ranges, and measures DC volts, AC volts, DC and AC 
current, and resistance. Enquiries to Elmeasco 
Instruments Pty Ltd, PO Box 30, Concord, NSW 2137.



How a multimeter is used to measure voltage. The red test 
lead connects to the more positive side of the circuit.

FIG. 2
Current measurements are made by breaking the circuit and 
connecting the multimeter in series across the break.

battery on the 0-to-250V range — the 
meter’s allowable accuracy would be 
greater than the voltage you are trying 
to measure!

The best range for voltage measure
ment is the one which comes closest to 
giving a full scale reading, without the 
meter going off scale (or overloading). 
The correct technique is to first set the 
range switch to a voltage range which is 
known to be higher than the voltage to 
be measured. The test leads are then 
connected to the circuit under test, and 
the best range selected by switching 
down.

If you have no idea of the value of the 
voltage you are trying to measure, then 
initially the highest voltage range 
should be selected.

What if you inadvertently overload 
the meter by selecting a voltage range 
that’s too low? Well, most meter 
movements will withstand a momentary 
10-times overload — any more than 
that and you could damage the meter 
and/or other components in the mul
timeter.

To explain further, let’s say that the 
multimeter is switched to the 0-to-2.5V 
range. A voltage of 25V applied to the 
test leads will not damage the mul
timeter, provided the overload is 
removed immediately.

The same comments regarding 
meter overload apply to the direct 
current and AC voltage ranges (but not 
to the resistance ranges). Note, too, 
that some multimeters include protec
tive diodes across the meter which limit 
the maximum overload that can be 
applied to the meter movement. 
However, this does not prevent the 
diodes themselves and/or other com
ponents from being damaged in cases 
of gross overload — it merely serves to 
protect the meter.

Taking a voltage measurement is 
easy. To measure the voltage between 
any two points, you simply select the 
correct voltage range and connect the 
test leads to those points. The voltage 

reading is then read directly off the ap
propriate meter scale.

There’s just one proviso — the test 
leads must be connected to the circuit 
the right way round. The rule is that the 
red test lead is always connected to the 
more positive side of the circuit. If the 
leads are connected the wrong way 
round, the meter will attempt to read 
backwards (this will not damage the 
meter).

Fig. 1 shows how a multimeter is 
used in a typical voltage measurement 
situation — in this case, to measure the 
voltage between the emitter of a tran
sistor and the negative supply rail. As 
you can see, all you have to do is con
nect the test leads directly to the circuit. 
The red test lead (+) is connected to 
the emitter, since this is more positive 
than the negative supply rail.

The power supply voltage for the 
same circuit is measured in a similar 
fashion. The only difference is that the 
red test lead now has to be connected 
to the positive supply rail. The black 
test lead is connected to the negative 
supply rail as before.

What if you wanted to measure the 
voltage between the collector and 
emitter of the transistor in Fig. 1? It's 
quite simple — just connect the mul
timeter’s test leads directly to the tran
sistor leads. The red test lead would be 
connected to the collector, while the 
black test lead would go to the emitter.

Other common DC voltage 
measurements include: measuring 
voltages across resistors and 
capacitors, checking transistor base to 
emitter voltages, checking battery 
voltages, and checking voltages on an 
assembled electronic project against 
those marked on the circuit diagram.

Note that unless otherwise stated, all 
voltages marked on an electronic cir
cuit are taken with respect to chassis, 
or the negative supply rail. These 
voltages are often included on circuit 
diagrams to guide construction and as 
an aid to troubleshooting.

AC voltage measurements
AC voltages are measured in much 

the same way as DC voltages — that is, 
by connecting the test leads directly to 
the circuit under test and switching 
down to the appropriate range. But 
there’s one important difference: it 
doesn't matter which way round the test 
leads are connected!

Most popular multimeters have four 
or five AC voltage ranges, and can 
measure up to 1000V AC. It may be as 
well to point out here that a multimeter 
actually measures a special kind of 
"average” AC voltage called the RMS 
(root-mean-square) voltage, rather 
than the peak AC voltage. In a nutshell,

The Soar ME-523 deigital multimeter is 
sold by Radio Despatch Service. Like 
the Fluke 8022A it features a SVi-digit 
liquid crystal display and has automatic 
zero adjustment and polarity indica
tion.
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HAND-HELD DIGITAL
MULTIMETERS

Specifications
General Specifications
Display: Liquid crystal display 
Maximum indication: 1999 or 
— 1999
Measuring mode: DC V, AC V, DC 
mA, AC mA, and OHMS.
Measuring range: 5-range change- 
over in each mode.
Polarity: Automatic, negative 
polarity indication.
Zero adjustment: Automatic 
Overrange indication: the top of 
digit position of (1) or (—1) is 
displayed.

Specifications
General Specifications
Display: Liquid Crystal Display 
Maximum indication: 1999 or 
— 1999
Measuring mode: DC V, AC V, DC 
mA, AC mA, OHMS.
Measuring range: 5- ange change- 
over in each mode.
Polarity: Autom? ;ic, negative 
polarity indication.
Zero adjustment: Automatic 
Overrange indication: The top of 
digit of (1) or (-1) is displayed.

Specifications
Display: 7 segment LED
Maximum indication: 1999 or 
— 1999
Measuring mode: DC V, AC V, DC 
mA, AC mA and ohms
Measuring range: 5 ranges of 
resistance mode and 4 ranges in 
the other modes.
Polarity: Automatic, negative 
polarityindication.
Zero adjustment: Automatic 
Overrange indication: the top of 
digit of (1) or (—1) is displayed.

IMPACT PRINTERDOT MATRIX 
MODEL 8300

The model 8300 serial dot matrix printer 
features 125 characters per second print 
speed and one line buffer memory.
1. Print speed 125 CPS (50Hz/60Hz)

60 LPM (50Hz/60Hz)
2 Interface 8-bit parallel-standard 

RS-232C/TTY-option
3 Data buffer : 1 line
4. Code ASCII (96 characters)
5 Character font 7x5 dot matrix (7x9 option)
6 Number of columns 80 column
7 Character spacing 10 CPI (Enlarged character 

printing is available)
8 Line spacing 6 LPI
9 Paoer width Width from 4 5 inch to 9 5 

inch (including sprocket 
margin)

10. Number of Copies Original4-3 copies nominal 
(max. total thickness 0.013 
inch)

11. Paper feed method Pin feed
12. Ribbon : 13mm width, purple color
13. Operating temperature : 10°C — 35°C (50°F — 

95°F)

14. Operating humidity 10% — 80. (Non 
condensed)

15 Power input 115VAC + 10V60HZ 
220 or 240 VAC + 
10%/50Hz available

16 Power Consumption Printing 100W
Non printing 7W

17 Dimension approx. 449 (W) x 375(D) 
x 185(H) mm

18 Weight approx 10Kg

—The above specifications may be changed without prior
notice.—

AMPEC ENGINEERING 
CO PTY LTD

1 Wellington Street, Rozelle 2039
PO Box 132, Rozelle 2039. Phone (02) 818 1166
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A6°ve: a selection of clip-on test probes. They can be 
clipped directly to the circuit under test, leaving the hands 
free for other tasks.

Right: the Kamoden 360-TRCX features an input impedance 
of 100,000 ohms per volt and offers bipolar transistor and 
capacitor testing. The unit pictured came from Radio 
Despatch Service; Dick-Smith Electronics sell an equivalent 
model.

the RMS voltage is the numerical value 
of AC voltage that is as effective in do
ing work (eg, lighting a light bulb) as the 
corresponding value DC voltage.

Virtually all AC voltages, including 
mains voltages, are specified by their 
RMS value. So when we talk about the 
mains wiring in our homes as being 
240V AC, we really mean 240V RMS.

The AC voltage ranges are most 
frequently used to measure 
transformer secondary voltages. Mains 
voltages may also be checked, but this 
(and any other high voltage measure
ment) calls for extreme caution to avoid 
the possibility of an electric shock.

Current measurements
The majority of direct currents 

flowing inside electronic equipment 
range from a few tenths of a 
milliampere (thousandths of an 
ampere) to 500 milliamperes (500mA). 
This means that a four- or five-range in
strument capable of measuring up to 
500mA is sufficient for most practical 
electronic work. The University Model 
CTN-500MP mentioned previously has 
four current ranges: 0-50uA; 0-5mA; 0- 
50mA; and 0-500mA.

A few multimeters (generally the 
more expensive ones) include a 0-10A 
scale as well. You'll rarely use this 
range unless you service automotive 
gear.

Unlike voltage (and resistance 
measurements), current measure
ments require a slight modification to 
the circuit under test. Basically, to 
measure the current drawn by a circuit, 
the power supply rail to the circuit must 
be broken and the multimeter con
nected in series across the break.

Fig. 2 shows the basic idea. As with 
DC voltage measurements, a mul
timeter is polarity conscious when 
measuring direct currents. The test 
leads must be connected the right way 
round, with the red test lead going to 
the more positive side of the circuit. As 
before, the best range is the one that 
comes closest to giving a full-scale 
reading, without overloading the meter 
movement.

Of course, current measurements 
aren’t just limited to the situation shown 
in Fig. 2. We might, for example, only 
want to measure the current drawn by a 
certain circuit stage. A typical situation 
is where the current drawn by the out
put stage of an audio amplifier must be 
monitored in order to make circuit ad
justments.

Referring back to Fig. 2, let’s say that 
you want to measure the collector 
current drawn by the transistor. This 
simply involves breaking the circuit 
between the collector of the transistor 
and resistor R1. The multimeter is then 
connected across the break, with the 

red test lead going to the resistor.
Alternatively, you could connect the 

multimeter between the other end of 
resistor R1 and the positive supply rail. 
The reading will be exactly the same as 
in the previous case.

Resistance measurements
Most multimeters have four or five 

resistance ranges, each scaled by a 
factor of 10. A typical unit has four 
resistance ranges: R x 1, R x 10, R x 
100, and R x 1000. The numbers 1, 10, 
100 and 1000 are the range multipliers. 
This means that every marking on the 
resistance scale is effectively multiplied 
by 10 when the range switch is set to R 
x 10; by 100 when set to R x 100; and by 
1000 when set to R x 1000.

If you look at the resistance scale on 
a multimeter, you will notice that it is 
not linear; the high resistance marks 
are crammed tightly together near the 
bottom end of the scale, while the low 
resistance calibrations are spread out 
near the top end of the scale. Both ends 
of this scale should be avoided when 
taking resistance measurements.

It's no good trying to measure high 
value resistors with the range switch set 
to a low resistance range, for example. 
The readings at the bottom end of the 
scale are just too closely crowded 
together for an accurate reading to be 
taken. At the other extreme, it’s no
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BRASS SHIPS CLOCKS 
SMITHS 8 DAY 7 INCH 

DIAMETER $110

Post A $1.75; B $3.00; C $3.60.

GENUINE EX ARMY WRIST 
WATCHES

Complete with nylon band $19.50
Post $1 10

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell 
calling device Range 30 miles Uses 
standard batteries at each phone Any 
number can be connected together on 
single line $39.50

12 TELEPHONE SETSI

$2 Cartage to Rail Freight payable at 
nearest attended Railway Station

RECEIVER No. 210
2-16 M/cs $65.
Transmitter No 11 suits 210 $35
24 volt Power supply to suit above $1 5.
Or complete station with Headphones.

OWLEIM MIUS
200 MA 24 volt, ’/sin push movement. 

$2 50 P+P 80c
POSTAGE KEY:

A: NSW
B: Vic. Qld. SA
C: NT. Tas
D: WA

NIFE CELLS
12 volt, fully charged. 4in x 3in x 1 in 4 
AH

$1.50 each P&P 80c

ROLA 66 MK 2 
TAPE RECORDERS

Good condition $275.00

VALVES
BRAND NEW
6SN7 $1.95 6BM8 $1.95
RI IA CI AR RGVR SI AR

ARTILLERY DIAL SIGHTS MK2
Can also be adapted as a Dumpy Level 
or as base for a telescope has full 360? 
5'4" diam gunmetal rotating circle Ad
justable elevation and depression Has 
top grade W diam object lens F.L. 10" 
with cross hairs, eyepiece. ’4” right angle 
prism — height 10" — weight 3’4kgs. 
With-leather carrying case Original cost 
$300
Our Special only $27.50
P&P A $2.25 B $4.00 C $6.00

EF50 $1.50 6AK5 $1.95
1H6 $1.50

2x2 $1 50 832 $5.00
P+P 80c 

6x4 $1.95
VR65 $1.50

STC HIGH IMPEDANCE 
HEADPHONES

3400 ohms, brand new. only $4 95 pair.
P&P. A $1 65. B $2 75. C $3 10

WRIST WATCHES 
SWISS JAEGER

Le Coultre ex RAAF rated one of the 
world s best in smart chrome case with 
black dial Original cost $250

SPECIAL $49 50
Post $1.30

THEODOLITES
Made by Wilds Microptic. with tripod
Model T1. reads down to one minute of 
ARC $750.
(Usual Price $1 750)
Model T2 reads down to one second of
ARC $1000 (Usual Price $3200)
Freight payable at nearest attended 
R wav Stn

Mic $110.

EX ABC 
MAGNETIC RECORDING 

TAPES
PROFESSIONAL QUALITY

5" x 600'
7" x 1200’ !
P + P $1.30
10V&” X 2400’ $7 95
P+P A $1 65 B $2 75 C $3 10

$1.50
$2.75

45

COLLINS INDEPENDENT 
SIDEBAND TRANSCEIVER

TRC/75
Fully synthesised transceiver with am. 
upper, lower and independent sideband 
operation. 1KHz steps from 2MHz to 
29 999MHz 1 microvolt sensitivity. 
2 5KHz bandwidth ssb. 6KHz bandwidth 
AM 1 RW PEP max output. Fully 
automatic tuning of both transmitter and 
receiver from remote control unit 
Complete with automatic aerial coupling 
unit. mic. headset, etc. 400Hz supply.

Ideal for amateur use.
PRICE $750

COLLINS SYNTHESISED 
SB RECEIVER

TRC/75 receiver section of transceiver 
specification as above

PRICE $400

TELEPHONE WIRE
1 mile twin (2 miles) genuine ex-Army 
Don. 8 perfect condition $45.00 per 
drum. $2.00 cartage to rail freight 
payable at destination.

20X to 60X 
ZOOM TELESCOPE

With Tripod. $115.50.
Post A$2.25, B$4.10, C$6.10.

RCA 44BX MICROPHONES
PROFESSIONAL QUALITY $75 

P&P A $1 80, B $3 50. C $4 55, 
D $4 55

AERIAL CAMERAS 
WITH 8" FL 3" DIAM LENS F24 MARK 
IV 2 9 LENS STOPS 11.8. 5.6. 4. 2 9 

$65
$2 cartage to rail freight. Payable to 
nearest attended railway station.

PENTAC LENSES 
3" DIAM. 8" FL WITH DIAPHRAGM 
STOPS 11,8, 5.6. 4. 2 9 MOUNTED IN 

METAL HOUSING — $65 
POST: A $1 85. B $3.25. C $4 10

PRISMS
4 SQUARE FACED RIGHT ANGLE 
PRISMS TOP QUALITY EX AIR FORCE 
— $65; OR LENS & PRISM FOR $120

POST A $1 75. 8 $3 00. C $3 60

ZOOM FOCUSING 
MICROSCOPES

Zoom focusing microscopes. 750X 
battery and mirror illuminated $31 75 
Zoom 1200X similar to above $47 95
P&P A $1 65. B $2 75. C$3 10

30 x 30 
LENGTH 12’4” HEIGHT 

10" 
WEIGHT 1% lb

$32.50
x 40

Length 
Height 
Weight 
$49.50

16in 
10in 
2lb

SPY TELESCOPES
8x17 mag size of a rifle cartridge ex
tends to 8". Only $8.95 each, post 60c.

BINOCULARS
PRISMATIC Coated Lenses Brand new
Complete with case

8 x 30 $42.00
7 x 50 $48.95 P&P

10 x 50 51.00 A $1.75
12 x 50 53.00 B $3.00
20 x 50 65.00 C $3.10

SMALL CLIP ON 
POCKET TELESCOPE

15X $7.00, P + P 80c

3" ASTRONOMICAL 
REFLECTOR TELESCOPE

117X magnification FL 700mm with 
5x24mm finder scope and two section 

hardwood tripod $169.25.
Post A$2 25, B$4.10. C$6 10

C42 set 36 to 60M/Hz with 24 volt power 
supply headphone mic. leads etc $95. 
Or 42 set separate $65.

AIRCRAFT INSTRUMENTS
Directional Gyros
AN5735-1 Air Operated.
$3b
Sperry Artificial Horizon
AN5736-1 Air Operated
$45.
Slip and Turn Indicators 
$17.50.
P&P
A $1 65. B $2.75. C. $3 10

SIEMENS
Typing Perforator

240 Volt Type with Keyboard $57.50

ANEROID BAROMETERS
In brass case, made in London $49.50

P&P A. $1.65
B $2.75
C. $3.10___________________________

ZOOM SPOTTING 
SCOPES

High grade coated lenses 
Ideal for pistol and rifle ranges 
or general viewing Zooms in 
from very low to high powers 
Complete with tripods 
POST A $1 75, B $3 00.

C $3 60

TELESCOPES
25 x 30 $13 50
P&P A. $1. 30

CONDENSER LENS
1'4" diam 4'4” F.L 75c. 2'4" diam 2" 
F.L $1.50 each or $2.50 per pair P&P 
80c

IMPELLER PUMPS
New gunmetal body. Stainless Steel 
Shaft. Neoprene Impeller Up to 15ft 
Lift, suitable for almost any type of liquid 
Self priming. Ideal boat bilge pump, sul
lage drains, etc Approx size 8" x 5" 
% $30.35, ’4" $43.30, %" $47.60
P+P A. $1 95. B $3 50. C $4.60

Liquid filled 
compass

With magnified lens sight and degree 
reader
Only $7.95 each Post $1 30

POLARITY & CURRENT 
CHECKER

3 volt to 400 volt Simple leads and 
prods quickly determines positive or 
negative with illuminated indicators, also 
checks AC current and intensity, fully 
insulated only $4 95, pp $1 30

COLLINS COMMUNICATIONS
RECEIVER
Type SIJ-4 

500kHz to 30mHz 
$350 00

DIRECTOR LEVELS
Ex Army No 9 with azimuth horizontal cir
cle and vertical adjustment suits all types of 
levelling. In leather case $90.

P+P A$1.75 B$3 C$3.60.

EX ARMY 
TWO-WAY 
FM RADIOS

1.2 WATTS OUTPUT 
SUPERHET

PRC9 AND 9A 27 to 39M/HZ 
PRC10 AND 10A 38 to 55M/HZ 

WITH HANDSET ANTENNA $25 EA
UNTESTED

Battery $3 95 extra Harnes $4 50 extra 
$2 Cartage to Rail Freight payable 

nearest attended Railway Station

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER

240 volts operated complete with 
Speaker and Amplifier

RCA $275
BELL & HOWELL $195.

$1 Cartage to Rail Freight payable at 
nearest attended Railway Station

SELSYN MOTORS 
MAGSLIP 

RECEIVERS 2” MK2 $8.50 
TRANSMITTER 3" MK2 
$20.00

Post Packing A. $1.75. B $3 00. C. 
$3.10

COMMUNICATIONS 
RECEIVER

COLLINS R — 391/URR 
Continuous tuning of range 500 Kills — 
32MHz in 32 bands Receive frequency 
indicated directly on digital counter type 
readout to within 300Hz Selectivity ad
justable in six steps From 100Hz to 
16KHz bandwidth Sensitivity 1 
microvolt or better 240 VAC operation 
— 10 inch rack mount — autotone on 
eight preset channels available complete 
with instructions and service manual and 
tested
PRICE $500

Deitch Bros.
70 OXFORD STREET, SYDNEY 2010

SOBR» NO C O D
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good trying to measure low value 
resistors with the range switch set to a 
high resistance range. In this situation, 
the meter will swing almost full scale 
and will be quite insensitive to large 
variations in resistor value.

What you have to try to do, in setting 
the range switch, is to get the meter to 
read towards the centre region of the 
scale. It is only in this region that you 
will be able to accurately measure 
resistor values. Of course, if you are 
measuring very high value or very low 
value resistors, then you may have no 
option but to take readings from the 
ends of the scale.

Fig. 3 shows how a multimeter is 
used to measure the value of a resistor.

The first step is to set the multi
position switch to the appropriate 
resistance range, short the test leads, 
and zero the meter using the Ohms 
Adjust control, as described previous
ly. The multimeter’s test leads are then 
connected to the resistor, and the in
dicated value read off the ohms scale of 
the meter. Multiplying this value by the 
range multiplier gives the value of the 
resistor in ohms.

That’s really not as complicated as it 
sounds! Let’s say, for example, that the 
resistor we are measuring has a value 
of 1000 ohms (or 1 k). The best range to 
select in this case is the "R x 10" range, 
meaning that we have to multiply the 
reading on the meter scale by 10. The 
meter will read “100” and 10 x 100 
equals, 1000 ohms — the value of our 
resistor.

The best advice is buy a handful of 
resistors, work out their values from 
their colour codes, and check them 
with your multimeter. You’ll soon get 
the hang of things.

Resistance measurements are not 
just confined to measuring resistor 
values, though. You can also use your 
multimeter to check other components 
— checking capacitors for short cir
cuits, for example — and to check the 
resistance between any two points of 
an assembled circuit. Make sure that 
no power is applied to the circuit when 
making these checks, otherwise your 
readings will be hopelessly inaccurate.

Another thing to remember here is 
that it is not possible to check accurate
ly the value of a resistor that has been 
soldered into circuit. The reading will 
be considerably affected by the 
presence of other components, both 
active and passive, shunting the com
ponent to be measured. The only way 
round this problem is to disconnect one 
lead of the resistor from the circuit. Its

The Beckman Model 3020 3V2-digit LCD multimeter features 0.1% accuracy on DC 
voltage ranges, a 10A current range, and a diode test function. It is fully overload 
protected up to 1500V DC and 1000V AC. Enquiries to Warburton Franki Pty Ltd, 
199 Parramatta Rd, Auburn 2144.

value can then be measured in the nor
mal way.

Continuity checks
Switching to one of the low ohms 

ranges — R x 1 or R x 10 — enables you 
to use your multimeter as a continuity 
checker. In fact, you will probably use 
your multimeter as a continuity checker 
more often than for any other job.

When you test for continuity, you are 
simply checking to see whether or not 
two points are directly connected 
together by a copper track, a length of 
hook-up wire, or by some other very 
low resistance path. If the two points 
are directly connected, then the meter 
will read full scale, or zero ohms, the

How to measure resistance. Just con
nect the test probes across the circuit to 
be measured and select the best range. 

same as when you short the two test 
leads together. If the two points are 
open circuit (ie, not connected), then 

■ the meter will read infinity.
Here are just some of the useful tests 

that can be performed:
• making sure that a transformer 

frame is properly connected to earth 
(chassis);

• tracing wires in a multi-core cable;
• checking wires, cables and copper 

tracks for breaks;
• checking newly installed mains wir

ing for inadvertent shorts;
• identifying connector terminals;
• checking that circuits are properly 

earthed;
• checking switch action; and
• general troubleshooting.

Buying a multimeter
Most multimeters cost somewhere 

between $20 and $80, although a digital 
multimeter can cost well over $100. The 
average hobbyist spends somewhere 
between $25 and $35 on a multimeter, 
and a model chosen from this price 
range will be quite adequate for most 
hobby work. Specifications for two 
models chosen from this price range, 
the University Model CTN-500MP and 
the Dick Smith Q-1024, are given on the 
second page of this chapter.

So that’s the multimeter — a versatile
test instrument that is a voltmeter, an
ammeter, and an ohmmeter all rolled
into one. Buy one as early as you can
and learn how to use it; your money will
be well spent. ®
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For more on AIM 65 and 
how you can develop 
programs in assembly 
language or BASIC, write

General 
Electronic 

Services 
Pty Ltd

99 Alexander Street. Crows Nest. 
N.S.W.. 2065. Phone: 439-2488. 
439-2399. Telex: 25486 A/B Servo

ADELAIDE 42-6655 
BRISBANE: 277-4311 
CANBERRA: 80-4654. 82-3581 
NEWCASTLE: 69-1625 
PERTH: 325-5722 
MELBOURNE: 598-9207. 598-5622 
DWELL PTY LTD 487-3111

Letters to 
the editor

Beryllium clanger
I wish to draw your attention to an ar

ticle that appeared in the radio amateur 
journal "QST" July 1978, which warns 
of the extremely toxic nature of the 
substance Beryllium Oxide.

As well as those applications men
tioned in the article, beryllium oxide is 
to be found in commonly used RF 
power transistors (e.g. 2N5590, 2N6084, 
B40-12 etc). Some mounting kits for 
transistors also use beryllium oxide 
washers for improved conductivity. I 
am certain that there are many persons 
handling such items who are auite un
aware of the dangers involved. Unfor
tunately the use of beryllium oxide 
(BeO) seems to be widespread.

Recently I came across an item in the 
1979 Dick Smith catalog. This warned 
that one of their products, Heat 
Transfer Compound, happened to con
tain BeO. If this is in fact so, and if other 
brands of heatsink compound also 
contain BeO, it would appear that a 
very real health hazard exists to any 
persons involved with the maintenance 
or construction of electronic equip
ment. As you are no doubt aware, neat
sink compound being in the form of a 
grease, is a rather messy substance to 
use, and even if care is taken it is dif
ficult to keep from coming into 
physical contact with it. This could 
result in traces of it being taken inter
nally, with possible disastrous conse
quences.

Up till now, I have seen four different 
brands of heatsink compound available 
on the market — one contains BeO, the 
others may or may not, but it is signifi
cant to note that none of these has so 

prices are the 
BEST IN TOWN,

J ^RE & CABLED 
AUDIO LEADS 
MULTIMETERS 
CALCULATORS 

INSTRUMENT CASES 
1 POWER SUPPLIES f

MAIL orders 
WELCOME- 

COME AND SEE

T-J T V AERIALS^ 
-»AND ACCESSORIES * 

HI-FI PRODUCTS 
JOSTY KITS 

PROJECT PC BOARDS 
'BOOKS. PLUG PACKS

MUSICAL INSTRUMENT? 
RECORDS, CASSETTES '

SPEAKERS AND ‘
SPEAKER KITS T

ÏSTYLII. BATTERIES«—J 
^^VALVES,^^

T AC M A Al electronicsI IWI in 12 Victoria St. Coburg
■ W Vic. 3058, Phone (03) 354 5062

ELECTRONIC 
COMPONENTS 
TRANSISTORS 

ICs 
RESISTORS 

. CAPACITORS ,

PLUGS A SOCKETS 
TRANSFORMERS 

SANKEN MODULES 
UP MODULES 

POTENTIOMETERS 
I. DI ODES. ETC_j

much as a word of warning labelled on 
it. I find this type of situation 
deplorable, especially when one con- 
siaers that other products on the 
market, far less toxic than BeO, have 
warning labels on them.

I hope that you will be able to pass 
this information on to your readers so 
that they will be aware of the dangers in 
handling beryllium oxide. I would 
suggest that any project you may 
publish which makes use of this sub
stance in any form also contain a 
suitable warning.

E. J. Smeda VK3YNM 
Eltham, Victoria.

CDI problems
With reference to the problem en

countered by G.O. of North Mackay, 
Queensland, when using a CDI unit 
with a V8 motor, I wouid like to put 
forward the following points.
(1) Provided spark plug leads are ade
quately spaced to prevent crossfiring, 
CDI systems generally offer the same 
advantages to V8 motors that they offer 
to six cylinder motors.
(2) The symptoms G.O. describes have 
been caused in my experience by 
either of two problems. Firstly, the 
1000uF electrolytic filter capacitor in 
the inverter circuit breaks down 
because it is unable to handle the 
current spikes generated whilst the in
verter is running. Secondly, the 
"dump" capacitors fitted must be of 
the correct type, preferrably Metalised 
Polycarbonate. Polyester capacitors 
sucn as "greencaps" have in my ex
perience been unsuccessful.

As I have repaired many of these kits, 
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some with these faults, the information 
above should be of some assistance.

G. Crapp
Service Manager,
Dick Smith Electronics
Artarmon, NSW.

Cigarette advert
I was shocked to see a cigarette com

mercial in the August 1979 issue of what 
I know to be an electronics magazine of 
no small repute, Electronics Australia.

To my knowledge this is the first time 
an "alien" advertisement has been in
cluded. I have all copies from Vol 1 No. 
1 of Radio and Hobbies — over 40 
years, I think it must be something of a 
record. I have built many of the pro
jects, and they've usually worked too! 
The latest is the 40 + 40 Amplifier and 
speakers.

I fear I am a lone voice crying in the 
wilderness in these days of "why 
bother?" but I sincerely trust you will at 
least consider devoting the magazine 
solely to electronics and its related 
components.

The offending advertisement is at
tached hereto — I don't want it. If 
necessary I would be prepared to pay 
more for the magazine if it would mean 
"NO" to such advertisements.

I trust you will at least read the above 
before consigning it to the waste paper 
basket. At least I cared enough to write!

Chas Fletcher
Toongabbie West, NSW.

ELECTROCRAFT ptyltd 
68 WHITING ST, ARTARMON TELEPHONE 438-4308 Ext. 2

ROTATORS CDE 44 $165.00
ROTATORS, CROWN Load 17kg wind test to 

70mph includ 70’ 3-way cable $98 00
UHF TM13 Beam Antenna 465 to 

480Mhz $28.75
Va Ground Plane 27Mhz Antenna $32 00
5' Rod CB Antenna. Base 12' lead & plug $14.00 
Topix Gutter mount CB middle loading Anten

na ........................................................................ $ 14.50
Low Pass CB filters 75 ohm.......................$10.91
Cobra 138xLRA 18Ch AM/SSB Deluxe, digital 

readout ............................... $162 00
CABLE Coaxial double screened 75 ohm.
CABLE 2045 Times 3.5dB loss 47cm

$56.00 152m roll
CABLE 2560 Times 3 00 dB loss ............. 59cm

$63 75 152m roll
CABLE. WH89 Copper screen 3.3 loss 

59cm $56 00 100m roll
CABLE. 50ohm CB Coaxial 37cm

$36 00 100m roll
CABLE. 300 ohm Ribbon slotted plain 19cm 

$12 00 100m roll
CABLE. 300 ohm open wire.......................... 70cm

$14 00 30 4m roll

MAST HEAD AMPLIFIERS
Hills 300 ohm 12dB gain................................$40.00
Hills 300 75 ohms 20dB gain .................. $54 00
Kingray MH20. 20dB gain 75-300 ohm $74.97 
Kingray MH20 WN. 20dB gain with Atten of 20dB

on ch 3 to 5A .............................................. $81 00
75 to 75 ohm 40-880Mhz. IN LINE AMPS Ecraft 
1.75 D16 16dB gain...................................... $45 00
2.75 T12 12dB gain 2 outlets . $52 79
3.75 T10 10dB gain 3 outlets $53 70
4 75 T10 10dB gain 4 outlets $54 19
1.75 D25 25dB gain ....................................... $53.55
2 75 D21 21dB gain 2 outlets $60 44
3 75 D19 21dB gain 3 outlets $61.35
4 75 D19 21dB gain 4 outlets $61.84

SPLITTERS
75 ohm 2 to 8 way VHF UHF 

.300 ohm 2 to 4 way VHF

Program mod
Here is a small modification to your 

Line Assembler program which may be 
of interest. It causes the line input 
routine to print a backspace instead of 
the incorrect character in response to 
the rubout key being pressed. This is 
more useful (and neater) if you are us
ing a VDU rather than a printer.
1ADB A7 01 SUBI,R3 01 
1ADD 1A 6E BCTR,N LINE 
1ADF 04 08 LODI, R0 08 (BACKSPACE)

The rest remains the same. Location 
1AD8 could be changed to H'08 in 
order to use the backspace key for 
error correction.

I also have a minor complaint about 
the program, and that is the use of the 
ZBSR instruction when calling 
"PIPBUG" subroutines, in particular 
"COUT" (ZBSR *20). This makes it very 
difficult to use a different subroutine, 
(e.g. to operate a VDU at 1200 baud). 
Apart from this, I find the program 
most useful, and have spent many 
hours using it.

Ian Crawford, VK5ZDB
Smithfield Plains, SA.

“ELECTRONICS AUSTRALIA” 
PROJECTS & CIRCUITS NO. 2
Available from "Electronics Australia", 57 
Regent St. Sydney PRICE $3.00. OR by mail 
order from “Electronics Australia", P.O. Box 
163. Beaconsfield. 2014. PRICE $3.60.

MASTING, SYDNEY'S LARGEST SELECTION
2.438m to 15.34m Telescopic. Wall brackets. "U" 

Bolts. Mast bases "G" Clamps.

TES Field Strength Meter
UHF-VHF 41-65, 65-1 10. 155-280. 470-

840Mhz...................................................... $257.60

TELEVISION AERIALS 
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REVIEWS OF RECENT

’ Records & Tapes
CLASSICAL • POPULAR • SPECIAL INTEREST

Mozart Quartets: “worthy of . . . attention”
MOZART: Six String Quartets 

dedicated to Haydn: K387, in G; K421 
in D minor; K428 in E flat; K458 in B 
flat ("The Hunt"); K464 in A; K465 in 
C ("Dissonance"). Quartetto Italiano.
Philips 6998 (three Stereo 
discs, boxed). (P.F.)

The Italian Quartet is an ensemble of 
remarkable staying power. Their first 
recordings were made in the late for
ties; the four fine musicians con
stituting the group were drawn 
together in 1945, and when I heard 
them in Venice last year they sounded 
as fresh and excited oy their repertoire 
as ever. They have played Mozart 
quartets for many years — the first to be 
heard here, monophonic LP's, were 
released by Columbia about 1961; 
several of the quartets have been 
recorded by them more than once, 
always beautifully and with excellent 
taste.

The six quartets in this set were 
written between 1782 and 1785, when 
Mozart humbly preferred them to 
Haydn; they are, generally, well 
enough known to require no commen
tary. What they do require, now as 
always, is thoughtful performances and 
careful listening. The performances 
recorded by Philips and now re-issued 
in this attractive form date from 1967, 
when they were rivalled by similarly 
distinguished readings by the Amadeus 
and Juilliard Quartets, which have since 
been deleted. More than a decade 
later, there are fine performances by 
the Guarneri and the Melos Quartets 
which are very highly thought of and it 
may well be that both the RCA and the 
DG sets are superior technically — my 
own mind is not made up about this.

What I am quite certain about, on the 
other hand, is the musical quality of 
these performances. Tempi are a trifle 
faster, generally, than those adopted by 
the Italians in the earlier efforts, but the 
music moves correctly, at breathing 
pace and the utmost care has been 
taken to allow the composer's voice to 
be heard, untrammelea by any "inter

Reviews in this section are by Paul Frölich (P.F.), Neville Williams (W.N.W.), Jamieson Rowe (J.R.), Leo 
Simpson (L.D.S.), Norman Marks (N.J.M.), Greg Swain (G.S.), and Danny Hooper (D.H.).

pretation" which, all too often, is just a 
polite name for a performer's con
venience. The performances and the 
recorded sound are very beautiful in
deed and worthy of every collector's 
attention. (P.F.)

☆ * ☆

BACH: The Four Suites for Orchestra. 
English Chamber Orchestra, conduc
tor Raymond Leppard. Philips 6768 
028 (two Stereo discs, boxed).

Presumably, individual recordings 
featuring these performances have 
been available before now, but I never 
saw or heard them. In addition to the 
ECO, there is a long and impressive list 
of soloists, including oboists Peter 
Greame, Edward Selwyn and Neill 
Black, flautist Richard Adeney, several 
trumpeters led by John Wilbraham; Mr 
Leppard plays the harpsichord in Suites 
1 & 2, Leslie Pearson in Nos. 3 & 4. One 
disc contains Suites 1 & 4, the other 
Nos. 2 (which is in B minor, not B flat as 
stated in the English-language notes) 
and No. 3.

Bach's orchestral Suites — basically a 
slow overture, followed by a series of 
courtly dances — are not nearly as 
familiar to concert-goers as one might 
assume. In fact, No. 3 In D major, 
scored rather magnificently for three 
trumpets, drums, oboes, strings and 
continue is probably the only one of 
the set which appears regularly in the 
repertoire. It includes the famous "Air" 
which is quite richly performed on this 
occasion. A rather rich sound is, as it 
happens, one of this set's distinguishing 
characteristics.

To be frank, I am not persuaded that 
these performances are ideal ones; for 
one thing, the four suites are made to 
sound very much alike and I know 
them to be otherwise. Also, there is a 
certain lifelessness which does not 
serve Bach's cause at all. In many ways, 
it seems as though an excess of 
scholarship and attention to period
style has resulted in a performance 
which is just as stilted (and perhaps un- 

authentic?) as the ones by monster 
orchestras which we used to bemoan. I 
think the recordings made by Harnon
court are more likely to give lasting 
pleasure to most listeners; all the same, 
it must be noted that the playing of all 
concerned is quite exemplary and I 
have no fault to find with the Philips 
sound. In the end, this will be a ques
tion of personal taste and every collec
tor must decide for himself. (P.F.)

☆ ☆ ☆

DVORAK: Piano Concerto in G minor, 
op.33. Rudolf Firkusny, piano; The 
Cleveland Orchestra, conducted by 
George Szell.

TCHAIKOVSKY: Variations on a 
Rococo Theme for cello and 
orchestra, op.33. Leonard Rose, 
cello; New York Philarmonic, con
ducted by George Szell. CBS Odyssey 
Mono disc ODA 5129.

This is a rather curious release — to 
begin with, monophonic issues are ex
tremely rare nowadays except for much 
sought-after items of historical 
significance. It so happens that both 
these works have been available, 
played by these same soloists, on whol
ly satisfactory stereophonic discs and 
one of these a CBS one — the plot 
thickens! In fact, Firkusny has recorded 
the Dvorak concerto twice previously 
(once accompanied by conductor 
Somogyi and once by Susskind).

Critics, generally, have held a low 
opinion of Dvorak's piano concerto 
and Alec Robertson, in nis biography of 
the composer, almost discards the work 
completely. As it happens, Firkusnv 
plays are revised version, prepared by 
one of his former teachers, Professor 
Kurz; this is much more pianistic than 
Dvorak's original score and I've always 
found it quite enjoyable in Firkusny's 
readings. There's nothing wrong with 
this latest one, the sound is pretty good, 
the orchestra likewise and the perfor
mance is not in any way much different 
from others I've heara.

The Tchaikovsky work has the same 
opus number and the same conductor 
as the Dvorak; there the similarity ends. 
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Leonard Rose recorded a beautiful per
formance of this piece with the 
Philadelphia Orchestra, which was 
issued here about 1967. It is, in my view, 
very superior to this latest one — 
assuming that it is, in fact, a later one. 
Szell is much more deliberate in his 
tempi than Ormandy and I must say 
that I find the New Yorkers' sound, 
despite its clarity, inferior to that of the 
Philadelphia players.
The greatest difference is in Mr Rose's 
playing, though; there was a delicious 
freshness, even cheekiness in his play
ing which, this time, is replaced by 
sonority, slowness and something that 
may be boredom. Other than the 
bargain price, there's little to recom
mend this disc. (P.F.)

* ☆ ☆

SCHUMANN: Complete Music for 
Cello & Piano. Friedrich-Jurgen & 
Eckart Sellheim. CBS stereo disc SBR 
235946.
Record manufacturers really can be 

infuriating. Here we have a fine recor
ding made by artists completely un
known to us, and of music that is little- 
known. The record jacket includes two 
prints of the identical photo showing 
two smiling men, probably in their ear
ly thirties, but that is all they tell you.

Some digging by me did establish 
that they are brothers, probably live in 
East Germany and that they regularly 
work together; also, that this is their 
third recording. I hasten to add that 
they play splendidly, that the recording 
is exceedingly well produced and that I

Now to the music: there are the 
"Fantasie-Stucke", op.73, the “Adagio 
& Allegro in A flat major", op.70, and 
the "Funf Stucke im Volkston", op.102. 
All these works were written in 
Dresden, in 1849, during one of the 
happiest periods in Schumann's troubl
ed life. The first two were written for 
horn and clarinet respectively, with the 
composer's direction that violin or 
cello might be substituted; opus 102 is 
the only work specifically written for 
cello and it is both the least known of 
these fine examples of "domestic" 
music and the most rewarding on the 
disc.

The five pieces in "folksy" style are of 
considerable technical difficulty and 
very interesting, to listener and per
formers alike. They are written with 
genuine attention to the cello's range 
and potential and worth knowing. 
Opus 70 & 73, on the other hand, really 
do sound best in their wind versions 
and offer inadequate scope to as fine a 
cellist as F. J. Sellheim.

It is good indeed to have new per
formers brought to notice; one hopes 
that such services, abroad, are 
simultaneously being rendered to 
Australian artists of note and that 
manufacturers will, both there and 
here, return to the practice of giving a

For audiophiles —

DIRECT CUT & DIGITAL

ORCHESTRATIONS ASTROMATIC.
Tokyo Philharmonic Orchestra con
ducted by Tadaaki Otaka. Direct cut 
stereo, RCA RDCE-6. (From M.R.
Acoustics, PO Box 165, Annerley, Qld 
4103).

An extra centre page in this quite 
elaborate double-fold jacket is given 
over to some revealing notes by 
Producer Hiroshi Isaka. He talks about 
the problems of organising a direct cut 
of a full symphony orchestra; of having 
to anticipate every detail of the 
dynamics to facilitate manual over-ride 
of groove spacing and to avoid cutter 
overload; of having to repeat and 
repeat entire sides and of seeing solo 
instrumentalists grow too weary to do 
their best on the final take.

If ever there was a hard way of recor
ding, Hiroshi Isaka has spelt it out in 
these notes.

But, be that as it may, the recording 
was completed finally and is available 
here on the RCA label.

Side 1 is a medley arrangement for 
symphony orchestra, obviously in
spired by memorable movies: Also 
Sparach Zarathustra (Introduction, R. 
Strauss) — Tara's Theme From "Gone 
With The Wind" — Concierto de Aran
juez (Second Movement, Rogrigo) — 
Title and Princess Leia's Themes from 
"Star Wars" (John Williams).

On side 2 are three distinct tracks: 
Light Cavalry Overture (F.V. Suppe) — 
Thais, Meditation (J. Massenet) — Die 
Meistersinger, Prelude (W. R. Wagner).

Technically, the recording is very 
quiet and the instrumental solos and 

little information about the performers 
instead of merely listing their names 
with those of art directors, recording 
supervisors and producersl (P.F.)

☆ ☆ ☆

FREDERICA VON STADE sings works by 
Dowland, Purcell, Liszt, Debussy, 
Canteloube & Hall; Martin Katz, 
piano. CBS Stereo disc SBR 235963.
Miss von Stade has a very lovely 

lighter passages are crystal clear. On 
full orchestra, the definition is okay but 
not extraordinary — possibly due to the 
use of 20 or more microphones and the 
utter finality of the mix that is com
mitted to the vinyl at the actual perfor
mance.

Good, but not one of those discs that 
brings you forward in your chair. 
(W.N.W.)

☆ ☆ ☆

MACHO MARCHES. The Cleveland 
Symphonic Winds, conducted by 
Frederick Fennell. Telarc digital 
stereo DC-10043. (From P.C. Stereo, 
PO Box 272, Mt Gravatt, Qld 4122).
The Cleveland Symphonic Winds, 

drawn largely from the Cleveland 
orchestra, are making quite a name for 
themselves. Here they perform 11 
marches selected for tneir variety in 
source and style:

Commando (Barber); Florentiner 
(Fucik); March Lorraine (Ganne); 
Washington Grays (Grafulla); Barnum 
and Bailey's Favourite (King); Belgian 
Paratroopers (Leemams); Anchors 
Aweigh (Miles-Zimmerman); Universi
ty of Pennsylvania (Seitz); Stars and 
Stripes Forever (Sousa); Radetzky 
(Strauss); Sea Songs (Vaughn Williams).

All that brass, punctuated by the 
poundings of the big drum adds up to a 
lot of band sound, but it is relieved by 
the variations in the style of the music 
and by the highly professional quality 
of the playing. However, there's no law 
which says that you have to play straight 
through both sides, as tends to happen 
when one is reviewing.

Technically the sound is of the 
highest standard, unmarred by 
background noise, very clean, and with 
the grooves opening up automatically 
to accommodate the full weight of the 
drum. A good one. (W.N.W.) 

voice. Since she is practically unkown 
to Australians, some information about 
this fine young singer from the US 
(even that she comes from the US is an 
unconfirmed rumour) might usefully 
have been included with this lavishly 
packaged disc. There are full texts, in 
three languages, of the works 
presented but, alas, not a word about 
the singer or her equally talented ac
companist.

There is a photo of Miss von Stade,
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RECORDS & TAPES — continued

if 
you’re 

listening 
to 

AM 
through 

an 
ordinary 

tuner...

you’re not 
even getting 

half the story!
You’ve always thought of AM radio as 
sounding dead, flat, lacking in audio 
quality, right? That’s probably because 
you’ve been listening through a con
ventional tuner, which, even if its FM is 
of very high quality, probably has an AM 
frequency response that rolls off sharply 
above about 2-3 kHz. In other words, not 
even half the broadcast audio band. The 
Audiosound AM101 covers the full 
9kHz band (±2dB), plus it has a 
balanced low noise aerial system for 
lower interference. This means that 
under good conditions, AM audio 
quality is virtually indistinguishable 
from FM! If you want the best of both 
worlds, then there’s our AM/FM tuner, 
the Audiosound T751. Both tuners give 
vastly superior audio quality, better sen
sitivity and lower noise, on AM, than any 
other tuner available.
Want to hear more? Ring Audio
sound on 938 2068, weekdays, or 
write to us at 148 Pitt Rd., Nth. Curl 
Curl, 2099.
audiosound^ 

FINER AND AUSTRALIAN

which suggests that she is still quite 
young; her voice, a rich mezzo, cer
tainly gives me the impression of still 
being built up. If I am less than 
wholeheartedly delighted with this 
recital this is due to uncertainty about 
the singer's musical discernment. There 
are two songs by Dowland, a simplified 
version of Purcell's "Blessed Virgin's Ex
postulation" and three Liszt songs on 
one side — all are beautifully sung 
throughout, but with little stylish 
change to differentiate between them.

On the second side are Debussy's 
enchanting "Chansons de Bilitis" and 
John Canteloube's folk-song 
arrangements "Chants de France", 
capped by a rather trite little song by 
Carol Hall, presumably a composer
friend of the singer's. All the way, there 
are quite lovely sounds from a well
managed voice, but I cannot build up 
any idea of the singer's personality or 
artistic standing, try as I may.

The quality of tne recording is ex
cellent and everything is done with 
good taste; perhaps the fault lies in me 
that I cannot respond to some utter 
subtlety and fastidiousness? I do know 
that Miss von Stade is very highly 
thought of and can only suggest that 
you listen for yourselves. (P.F.)

☆ ☆ ☆

GUILLAUME DUFAY: Mass "Ave 
Regina Coelorum". The Clemencic 
Consort. Harmonia Mundi/World 
Record Club Stereo disc 05884.
Dufay, of whose Christian name 

there are at least three authorised 
spellings, was a Burgundian composer 
of the early Renaissance. Born about 
1400, he spent most of his mature years 

NEW from 

etone in October.

380mm (15”) loudspeakers, 100mm (4”) 
voice coils, 9.5kg ceramic magnet struc
ture, edgewound aluminium ribbon, high ef
ficiency.

150mm (6") loudspeakers. 40 watts RMS, 

multiple driver array.

Details from ETONE
53 STANLEY STREET, 

PEAKHURST. N.S.W. 2210

in Cambrai, now a city in Northern 
France, in earlier centuries, Cabrai was 
considered to be part of the 
Netherlands and Dufay died there in 
1474. In his time, he had travelled wide
ly, been a member of the Papal Choir in 
Rome and elsewhere and was regarded 
as the greatest composer of his time. 
There was, then, hardly any indigenous 
music-making in Italy, where the 
Flemish composers and singers held 
sway.

Although Dufay wrote some secular 
music — nearly seventy of his chansons 
are known — his greatest work was 
liturgic and he was the holder of high 
church offices in Cambrai, Bruges and 
Mons. The Mass on this record is one of 
several he wrote and it will come as a 
surprise to listeners who are reluctant 
to approach the music of the Middle 
Ages (and of the Avant Garde!) because 
its beauty is such as to make it fairly 
easy to comprehend. This is not, of 
course, music easily related to the 
sounds of the 19th or even 17th cen
tury; nonetheless, its perfection is self- 
evident and hearing it can add enor
mously to one's fund of musical ap
preciation and enjoyment.

Rene Clemencic is a Viennese 
authority on early instruments, of 
which he has built a remarkable collec
tion, and on early music; the per
formers directed by him on this occa
sion are three counter-tenors, a tenor 
and a bass-baritone; a bass bombarde 
and an alto bombarde (early forms of 
oboes), a tromba (a type of trumpet), 
two sackbuts (early trimbones), a bow
ed hurdy-gurdy, lute, positiv organ and 
percussion. I have no reason to doubt 
that everybody's performances are
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first-rate and thoroughly authentic; to my ear, the most ex
citement is provided by the percussion, particularly the very 
sonorous kettle-drums which, alone, would have made this 
an acoustic experience worth writing about! (P.F.)

☆ ☆ ☆

HANDEL. CONCERTOS FOR LUTE AND HARP. Lute and 
Harp Concerto in B Flat Major, Op. 4, No. 6. Harp Concer
to in F Major, Op. 4, No 5. Concerto Grosso in C Major 
("Alexander's Feast"). Desmond Dupre, Lute, and Osian 
Ellis, Harp accompanied by The Philomusica of London 
Conducted by Granville Jones. World Record Club stereo 
WRC S/4219.

The first two concertos on this record are 
reconstructions from an incomplete score. As such, I am 
sure that Handel would have approved. The result is ex
quisitely entertaining with the two solo instruments ac
companied by muted and pizzicato strings, treble 
recorders and continuo played on an 18tn century 
chamber organ.

On side two, the Concerto Grosso in C Major is 
equally enjoyable with distinguished playing by the 
Philomusica of London. Violin solos are by Carl Pini and 
Neville Marriner, cello Joy Hall and harpsichord continuo 
Thurston Dart.

Recording quality is very good, although tape hiss 
does intrude a little at times. Thoroughly recommended. 
(L.D.S.)

☆ ☆ ☆

CORNET CARILLON. The G.U.S. (Footwear) Band. World 
Record Club WRC 04224.

This record serves to demonstrate the fact that the 
English factory brass band tradition is far from dead. With 
the dean of brass band conductors, Stanley Boddington, 
in control the band romps through a medley of familiar 
tunes including a couple used as TV themes:

Post Horn Galop — Cornet Carillon — Euphonium 
Concerto — When The Saints Go Marching In — Rock Of 
Ages — Entry Of The Gladiaators — The Adagio From

DIRECT CUT 
— WITH A 
DIFFERENCE!
DUTCH TILDERS DIRECT. 

. Eureka stereo E111.
Distributed by RCA 
Records Pty Ltd. $6.99.

If you buy this direct-cut disc in the expectation of 
obtaining a very clean recording with wide dynamic range 
you could be disappointed. For a start, the material 
recorded by country and western signer Dutch Tilders 
does not have a particularly wide range. No, it seems to 
me that Eureka records have used the facilities at the EMI
Studio 301 to gain maximum impact for Tilders' voice and 
guitar. To that end, they have used "close miking" and 
gain levels have been ridden to the limit, and more, than 
the recording lathe can handle. As a result, there is audi
ble distortion on both the guitars used by Tilders (acoustic 
on side one and electric on side two) as well as on his 
voice.

As far as I was concerned, the distortion on the recor
ding tempered my reactions to Dutch Tilders. Even so, if 
you are a fan of his, I can say that this is probably his best 
record yet. His unaffected style is growing in popularity 
and apparently has been well received overseas.

Track titles are as follows: Simple Rag — Glory Of
Love — Rainy Day — Song In G — Stoned Again —
Frankie And Johnny — Take A Trip With Me —
Dutchman's Boogie — Corina, Corina — My Heart's In
Sorrow. (L.D.S.)

PW SERIES

zrix
SOANAR 
GROUP

SOANAR ELECTRONICS PTY. LTD.
A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP

SALES OFFICES VICTORIA 890661 
NSW 789 6733

30 Lexton Road.Box Hill.Vic.,3128. sth ausi si698i
Australia. Telex 32286. SS«')*«»?2'

CDfTlPLITER GRADE 
ELECTROLYTICS

PW Series Capacitors are particularly suitable as power source filters for computers, inverters, high current power supplies, high output power amplifiers and control equipment.Despite their small size, these capacitors have exceptionally large capacity and are capable of handling high ripple currents. Miniaturisation has been achieved by the use of new electrode foils developed from a technique of high magnification etching. Construction includes an aluminium can which is sealed with a long life, heat resistant resin and heavy duty screw terminals for handling the high currents involved. Mounting clamps are supplied as standard equipment.
2,900u F to 100,000u F 

16 Volt to 40 Volt DCW
Available ex stock all States
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136 VICTORIA RD, MARRICKVILLE, NSW 2204 PHONE 51 3845

ELECTRONICS CENTRE
BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION •

NEW BSR STEREO CHANGER/PLAYERS MODELS • REF. NEW PRODUCTS' REVIEW AUG. 79 EA •
C198 (ILLUSTRATED) 
S SHAPE TONE ARM 

4 POLE MOTOR 
WITH CERAMIC CART.

$55.00
WITH MAGNETIC CART.

$65.00

C197 
STRAIGHT TONE ARM 

2 POLE MOTOR 
CERAMIC CART.

$47.50

PACK & POST: NSW $2.75, V./SA/Q $3.76, TAS/WA/NT $4.76

With all the wanted facilities • Auto or manual operation • Cueing lever • Bias compen
sator • Adjustable stylus pressure • 33, 45, 78rpm • Plays 7", 10", 12" records • 
Separate changer and player spindles • Operating instructions • Template for cut
out • Big 28cm turntable • Diamond stylus • 240V AC 50Hz.

$42.00 PAIR

RANK ARENA 
2-WAY SPEAKER SYSTEM

• LAST OFFER •
LESS THAN % PRICE

8 OHMS 10 watts teak cabinets 18’4" H
11"W 94"D
Pack & Post NSW $2.00 VIC QLD $3.50
SA TAS WA NT $5.50

20 WATT STEREO AMPLIFIER
Excellent reproduction • Replaceable dis
crete components • 18 transistors • Easy 
to install in record player base or own cabinet 
• Power transformer, plug and cable includ
ed • Attractive black aluminium knobs • 
240V 50Hz • Transformer included • Cir
cuit • Specs • Output 8-16 ohms • 10 
watts RMS per ch. • Distortion 0.5% • 
Freq, response 35-1800Hz • Input sen. 
500MV • Bass, treble, balance, volume con
trols • Size 180 x 125 x 50mm $29.95 PP $2.00. Interstate $3 50.

MAGNETIC CARTRIDGE PRE AMPLIFIER
RiAA equalization. Low noise LM-382 1-C. Operates perfectly with above amp. 
$11.75 (available only with amp).

FM WIRELESS 
MICROPHONES

Miniature hand held model WM-1. Freq. 
88-95MHz adjustable. Max. freq, 
deflection + -75kHz. Range approx. 50M 
outdoors. Electret condensor mic. size, 
103H x 35W x 25D mm, wt. 65g.

$11.95 PACK & POST $1.00

PRO MODELS ARE AVAILABLE FROM 
STOCK
Unidirectional ....................$34.75, PP $1
Omnidirectional..................$26.75, PP $1.

TV PICTURE TUBE
B&W miniwatt type A34-99.

34cm specs. Fil. 12V 75MA. G2 300V 
G4 400V EHT 12KV

CQ RH PACK & P0ST; NSW $2 50 
v/Q/TAS/SA $3.50, WA $5.50

CX-AWA B/W TV TUNERS
Model J5i A ?olidstate $6.95. Model J32P 

valves 6GK5, 6GS7 $2.00. P&P NSW
1.00, INTERSTATE $2.00

25 metres 75 ohm coax cable. $5.50. P&P 
NSW $1.50, INTERSTATE $2.50

EPEE ELECTRONICS AUSTRALIA MAGAZINE
ALL CUSTOMERS WHO SPEND $21.00 OR MORE WILL RECEIVE NEXT MONTH'S ISSUE ABSOLUTELY FREE.

C-CORE TRANSFORMERS GEARED 
MOTOR 

240VAC 50Hz 3W 
$2.50 
P&P 50c

5 RPM. Plenty of torque. With Cam and 
N/O N/C microswitch. 15 switch contacts 
per min. OA size. 65 x 60 x 35mm.

LOW NOISE. HI EFFICIENCY

HEAVY DUTY 
NI-CAD RECHARGEABLE 

BATTERIES

PLAYMASTER STEREO GRAPHIC EQUALIZER
COMPLETE KIT $97.50 FULLY CONSTRUCTED $125.00
• HITACHI STEREO CASSETTE TAPE DECK •

Model D-230. Front Load. Dolby system. 6 mth warranty.

DISCOUNT PRICE $165.00 P&P NSW $2.75
INTERSTATE $3.76

• BSR BELT DRIVE RECORD PLAYER •

PRIMARY 240V 50Hz 
MODEL JT266 0-18V 8A $22.95
MODEL JT235 26.0-26V4A $21.96
MODEL JT248. 10V, 10A $22.95
MODEL JT249 15VCT.
75OMA. 8.5V-0-8 5V 7.5A $23.95
FOR MICRO PROCESSOR $23.95 
MODEL JT274 10V 10A
2 x 12V 1A $22.95
MODEL JT 253A
0-18V 30A PEAK $41.96
P P MODEL 253A NSW $3.50 V.Q.T.
$5.50 SA WA NT $7.00 
P.P. ALL OTHER MODELS 
NSW $2.95 V.Q.T. $3.75
WA SA NT $6.50________________________

• EMI TAPES •
Reel-to-reel, low noise, high output, top 
quality high dynamic tape. Brand new 
current stock guaranteed.
18cm x 366m (7in x 1200ft) S.P. $3.96
13cm (5in) x 366m D.P. $3.95
13cm x 274m (900ft) L.P. $3.75
13cm x 183m (600ft) S.P. $2.96
PACK and POST $1.00
____ AKAI TAPE SPLICER, WITH 

TAPE ORDERS OVER $10.00

SPEAKER CABLE
. Heavy duty

$9.90/ 100M Fig. 8 twin striped 
P&P NSW $1.50, Q/SA/TAS $2.50. 
NT/WA $3.50_____________________________

SERVICE
Moderate charges — Repairs 
guaranteed. Radios, Tape 
Recorders, Cassettes. Amps.

Top quality guaranteed.

ABSOLUTE 
LATEST MODEL P-200

$95.00
P&P NSW $3.50
INTERSTATE $4.50

ALSO AVAILABLE WITH WALNUT BASE AND n

PERSPEX COVER WITH HINGES $119

STYLISH S SHAPE 
PICK-UP ARM •
ADC MAGNETIC 

CARTRIDGE, 
DIAMOND STYLUS

INCLUDED •

P&P NSW $5.00 
INTERSTATE $7.50

Used by many Govt Depts.

SIZE D. 1.2V, 4AH, $6.25 ea, 
P&P 75c.
4 for $23.00 p&p nsw $1.60
INTERSTATE $2.50

SIZE AA. 10 for $13.95
P P NSW $1.00. 

INTERSTATE $1.50

PLESSEY ROLA 
• SPEAKER •

Model C12PX, 1 5 ohms, 31cm (12in), twin 
cone. Specs: 30W rms, Reson. Freq. 40Hz, 
Freq, respon. 35-13,000 Hz.

$19.95 ea.
2 for

$37.00

P&P: NSW $2.00 
INTERSTATE $2.75

P&P: NSW $2.75
INTERSTATE $3.75

HEAVY DUTY
POWER TRANSFORMER

Ferguson type PF3040. 240V, 50Hz, 
Primary sec. 25-0-25V, 11 amp, cont.
152H x 127W x 115D mm, Wt. 10kg.

eoc nn P&P NSW $2.75 
INTERSTATE $4.50

Specs. 240VAC 50Hz, auto or manual operation • Plays 17, 25, 30cm (7, 
10, 12in) records • 33 and 45 rpm, adjustable counter weight and stylus 
pressure • cueing lever • Bias compensator and anti skate control • Die
cast platter with mat • RCA audio plugs and cable, 3-core power cable and 
plug •

COOLING FAN 
MOTOR

As used in computer, transmitter 
equipment, etc. Rotron model WEJ2B4 
'Wafer', 92mm sq x 25mm thick, low 40dB 
noise level. 115V AC 60/50Hz. 10/12W.

POWER SUPPLIES
I Ex factory surplus, made by Ferguson & 

Hallam. All in perfect working order and 
condition guaranteed. Fuse protected. 
Input 240V AC, 50Hz. Output 50V DC. 2 
Amp.

$27.50 PACK & POST: NSW $1.00
INTERSTATE $1.75

$15.00pack & P0ST: NSW $250
INTERSTATE $3.50

AKAI 5TEREO 
AM-FM TUNER

AMPLIFIER 
$169.95 

6 months full warranty

14 watts RMS perch. 4-16 ohms. Freq, response 40-20.000Hz. 0.8% total 
harmonic distortion. A and B speaker system outlets 240V AC outlet stereo 
headphone jack. Loudness switch. Tape iq tape out, RCA/DIN 125H x 265D 
M/M. Wt 161b. Send SAE for tech. data. $169.00 pp NSW. V. Q $4.50, SA. WA.
T $6.50.
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RECORDS & TAPES — continued

'Spartacus' — English Folk Songs 
Medley — Perils Of Pendaragon 
—Chit-Chit Polka — I Heard The Voice 
Of Jesus.

The sleeve notes give a full rundown 
on the Band personnel and a 
biographical note on the conductor 
and the composer of the Euphonium 
Concerto. (NJM);

New Devotional Records
BOB. Stereo, Galilee GA-2002. 

(Distributed by Rhema Artists, 6th 
Floor, 210 Pitt St, Sydney, 2000).
"Bob" is Bob Wolfgramm, who is 

responsible for most of the lyrics on this 
album, most of the music and all of the 
vocals. Members of the band and back
ing vocalists are acknowledged on the 
jacket notes, which also indicate that 
the recording was made in EMI's new 
Sydney studio 301.

The lyrics, set out in full on an inner 
sleeve, reflect traditional Gospel values 
but certainly not in traditional Gospel 
terminology. The titles: Good 
Samaritans — Refugee — Man's A Tree 
— Thomas' Song — Emmaus — Look A 
Yonder — Carried Away — Born To Die

You Are The Harmony — It Was 
News To Me — Bring Back The Good 
News.

If your tastes in music, Gospel or 
otherwise, run from M.O.R. to conser
vative, you can forget about this one 
forthwith. If you're a rock Gospel 
aficiado, you may be as keen about it as 
those who worked on it. If you're 
somewhere in between, best you listen 
to a few tracks in sequence in judge 
whether or not you hanker for the 
remainder.

The recording quality is okay, as you 
would expect. (W.N.W.)

* ☆ *
RISE AGAIN. DINO. Stereo, Light LS- 

5752. (From Word Records Australia, 
18-26 Canterbury Rd, Heathmont, 
Vic, 3135).
If memory serves me correctly, my 

last encounter with Dino (no other 
name is mentioned) was as a 
predominantly solo pianist with an out
standing ability to embellish and 
transform Gospel tunes into an enter
taining cocktail, piano sound.

In this album, the same ability is evi
dent but he has on call the backing of 
an orchestral and choral group. As one 
would expect, the arrangements vary 
from track to track, but with some of 
the flourishes strongly reminiscent of 
Liberace & Co. In this context, the 
titles don't mean a great deal but here 
they are anyway:

Easter Song — Rise And Be Healed — 
He's Alive — Oh How He Loves You 
And Me — Born Again — Rise Again — 
Joyful, Joyful, We Adore Thee — Lord 
Of My Life (Chopin's Etude in E Major)

THE MAGIC ORGAN, Good Time 
Show. HARLEQUIN L 25315 Festival 
release.

If you can imagine a dozen old time 
favourites plaved on an electronic 
organ with synthesized rhythm back
ing, you would have a fair idea of what 
to expect from this disc.

— Hallelujah Chorus.
My earlier reference to Liberace was 

deliberate. If you like his concert style, 
less the patter, of course, then you'll 
enjoy Dino at least as much. The sound 
quality is excellent. (W.N.W.)

For information on World Record 
Club albums, contact the club at 605 
Camberwell Road, Hartwell, Victoria 
3124. Tel. 29 3636.

TEMPERATURE CONTROL SYSTEMS 
BYCammm THERMOELECTRICS

• Thermoelectric modules with AT up to 105°C or more
• Bipolar Temperature Controllers with +0.1°C accuracy
• Off-the-shelf availability of our standard modules, cold plates and controllers
• Top engineering staff and computer facility for assistance in custom designed 

temperature control systems

WRITE OR CALL: Electronic Development Sales Pty Limited. 92 Chandos Street St 
Leonards, NSW 2065. Phone (02) 438 2500.

The twelve titles are: Top Of The 
World — Paper Roses — Cielito Lindo 
— Cold Cold Heart — China Town — 
Big Bird Strut — When The Saints Go 
Marching In — Last Date — Steppin' 
Out — Blue Hawaii — Little Brown Jug 
— Lover's Waltz.

One thing you won't need and that is 
lots of bass boost, unless you have a rat
tle free house; mine isn't! The quality is 
good, with no noticeable surface noise, 
making a pleasant record for light 
listening. (NJM).

☆ ☆ ☆

NO. 1 IN HEAVEN. Sparks. Virgin 
Records L 36857. Festival release.
This is Sparks' 5th album, but it is 

their first to be recorded without the 
conventional "rock band" format. It 
was recorded at the famous Musicland 
Studios in Munich, Germany, assisted 
by Giorgio Moroder.

Giorgio Moroder has revolutionised 
modern music by commercially mating 
disco rhythms with futuristic elec
tronics. On "No. 1 In Heaven", he has 
assisted Sparks in their songwriting and 
played numerous synthesised in
struments.

The six tracks on the album are: 
Tryouts For The Human Race — 
Academy Award Performance — La 
Dolce Vita — Beat The Clock — My 
Other Voice — The No. 1 Song In 
Heaven.

Sparks have never been more 
listenable. (D.H.) ®
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Oops! We apologise for showing the '^cTovt •
IMan c©»»»“ NOW IS THE TIME to chase

the 6 metre DX - as the sunspot
cycle nears its peak. And what better way to get 
into the action than with Yaesu from Dick

INTRODUCING: The Yaesu FT-625R 
All Mode 6 Metre Transceiver.
Designed for today's demanding 6 metre operator. 25 watts output 
(SSB/CW/FM) with inbuilt AC & DC power supplies. Automatic mic 
gain control, built in noise blanker, variable power output, RF 
speech processor - a truly magnificent transceiver. And because 
it’s a Yaesu, it is quality through and through. Quality fully backed 
by Dick Smith's fully equipped service centre. Call in today and 
have a test drive of this magnificent uiit!

Cat D-2886

«795°°$6.00 Road FreightAnywhere in Australia

• SSB, CW, AM & FM OPERATION
• 50 TO 54MHz coverage (listen in to W/K, JA & ZL frequencies)
• 0.5uV sensitivity SSB; 0.35uV FM & 1uV AM
• AC & DC supplies inbuilt
• 3-way metering: S meter; relative power o/p & disc, centre meter.

We welcome H bankcard or offer easy terms with 7 [BFC FINANCE 
► LIMITED

HOW ABOUT SOMETHING FOR THE HF BANDS?
Here it is: Yaesu’s new up-graded and up-rated FT-7B. 

Built for today’s demanding amateur operator.

$R2500S6.00 Rc^d FreightCat D-2868 anywhere in Auetretie

Yes, the famous Yaesu FT-7 has had a facelift. Now with:
• AM operation too (previously only SSB & CW)
• 100 watts output (SSB & CW)
* Provision for full 10 metre band in 4 switched segments

Whether you want an HF transceiver for base or mobile use, you 
can t go past the brilliant Yaesu FT-7B. Many'‘thousands of its 
predecessor, the FT7, are in continuous use throughout Australia 
(and the world)! Now you can have the very latest in solid state 
transceivers working for YOU. Small size and light weight make it 
a favourite for active amateurs. Call in to any Dick Smith store and 
check out this superb transceiver soon.You won't be disappointed!

YAESU 
MOBILE 
ANTENNAS

The greatest mobile system you'll find: Buy the gutter mount base and 2 metre stub and you're on the air 
immediately on 2 metres. Then as you need them, buy the whips for the HF bands you want to operate on. It's «Y 
that simple. Now there’s no excuse not to go mobile. It’s easy with Dick Smith and Yaesu!

RSE-2-M
Gutter Mount 

Cet 0-4100 
$32 50

RSE-2A 
2 metre stub 

Cet D-4102 
$10 95

RSL-145
6 Er 2 metre antenna 

Cat 0-4104 
$23 95

RSL-3.5
80 metre antenna 

Cat 0-4110 
$19 95

RSL-7
40 metre antenna

Cat 0-4112 
$19 95

RSL-14 
20 metre antenna

Cat 0-4114 
$20 95

RSL-21 
15 metre antenna 

Cat 0 4116 
$20 95

RSL-28 
10 metre antenna 

Cat 0-4118 
$20 95

NSW 125 York Street, 
147 Hume Highway, 
162 Pacific Highway, 
30 Grose Street,

SYDNEY. Phono 290 3377 
CHULLORA. Phone 642 8922 
GORE HILL Phone 439 5311 
PARRAMATTA Phone 683 1133

ACT 96-98 Gledstona Street, 
yip 399 Lonsdale Street, 

656 Bridge Roed,

FYSHWICK. Phone 80 4944
MELBOURNE. Phone 67 4834

263 Keire Street, 
EXCÉPT WHERE NOTED,

WOLLONGONG Phon« 28 3800

QLD
SA

WA

166 Logan Road, 
203 Wright Street, 
414 William Street.

RICHMOND. 
BURANDA 
ADELAIDE. 
PERTH ’

Phon« 428 1614
Phon« 391 6233
Phon« 212 1962
Phon« 328 6944

MAIL ORDER CENTRE: P0 Box 747. CROWS NEST NSW 2065. Ph 439 5311. PACK 8 POST EXTRA.

SHOPS OPEN 9AM to 5 30PM 
(Saturday: 9am till 12 noon) 1*^ 

BRISBANE: Half hour earlier.
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY X

RE SELLERS OF DICK SMITH
PRODUCTS IN MOST AREAS OF AUSTRALIA



nmniEUR__  _RODIO kJbv Pierce Healy, VK2APQ .

Scouts, Guides and amateurs in 22nd Jamboree on the Air

J-O-T-A, the event in which amateur radio combines with world 
Scouting and Guide organisations to exchange greetings and 
goodwill messages, takes place over the weekend October 20-21, 
1979. This is the 22nd year in which amateurs have provided inter
national communication as a community service.

Thoughts of international goodwill 
will be uppermost in the minds of 
thousands of young people throughout 
the world, during this weekend. Each 
year J-O-T-A introduces the younger 
generation to the practical side of inter
national communication through 
amateur radio. The exchange of 
greetings and expressions of good 
fellowship serves as an educational ex
perience between those of different 
cultures and national loyalties.

Activities will commence at 0001 EST 
20th October and conclude at 2359 EST 
21st October. J-O-T-A is not a contest 
but a friendly get together where ac
quaintances made in previous years are 
renewed or new ones made. It also 
gives Scouts and Guides the opportuni
ty to exchange thoughts and ideas on 
subjects of common interest, and learn 
about activities and customs in 
different areas of the world. In some 
cases discussions between local or in
terstate groups fulfill a useful means of 
establishing friendships and exchang
ing details of awards or achievements.

Over the years j-O-T-A has in
troduced many young people to 
amateur radio ano awakened a dor
mant interest in radio and electronics 
which has led to a career in those fields. 
Many thus exposed have themselves 
become amateurs and extended their 
Scouting group's activities to include 
amateur radio classes.

The basic rules for J-O-T-A are:—
1. Observe national licensing 
regulations.
2. Use only authorised frequencies and 
modes of transmissions.
3. Advise branch organisers of inten
tion to participate.
4. Ensure that a report of your station 
activities is sent promptly to the branch 
organiser for inclusion in official 
report.

All amateurs are invited to par
ticipate, either by inviting groups of 
local Scouts or Guides to visit your sta
tion at suitable times, or by operating 

portable from a Scout hall or camp. 
Contact your local Scout or Guide 
group or branch organisers.

Further information may be obtained 
from:— National organiser — Com
missioner Noel Lynch, 15 Noeline 
Street, Dorrington. Qld. 4060.

Branch organisers: Qld — Scout — 
Les Weller, 110 Cardiff Street, Darra 
4077. Phone (07) 375 5213. Guide — Mrs 
G. Fletcher, 25 Station Road, Sun-

Donation to 
WARC 79: Dick 
Smith Electronics 
Pty Ltd recently 
donated $500 to 
the WIA WARC 79 
fund. Photo shows 
their Richmond 
(Vic) store 
manager "Mac" 
McCallum (right) 
receiving a receipt 
from WIA presi
dent, David 
Wardlaw. (See 
story page 112.) 

nybank. Phone (07) 345 4297. NSW:— 
Scout — Eric Van de Weyer, 101 Francis 
Street, Bondi, 2026. Phone (02) 30 1224. 
Guide — Mrs Valda Lambert, 76 Ula 
Crescent, Baulkham Hills, 2153. Phone 
(02) 29 3373. Vic: — Scout — Max 
Dawkins, 74 Springvale Road, 
Nunawading, 3131. Phone (03) 878 7721. 
Guide — Mrs Joy Kellett, 54 Maxianne 
Way, Mt Waverley. Phone (03) 232 7414. 
Tas:— Scout — Colin Walker, 41 South 
Street, Bellerive, 7018. Phone (002) 
44 1759. Guide — Miss Sue Wyatt, c/- 
Teachers Hostel, Frederick Street, 
Cygnet, 7112. SA: — Scout — Geoff 
Taylor, 16 Fairmont Street, Black Forest, 
5035. Phone (08) 293 5615. Guide — Mrs 
E. Thomas, Flat 2, 15 Brook Street, 
Torrens Park, 5062. Phone (08) 71 3068. 
WA:— Scout — Peter Hughes, 58 

Preston Street, Como, 6152. Phone (092) 
367 1740. Guide — Mrs June Retailack, 
224 The Strand, Bedford Park, 6052.

REMEMBRANCE DAY CONTEST
The 1979 WIA Remembrance Day 

Contest, on the 11th - 12th August, was 
officially opened by a recorded address 
by Mr Dick Butler, Deputy Secretary- 
General of the International Telecom- 
munication Union in Geneva, 
Switzerland.

Mr Butler was introduced by Ted 
Robinson, F8RU, past president of the 
International Amateur Radio Club 
4U1ITU.

Mr Butler, officially opening the con
test, said;

"In the year 1979, I am delighted that 
I, as Deputy Secretary-General of ITU, 
have been invited to open your 
Remembrance Day Contest and to 
remember, with you, those who have 
served before us, offering their skills 
and services without hesitation and in
deed their lives in time of national 
need. In thanking my colleague Ted 
Robinson, for tne introduction, I 
should add that he comes from 
Belgium, a country well known to many 
Australians who served abroad.

"Amateur radio has had formal 
recognition in the ITU statutes for a lit
tle over 50 years, of the Union's 114 
years of existence. Initially, as part of 
what was known as the 'private ex
perimental station' but nevertheless 
operated by 'a person interested in
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radio technique solely with a personal 
aim and witnout pecuniary interest'. 
How wise that international encourage
ment and recognition proved to be, 
when radio was in its infancy.

"It encouraged personal initiative 
and interests, as well as self help. The 
growth of amateur radio has proved to 
be of basic importance to community 
service, without cost, in times of stress 
and emergency. Think of the local 
firefighting unit in the early days. The 
regulatory provisions established a ma
jor potential for fostering goodwill 
between people with the same pursuits 
in other countries — yet never to meet 
except through the friendly dialogues 
on the air.

"The radio frequency possibilities 
and spectrum operating conditions for 
the amateur service, which was 
elevated from recognised station use to 
a 'Service' at the ITU Atlantic City 
Conference in 1947, received even 
more formal recognition as a 'Radio 
Communication Service', being per
mitted to operate in space, following 
the World Administrative Radio 
Conference for Space Telecom
munications in 1971. The practical 
possibilities for amateur enthusiasts was 
enlarged immensley as the world com-

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 

(ALL MAIL TO:— P.O. BOX 42, SPRINGVALE, VIC. 3171)

INTERSTATE AGENTS
* ROGERS ELECTRONICS 

ADELAIDE Phone 42 6666
■ HOSE « EQUIPMENT 

SYDNEY 666 8144

B.S C. TELEX AA36004

* DILMOND INSTRUMENTS 

HOBART 479077

CMOS CLOCK FREQUENCY GENERATORS
Supply Requirements:
5 - 12 V De at 6 MA. No load.
Output Drive:
50 MA Model - 6 & 22
5 MA Model - 13
Stability:
Better than 1-PP/M

Operating Temperature Range:
0-60°C
Supply voltage to be nominated by 
user

Output frequency:
Nominated by user

Maximum Crystal Frequency:
5 Volt Supply - 5MHz max 12 Volt - 
9MHz max

Crystal Frequency:
Required frequency X number 
counters
Frequency X 2x

NUMBER OF COUNTERS
Model BSC 6 -14

BSC 13 - 16
BSC 22 - 28 Stages
BSC 11-14 

munitv moved to the adaptation and 
use of satellite telecommunications.

"But let us not overlook the conven
tional radio communications which 
continue to satisfy our personal needs 
and contribute to our knowledge of 
scientific and technical propagation 
conditions.

"In Geneva, September 1979, there 
will be another focal point for the 
amateur community. The reason — the 
World Administrative Radio 
Conference 1979 — for which our 
colleagues — your colleagues (and they 
are much more numerous now) are 
preparing all over the world.

"I have been privileged to be 
associated with some of these 
preparations: in the Region I meeting 
in Hungary of the IARU, then in all of 
the ITU forums, the CCIR and the 
preparatory seminars. In all of these ac
tivities, the amateur interests have been 
in the forefront. Such preparations lead 
one to be optimistic in the search for 
negotiation of rational solutions which 
will respond adequately to the com
peting needs for radio frequency spec
trum of all users, including the 
amateurs.

"So, happy hunting and good luck. 
Do not be too worried by the WARC. 
You have admirable representatives in 
your delegation.

"Thank you for listening. It is an 
honour for me personally to declare 
open your 31st Remembrance Day 
Contest."

* WESTEST ELECTRONICS 
PERTH 337 6393

• FRED HOE & SONS PTY. LTO. 
BRISBANE 277 4311

BSC 11 has varicao
Fine and Course trimming for higher 
setting accuracy.
Crystal Locked: 
for maximum stability
Output Options: 
2’ through 228

FORMULAR for crystals frequency:- 
(Required output frequency X 2x to 
give a crystal frequency of 2 to 8MHz 
ie. 1OOHz X 2U = 6553.6)
Output: Square wave 0 - 99 supply 
volts I - 20 MA Max
Supply voltage 5-12 Volts De
Stability: i 003% / 0-60°c
P.C.B. Dimensions.

length width height
BSC 6 43 mm 27 mm 20 mm
BSC 13 52 mm 40 mm' 26 mm
BSC 22/11 54 mm 48 mm 26 mm

If the module you require is
not listed then please in
quire.
We have many others.

Model BSC 11

Model BSC 13/22

DUKE OF EDINBURGH'S AWARD
SCHEME

The Governor General of Australia, 
Sir Zelman Cowan, accompanied by 
Lady Cowan, visited the State Awara 
Conference of the Duke of Edinburgh's 
Award Scheme held at the Namaroo 
conference centre, Lane Cove, NSW on 
Saturday 7th July, 1979.

Over 100 young people from all over 
the state demonstrated the many facets 
of the scheme's activities, including 
those associated with community ser
vice requirements, expedition, and 
physical skills.

A number of hobbies were also on 
display. One was an amateur radio sta
tion operated by James Woodhill, 
VK2YKH/NYW, a Duke of Edinburgh's 
Award candidate and a student at 
Hurlstone Agricultural High School, 
Glenfield, NSW. Jim was supported by 
Brian Wade VK2AXI and other 
members from the Hurlstone Amateur 
Radio Club, whose members are can
didates for bronze, silver or gold Duke 
of Edinburgh's Awards.

The station operated throughout the 
day on the 80, 15 and 10 metre bands, 
also VHF simplex and repeater 
channels.

Amateur service publicity material 
made available by Tim Mills, VK2ZTM, 
secretary of the NSW division WIA, was 
used to support the display.

WIA WARC 79 FUND
For their generous donations towards 

WIA representation at WARC 79, the 
following amateur equipment suppliers 
are entitled to use the WIA emblem 
and the words "WARC amateur Sup
porter" in their advertising displays:— 
Dick Smith Electronics; Vicom Inter
national; Bail Electronics; Chirnside 
Electronics; Scalar Industries; Elmeasco 
Instruments.

Many substantial donations have also 
been received from individual 
amateurs and radio clubs. A notable 
one being as anonymous donation of 
almost $900 in the memory of the work 
that the late John Moyle did in 1959 for 
the amateur service at a similar WARC.

WIA NEWS
The 1979 Australian Amateur Radio 

Call Book, produced by the WIA, was 
published in August and may be ob
tained through divisional offices and 
major book sellers. The cover price is 
$2.95 a copy.

NSW Divisional Education Service: 
The latest publication from this source 
is the "500 Questions and Answers for 
the AOCP" booklet. This is available at 
$2.50 post paid from The Education Ser
vice, PO Box 109, Toongabbie, NSW 
2146. Also available from the same 
source is the "1000 Questions for 
Novice Candidates", price $3.00 post 
paid.

The latest Westlakes Radio Club 
publication, the "Ham Exam Cram 
Book", may be obtained from WRC,
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PO Box 1, Teralba, NSW 2284. Cost 
$3.00 includes priority paid post.

An interesting and informative 
quarterly publication is the Youth 
Radio Scheme's "Zero Beat", edited by 
Ken Hargreaves, VK2AKH. It covers 
YRS club notes from various states, as 
well as technical subjects and hints for 
the beginner. The annual subscription 
is $3.00 post paid for four issues — 
September, December, March and 
June. The address, The Editor, Zero 
Beat Publications, 52 Marlin Avenue, 
Floraville, NSW 2280.

RADIO CLUB DIRECTORY
Details must be received by October 

15. Send to address given at bottom of 
page-

IARU NEWS
An Association of Radio Sport has 

been formed in the People's Republic 
of China. Officers of the society were 
elected in Peking during March, 1979.

There is also news of the formation of 
the Bangladesh Amateur Radio League.

The Amateur Radio Club of Tonga 
was elected as the 105th member of the 
International Amateur Radio Union. 
Two other societies, the Cayman Radio 
Society and the Fiji Association of Radio 
Amateurs, have applied for IARU 
membership.

VHF RECORDS
A new world record has been claim

ed for 144MHz. On the 13th February, 
1979, at 1810GMT Dave Larsen, ZS6DN 
in Pretoria, South Africa made a CW 
contact with Costas Fimerelis, SV1DH in 
Athens, Greece on 144.130MHz. Re
ports were readibility 5, strength 2. No 
tone reports were exchanged as signals

Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. 
Photographs will be published when of sufficient general interest, and where space permits. 
All material should be sent to Pierce Healy at 69 Taylor Street, Bankstown 2200.

IONOSPHERIC PREDICTIONS FOR OCTOBER
Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 10.79

14MHz EAST 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

JOHANNESBURG
McMURDO SOUND

..

NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE(SR) 
WEST EUROPE(LR) 

ADELAIDE TO SYDNEY

PERTH 
SYDNEY

DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

SYDNEY
21MHz GMT 15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12 13

JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WESTEUROPE(SR) 
WEST EUROPE (LR)

--------------------- -----------------------------------------------------------------------------------

-------- ----- ---- ——---------------------------------------------------------------------------------

———----------------- —-i—

ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 

PERTH 
SYDNEY 

DARWIN TO SYDNEY
MELBOURNE TO PERTH 

SYDNEY

-----------------------------------—-------------------------------------------------------------------

■■ ■ ---- -------- ------------------------------------------------------------------------------

28MHz EAST 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
EAST AUST TO BARBADOS (SR) 

JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE(SR)

--------------- -------—- -----------------------------------------------------------------------------
————

-------------------------- ------------------------------------------------------------------------------

WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
BRISBANE TO MELBOURNE 

PERTH 
SYDNEY 

DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

SYDNEY

---- -----------------------------------------------------------------------------------------------------
" ----- ■ 1 1 ■■————-------- -

were distorted and accompanied by a 
"rushing" sound. The distance was 
7100km.

Three days later, 16th February, at 
1800GMT ZS6DN made two way con
tact with SV1AB, 10km north of SV1DH. 
The contact lasted 10 minutes and the 
reports were as before.

On 5th March there was an opening 
between South Africa and Greece on 
144MHz which lasted from 1750GMT to 

1845GMT. During that period ZS6DN 
was in contact with SV1AB and SV1DH 
they were later joined by Jack Ander
son, ZS6LN in Pietersburg. The four
way contact lasted almost an hour.

WB6NMT in California has had E-M-E 
contacts on 50, 144, 220 and 432MHz. 
All contacts were with normal home 
based stations (as distinct from those 
using large professional dish antennas). 
WB6NMT's antenna installation in
cludes eight ten element yagis on 
144MHz, and an array of eight tandem 
reflector type yagis for 432MHz.

(Acknowledgement 4-2-70, Rad. 
Com. May 1979) $

BRISBANE HOBBYISTS
Contact us for the parts you need 
from Alligator Clips to Zilogmicros.

We specialise in National Semiconductor. 
Any EA or ETI PCB’S — Stock to one week (or make your own 
with on precoated board and artwork).

Expert advice available

TECHNIPARTS
95 Latrobe Tee. Paddington. Qld. 4064 PH: 36 1474.

SO YOU WANT TO BE A 
RADIO AMATEUR?

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? Establish
ed in 1910 to further the interests of 
Amateur Radio, the Institute is well 
qualified to assist you to your goal. 
Correspondence Courses are available at 
any time Personal classes commence in 
February each year.

For further information write to 
THE COURSE SUPERVISOR, 

W.I.A.
14 ATCHISON STREET, 

CROWS NEST, NSW 3065
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5H0RTUIHUE
by Arthur Cushen, MBE unt
Voice of America closes Dixon base: 
Satellite to link studio

The increasing use of satellites to link broadcasting studios with 
distant relay bases has resulted in the Voice of America closing its 
Dixon relay station in California. The Washington studios are now 
linked with the huge Philippines transmitting complex by satellite, 
thus rendering the Dixon base redundant.

Having visited the Voice of America 
relay base at Dixon, in the Sacramento 
Valley of California, one is aware that 
the site was not chosen because it was a 
good spot for short-wave transmissions, 
but because the 800 acres was available 
in 1943 at a low price.

On this site stands the huge 
transmitter hall offices and a vast field 
of antennae masts which carried 
programs beamed to Asia and the 
Pacific area. Four sets of towers were 
beamed on New Zealand and Australia, 
a reminder that in 1943 the South 
Pacific was the focal point of war. The 
aerial systems were later re-designed 
and only the rhombic array was left to 
cover the South Pacific.

Altogether fourteen arrays stand on 
this vast complex of buildings and in
stallations, while inside the building 
programs from Washington were 
received by satellite. Some ten years 
ago new 250kW transmitters were in
stalled. With the closing of Dixon, the 
Delano site in California will provide 
listeners in Australia with Voice of 
America broadcasts from the West 
Coast, backed up by coverage from the 
Philippines.

The transmitting facilities at Dixon 
which were closed consisted of three 
transmitters of 250kW, one 200kW, two 
100kW, and two of 50kW.

NEW HCJB CHANNELS
The present schedule of HCJB with 

English gospel broadcasts, shows no

Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver
cargill, NZ. All times are GMT. Add 8 
hours for WAST, 10 hours for EAST 
and 12 hours for NZT. 

change for its service to Australia. The 
frequencies of 6130 and 11900kHz are 
used 0600-1130GMT and 9745kHz 0700- 
1030GMT.

Broadcasts in English to Europe are 
now on new frequencies and the ser
vice at 0700-0830 is now 11835 and 
1524kHz. A broadcast to Europe 1900- 
2000GMT is on 15225 replacing 15420, 
and 17890 replacing 17765 and 
21480kHz. A further broadcast 2130- 
2200 is on 15225, 17890 and 21480kHz, 
and this includes DX Party Line on the 
Monday, Thursday and Saturday broad
casts.

The broadcast in English 2030- 
2120GMT is also on 17695 from Bonaire, 
as well as 21640kHz. As well the 
transmission is carried on the 
Madagascar relay on 11730 and 
15220kHz.

BBC CUTS
The British government has asked the 

BBC External Services to cut £4 million 
from its previous income of £37.2 
million, received as a grant from the 
government to pay for external broad
casting. Following debate in the House 
of Lords it is obvious that there is strong 
opposition to the announcement.

Several plans have been announced 
by which a savings could be made. One 
of these is the ending of the BBC Ser
vice in Arabic which was the first 
broadcast by the BBC in a foreign 
language and their most extensive. 
Another plan proposes the withdrawal 
of the eight language services to 
western and southern Europe, and the 
closing of the monitoring station at 
Caversham Park. Another suggested 
“package" is: stopping all broadcasts to 
the Indian subcontinent and Iran, stop
ping all foreign language services to 

South-east Asia and the Far East, and 
closing the Far Eastern relay station at 
Singapore.

As far as Australian listeners go, the 
proposed cuts, to take effect next year, 
would not reduce the World Service 
coverage from the United Kingdom, 
but the closing of the Singapore relay 
station would make reception difficult. 
During the winter months when direct 
reception from London is often not 
possible, the relay base at Singapore is 
able to re-broadcast the World Service.

VOICE OF ASIA
The Voice of Asia broadcasts from 

Taiwan and is heard on 5980kHz with 
English at 1100GMT. The facilities are 
those of the Voice of Free China, Taipei 
and relay the medium-wave program 
on 621kHz.

Transmission begins with English at 
1100 followed by language lessons at 
1110GMT on a Saturday. Peter Bunn, 
Melbourne, reporting on "DX Time" 
on Radio Australia, states that after 
English concludes at 1200 there are 
broadcasts in Indonesian till 1300, 
Chinese till 1500 and Thai till 1600GMT 
when the broadcast ends. This schedule 
is from Monday to Saturday, while the 
program on Sunday includes English 
1100-1110 and Chinese 1110-1200GMT. 
The address is the Voice of Asia, PO Box 
880, Kaohsiung, Taiwan.

VATICAN TESTS
The continuing interference to short

wave frequencies means that stations 
are always looking for new channels in 
order to provide their listeners with the 
best possible signal, free from in
terference. Over the past few weeks 
the Vatican Radio has been testing in 
the 25-metre band, looking for a better 
frequency for Australian reception dur
ing the English transmission 2210- 
2225GMT.

A new frequency of 11745kHz was in
itially used to replace 11705kHz, which 
suffered interference from Radio 
Sweden. However, the transmissions on 
11745kHz suffered interference from
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Radio Moscow, which broadcasts in 
Portuguese to Brazil on the same 
channel. The latest frequency to be 
tested is 11830kHz and this seems to be 
the most satisfactory for this area. 9615 
and 15120kHz are also being used, but 
Peter Walsh in Melbourne and Alvin 
Aslat of Adelaide both report that 
15120kHz is not providing as good a 
signal as predicted.

RADIO UGANDA HEARD
Broadcasts from Radio Uganda at 

Kampala have been heard over the past 
few weeks with their usual transmission 
to the United States, Canada and New 
Zealand. The broadcast is between 
0300-0400CMT on 15325kHz. The quali
ty between the studio and the 
transmitter has suffered due to the re
cent war in the country and this has 
resulted in difficulties in understanding 
some of the programs being presented.

Furthermore, Radio Moscow has 
returned to this channel and causes in
terference to the broadcasts from 
Uganda. The station is asking for recep
tion reports when they close and these 
should be sent to the External Service 
of Radio Uganda, PO Box 2038, Kam
pala.

FREQUENCY CHANGING
In order to avoid interference, it is 

often necessary for short-wave stations 
to change frequency. This recently was 
the case with Radio Nederland which 
found its Bonaire frequency of 
17810kHz suffering from considerable 
interference. Radio Nederland did not 
wish to move out of the 16-metre band, 
and so the Lopik transmitter in Holland, 
which was using 17695kHz, was moved 
to the new frequency of 17605kHz and 
operates on that channel from 1430- 
2230GMT. The move was made so that 
Bonaire, which was on 17810kHz, could 
use 17695kHz, and this is the frequency 
used for a broadcast to Africa in French 
1830-1925GMT.

FALKLAND ISLAND RADIO
One of the most difficult areas of the 

world to receive is the Falkland Islands. 
This is because they operate on a very 
low frequency, and on a schedule 
which does not generally permit recep
tion in Australia and New Zealand. This 
interesting station uses the power of 
5kW on midium-wave 536kHz 1400- 
1615 Monday to Saturday, and on 536 
and 2370kHz 2230-0200 Monday to 
Saturday and 2200-0100GMT Sunday.

A letter from John Macaskill, Port 
Stanley, Falkland Islands, states that 
Radio Australia is received on a regular 
basis, and that Radio New Zealand was 
recently tuned in for the first time 
when 6105kHz was heard after many 
weeks of listening.

RADIO KAMPUCHEA
A new government Radio station in 

Kampuchea, formerly Cambodia, has 
been heard with its external service, 
with the best reception at 1200GMT on 
9695kHz. English has been observed at 
this time, and this is followed by French 
and Thai, each transmission being for 
15 minutes. The frequency of 11938 
carries the same broadcast.

The BBC Monitoring Service reports 
that the domestic program of Radio 
Kampuchea is carried on 6090 and 
7008kHz, while the frequency of 
9695kHz also carries this service when 
not being used for external broad
casting. The studio is located in Phnom- 
Penh.

NEW FREQUENCIES
CANADA: Radio Canada Inter

national is using the new frequency of 
9560kHz for the transmissions during 
our afternoons, and this is valid up to 
November 4. This frequency replaces 
9655 and is used with an English broad
cast 0300-0327 and 0400-0427GMT, with 
the same program being carried on 
5960, 9535 and 11845kHz. The frequen
cy of 9615kHz carries English 0200- 
0227GMT and is later used for a broad
cast in Russian 0315-0345GMT.

NORWAY: Radio Norway at Oslo is 
using the 11-metre band for the first 
time for several months and is broad
casting on 25730kHz 1100-1230GMT. 
This transmission has English for the last 
half hour on Sunday and is also carried 
on 21730kHz. The earlier broadcast 
0700-0830GMT is now on 11850, 15135, 
and 21655kHz.

USA: From November 4 station KGEI, 
San Francisco, will be broadcasting to 
Latin America 2130-0400GMT on 
15280kHz, 0400-1400 on 9615, and 1400- 
1600 on 15355kHz, with English 2130- 
2200. Broadcasts to the Far East are on 
5980kHz 1000-1400, with Japanese 1000, 
Russian 1100, and CHinese 1300GMT.

RADIO KIEV
Broadcasts from Radio Kiev in the 

Ukraine are now heard on some new 
frequencies for the English 
transmissions. Broadcasts to Europe 
2000-2030GMT are now on 6020, 9560 
and 9665kHz. The service to North 
America includes two transmissions: 
0030-0100 on 11735, 12060, 15180, 17845 
and 17870kHz; and 0300-0330GMT on 
9610, 9655, 11735, 12000, 15180, 
17760and 17870kHz. The program in
cludes a DX Club during the Thursday 
afternoon broadcast to North America, 
while letters from listeners are answer
ed in the Sunday transmission.

The DX Club is similar to those 
operated by many international 
stations, with the main qualification 
that the listener must send in a 
specified number of reception reports 
over a given period to be eligible to 
take part in various Club activities.

(Continued on page 117)

Lafayette))
TWO-WAY^ 

RADIO
FOR INDUSTRY, FARMS,

1000 s of Lafayette HA-310 Walkie- 
Talkies in use in Australia, 100.000's 
throughout the world, attest to their 
superior qualities, A professionally 
designed, sturdily constructed, commer
cial quality unit for top performance and 
long term reliability. Rechargeable Ni
cad battery packs and large range of 
accessories available

Pinnacle PE-920, 6 channels, 5 watts, 
transceiver for 27MHz marine, within 
premises and limited area services. Ideal 
mobile or base station unit. Design 
eliminates unwanted image interference
from CB stations. 
Up-to-the-minute 
design with all 
wanted features.

P&T Dept Approved 
(Licence Required)

Lafayette are 2-way 
specialists Large range of 
crystals, antennas, auxiliary 
equipment available!

Dealer enquiries invited.

Lafayette))
the Communicators

LAFAYETTE ELECTRONICS
Div of ETD Electronics Pty Ltd 
94 ST KILDA RD. ST KILDA. 
Victoria 3182. Tel. 534 6036.
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with 40% extra Power

I
 AL 7VA/6 6V C.T. or 3V 
AL 7VA/9 9V C.T. or 4.5V 
AL 7VA/1 2 1 2V C.T. or 6V
AL7VA/15 15V C.T. or 7.5V 
AL 7VA/18 18V C.T. or 9V 
AL 7VA/24 24V C.T. or 12V

AL 7VA/30 30V C.T. or 1 5V

All Models Rated At 7 VA.
Features:

• Insulated to AS C126
• PCB Mounting Pins
• Pin Compatible with other Current Models
• Mounting Clamps available for non PCB applications
• Modern Welded Stack
• Fully enclosed windings
• S.E.C. Approved
• Size L.49mm, W.35mm, H.34mm.
• Weight 0.23 Kg

Also available in 10VA with similar dimensions for O.E.M. Quantities.
EELEC

A MEMBER OF 
THE A+R SOANAR 
ELECTRONICS 
GROUP

A+R Electronics Pty Ltd
30 32 Lexton Road,Box Hill.Vic..3128.Australia. Telex32286.

VICTORIA' 89 0661
NSW' 7896733
STH. AUST' 516981

QUEENSLAND' 525421 
WEST. AUST'3819522 
HONG KONG ' (3)891271

À
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COLOMBIAN SIGNALS

A new frequency is now being used 
by Radio Super at Bogota which 
operates 24 hours a day. The station has 
appeared on 6070kHz and was received 
around 0830GMT. Programs are typical 
Spanish commercial presentation, 
with station announcements after each 
recording.

Another frequency change has been 
observed with Radio Melodia at 
Bogota, now operating on 6045kHz. 
This station broadcasts 24 hours a day 
and the new frequency is best around 
0700GMT. This channel replaces 
6140kHz.

Another signal from Colombia is La 
Voz del Llano, Villavicencio. This uses 
6115kHz has been heard around 
0715GMT by Tony Marr of Wellington, 
reporting in "New Zealand DX Times". 
The program consisted of Spanish 
music with plenty of station an
nouncements and time checks.

VOA CHANGES
The Voice of America is now using 

the new frequency of 26000kHz for its 
broadcast from the Philippines to the 
South Pacific 2200-2400GMT.

This frequency replaces 15290kHz, 
which in the past has suffered in
terference from jamming and Radio 
Free, Europe.

Another recent change for VOA is 
that 15160kHz has replaced 15155kHz 
1100-1600GMT. The reason for this 
frequency move was that 15155kHz suf
fered severe interference from the 
Moscow program, Peace and Progress.

RADIO DESPATCH SERVICE
THE SPECIALIST STORE

869 GEORGE STREET, SYDNEY. NSW 2000. (NEAR HARRIS STREET) 
PHONES: 211 0816, 211 0191

SPECIAL
In order to help our customers. RDS will 
now make front panels for EA & ETI 
projects under order. Write now for par
ticulars and our low prices.
Available on black or silver background 
by the Scotchcal system.

NOTE: We keep all PC Boards for EA & 
ETI projects.
Write or call.

MAIL ORDER CUSTOMERS
$1 packing plus 5 per cent of order value up 
to $80 and thence a flat $4 for postal items.
Carrier — freight on

OPEN: MON-FRI 8.00 am-5.30 pm 
Thursday late night shopping until 8.30 pm, Saturday 8.00 am-11.45 am.

LISTENING BRIEFS 
EUROPE

CYPRUS: Radio Bayrak, Turkish 
Federated State of Cyprus, has been 
heard on 6140kHz closing at 2000GMT. 
The program generally consists of light 
music, with a full station announce
ment in Turkish before closing with the 
National Anthem. Signals have been 
spoilt at times by a morse transmission 
on the frequency.

MALTA: According to the BBC 
Monitoring Service, programs from the 
Libyan Radio are relayed over Radio 
Malta 07000800GMT in Arabic on 5960 
and 7135kHz. The Radio Mediterranean 
transmission on5960kHz with English 
1835-1850 is followed by station an
nouncement in English, French and 
Arabic.

AMERICAS
VENEZUELA: Radio Nacional at 

Caracas is using 6170kHz with an ex
tended schedule and has been heard 
around 0900GMT. The program consists 
of light popular music, with full station 
identification each 30 minutes, and 
more frequently when presenting short 
spoken features. Peter Bunn in 
Melbourne also reports reception, with 
signals being received from around 
0730 until after 1030GMT.

ASIA
AFGHANISTAN: Radio Afghanistan 

at Kabul has altered its English language 
broadcast time to 1530-1600GMT. This 
is carried on 4775kHz, while the 
transmission 1900-1930, which is now 
on 15075kHz, has also been noted with 
fair reception.

INDIA: All India Radio has been 
noted with a five minute broadcast in 
English from 1135-1140GMT on 
9705kHz. This frequency provides the 
best reception, but the same program is 
available on 6050, 7170, 9675, 11725, 
11855, 15250 and 15275kHz.

TEXAS INSTRUMENTS
TI 59 CALCULATOR PRICE: $247.00 plus s/tax
TI PC100 PRINTER PRICE: $213.57 plus s/tax 

Excl Incl
S Tax S Tax

TI-25 ................................................32.30 35.45
TI-30 Student Pack ...........................20.00 22.10
TI-1750 .............................................. 17.90 20.00
TI-50 .................................................. 34.44 38 13
TI-55 ..................................................  53.00 59.00
TI 35 .................................................. 40.60 44.95
TI-58 ................................................ 109.00 120.70
TI-5050M ..........................................  81.30 90.00
Little Professor.......................................15.00 16.57
Data Man...............................................21.00 23.25

Distributors For

XCEMTIi Tools

A
ROD IRVING 
ELECTRONICS 
499 HIGH STREET, 
NORTHCOTE.
3070 
MELBOURNE. 
VICTORIA.
Ph. 489 8131.

THIS MONTH’S SPECIALS
10 RED LEDS.......................... $1.40
100 RED LEDS ..................... $13.00
10 YELLOW LEDS................. $ 2.90
100 YELLOW LEDS.............. $27.00
10 555 ...................................... $ 2.90
10 4016 ................................... $ 4.50
BC547 ........................................ $ 0.12
10 BC547 ................................. $ 1.10
7805 .......................................... $ 0 90
BC548 ........................................ $ 0.15
10 BC548 ................................. $ 1.40
BC549 ........................................ $ 1.40
MJ802 ........................................ $ 3.60
BU208 ........................................ $ 4.90
BU126........................................ $ 3.90
LM381........................................ $ 1.75
LM382 ........................................ $ 1.75
2114 (450nS).......................... $ 6.25
2708 EPROM.......................... $12.00
1N4007 ...................................... $ 0.15
4N29........................................... $ 1.10
10 SC141D............................... $12.00
10SC151D............................... $22.00
10 TIP31B ............................... $ 7.00
10 2N3055 ............................... $ 7.00

CAPACITORS
5600uF 40v ................................. $1.95
6800uF 50v ................................. $4.75
2500uF 50v ................................. $1.95

KITS
ETI 480 100W MODULE KIT includes
Heat Sink Bracket................... $19.75
ETI 480 50W MODULE KIT includes
Heat Sink Bracket................... $16.00
ETI 470 60W MODULE KIT includes 
output transistors ................... $19.75

NEW PCB AVAILABLE
DREAM 6800 .............................. $9.90
ETI 470 ........................................... $2.90
ETI 471 ........................................... $9.90
ETI 472 ........................................... $2.90
ETI 549 ..............................................$2.75
ALSO IN STOCK: MAGNAVOX 
SPEAKERS. VALVES, RESISTORS, 
CAPACITORS, CAR SPEAKERS, 
EXTREMELY WIDE RANGE OF 
PROJECT BOARDS, SOLDERING 
IRONS

MAIL ORDERS: - P0 BOX 135 
NORTHCOTE, VIC 3070
MIN PACK & POST $1.00
SENO 40c STAMP FOR 16 PAGE CATALOGUE. 
WE HAVE AN EXTREMELY WIDE RANGE OF 
TRANSISTORS. IC's etc.
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New Products

Tono Theta-7000 CW/RTTY communications terminal

Designed specially for amateur radio operators, the Tono Theta- 
7000 “communications computer” will do just about everything for 
the amateur specialising in the RTTY mode. It will also function as 
an ASCII video terminal, and as if that’s not enough, it can also be 
used for CW operation. It is an outstanding piece of equipment, 
available at what we believe to be a very reasonable price.

This very interesting piece of equip
ment may well be classified as “state of 
the art" in electronics technology, as 
applied to a terminal designed for use 
in amateur CW, RTTY and ASCII modes 
of transmission and reception. 
Although intended mainly for amateur 
use, the Tono Theta-7000 could also 
have a place in commercial com
munications systems, and as a data ter
minal.

The unit is housed in an attractive 
and well finished metal cabinet, with a 
slope of the operating face which 
allows easy access to all functions. The 
main body of the panel is occupied 
with what is fundamentally a standard 
typewriter keyboard, with a number of 
peripheral keys for additional func
tions. Above the keyboard is another 
section or group of controls, consisting 
of a number of slider switches, knobs, a 
push button and LED indicators to show 
the state of relevant functions.

Facilities for interconnecting the 7000 
with other pieces of equipment are 
mainly via RCA sockets mounted on 
the rear panel. A small loudspeaker for 
monitoring purposes is mounted on 
the base of the cabinet.

Considering the number of functions 
which the 7000 can perform, the size is 
quite modest, thereby occupying a 
small space on an operating desk. The 
dimensions are 400mm wide x 300mm 
deep x 120mm high at the back, sloping 
to 57mm at the front. The weignt is 
quoted as 4.5kg.

Equipment additional to the 7000 
required for a two-way com
munications setup are a power supply 
for the 7000, a transmitter and receiver 
(or transceiver) and an ordinary 
domestic TV receiver capable of being 
tuned to either channel 3 or 4. 
Although not essential, a simple CRO 
makes tuning of signals easier. 

The number of functions which the
7000 will perform is almost bewildering
and space will only allow me to touch

on what may be some of the more im
mediately important ones. So here is a 
brief run down on the specification list.

It can handle CW, RTTY and ASCII, 
with the alphabet, figures, symbols and 
some special characters. When receiv
ing CW it can cope with speeds of from 
15 to 220 characters per minute, follow
ing automatically. It will transmit CW at 
17 to 176 characters per minute. RTTY 
speeds are 45.45 baud, 50 baud, 56.88 

baud and 74.2 baud. With ASCII the 
rates are 110 baud and 300 baud.

An active filter type of demodulator 
of high stability is inbuilt, and provides 
for reception of RTTY shift widths of 
170Hz, 425Hz and 850Hz. A Fine Tuning 
facility is also available, making ac
curate tuning easy. The complementary 
modulator is crystal controlled, giving 
accurate and stable transmission.

The keyboard is arranged so that 
when using RTTY, it is not necessary to 
change from letters to figures manually. 
This is done automatically.

A large display memory has a capaci

ty of two pages of 32 characters x 16 
lines and the pages may be changed by 
operating a key switch, so that one 
page may be used for receiving and the 
other for transmitting. A battery 
backed-up memory facility is also 
provided. In addition, a cassette tape 
recorder may also be used as a 
supplementary memory.

On transmission, a buffer memory 
with a capacity of 23 characters may be 
displayed on the bottom line of the TV 
screen. This is useful when the rate of 
keyboard operation at least temporarily 
exceeds the rate of transmission. As 
each stored character is transmitted, it 
disappears from the screen. Also, a 
"Ruo-Out" function may be used to 
alter a wrong character while it is still in 
the buffer memory. A correcting code 

is also available to correct a wrong 
character after it has been transmitted.

I could go on, but the list already 
given should convey some idea of the 
versatility of the 7000. Checks which 
were made under operational con
ditions bore out the claims made for it.

Perhaps the most remarkable feat 
which the 7000 is able to perform is to 
receive CW (Morse code), decode it 
and display it on a TV screen as the 
letter, figure or character which it 
represents. Having set up the 7000 with 
a TV receiver and a communications 
receiver tuned to the 14MHz amateur
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New desoldering tool
A new solder removal tool is now 

available on the Australian market, 
from Semiconductor Imports. Of Swiss 
manufacture, the tool offers a number 
of advantages.

Major advantages of the tool are its 
size and efficiency in the removal of 
solder from a circuit board. It measures 
a mere 150mm in length, and is 15mm 
in diameter, making it ideal for the ser
viceman to carry in his pocket. Another 
desirable feature is a plunger that 
pushes the removed solder out again, 
thus avoiding congestion of the nozzle.

The nozzle and the main barrel of the 
tool are also easily removed for routine 
maintenance. In fact this is required at

“Scotchcal” panels
Radio Despatch service advise that 

they are now able to make "Scotchcal" 
type labels for any "Electronics 
Australia" or similar project. The 
"Scotchcal" label has the advantage of 
providing a neat, professional looking 
finish, but is substantially cheaper than 
an etched label.

For the present, labels can be 
supplied on either blue or black 
material, with either a positive or 
negative image as requested by the 
customer. For popular, current pro
jects, labels should be available ex
stock, but any label for which art work 

Tono Theta-700 communications terminal
band, we tuned to a CW signal and 
were fascinated by watching the signal 
being printed out on the TV screen. 
The 7000 will only accept CW on an 
audio frequency of 830Hz, but this re
quirement can easily be met by ad
justing the receiver tuning.

Similarly, we looked for some RTTY 
on 14MHz and "read" a local amateur 
in Sydney "talking" to a fellow RTTY 
enthusiast in France. This all sounds 
very easy but for a newcomer to the 
mysteries of RTTY, there are many traps 
to negotiate, such as setting the correct 
baud rate, the correct shift width, etc, 
not to mention correct tuning of the in
coming signal. However, these are 
obstacles which experience will soon 
overcome.

Of all the LEDs on the front panel of 
the 7000, two of them designated 
"mark" and "space", are provided as 
indicators of correct tuning. They do 
the job as intended, but I am of the opi
nion that if a CRO is available, it makes 
tuning of RTTY signals much easier. 
Outputs are provided to allow the CRO 
to produce a standard "cross pattern", 
for this purpose.

One problem which was noted on 

regular intervals, depending upon the 
amount of work being done.

The quality of the tool is very high, 
and with average use should last several 
years. The fine tip of the tool is made 
from teflon and is particularly suited to 
the servicing of printed circuit boards 
containing integrated circuits.

All in all, a tool which should be of 
interest to the serviceman and the hob
byist alike, and represents excellent 
value at $9.90 each. Replaceable teflon 
nozzles are also available at $2.25 each.

The tool is available from Semicon
ductor Imports, PO Box 43, Groydon, 
2132, or from Pre-Pak Electronics, 718 
Parramatta Road, Croydon, NSW, 2132.

is available can be supplied within 24 
hours.

Prices are based on the size of the 
label, at the rate of 2.5c per square cen
timetre, with a minimum charge of 
$2.50 for any label. Thus a label for a 
typical Zippy box measuring 15cm x 
9cm would cost about $3.40. These 
prices include sales tax.

The labels will be supplied rough 
trimmed, undrilled, but sprayed with a 
protective coating of clear lacquer. This 
service will be available to their wide 
range of mail order customers, as well 
as personal shoppers.

Further information from Radio 
Despatch Service, 869 George St, 
Sydney, 2000.

receiving RTTY under very noisy con
ditions and with a weak signal, was that 
the readout flipped over from letters to 
figures, resulting in a meaningless 
readout under this condition. The 
situation could be corrected by press
ing the "reset" button but this was 
rather drastic in that it cleared the 
screen! So far, I have not found the cor
rect button to push, that is if there is 
one. If there isn't one, then hopefully 
the designers will see fit to add one on 
a later version.

A comprehensive instruction manual 
is provided. However, it is rather badly 
written, having suffered in the transla
tion. While an experienced person in 
the field of RTTY would have little if any 
difficulty in understanding the text, the 
newcomer would not be so fortunate.

To sum up, this is an excellent piece 
of equipment and we have no hesita
tion in commending it to prospective 
buyers. At the price of $739.00, plus 
$5.00 extra for delivery’ anywhere in 
Australia, it seems to be particularly 
good value for money. The unit for 
review was supplied by Vicom Inter
national Pty Ltd, 68 Eastern Road, South 
Melbourne, Victoria 3205. Telephone 
(03) 699 6700. (I.L.P.)

PROJECT 
BUILDERS

DON’T
RISKIT!

For safety's sake use 
transformers designed to 

Australian Standard Codes 
like 

Ferguson Transformers

TWO POPULAR RANGES
20/40/60VA Low Profile
A compact range with ratings 
from 6 to 40V and a 20VA multi
tap.

5VA PCB Mounting
Designed to standard 0.1" grid. 
Double insulated, very compact 
with ratings from 4.5V, 1.11 A upto 
40V at 0.13A.

Available from Electrical and 
Electronic Stores or write to;

FERGUSON TRANSFORMERS PTY LTD
331 High Street, Chatswood N.S.W. 2067
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PLESSEY 
components 

Australian Distributors 
for

MallorY
• Electrolytic Capacitors 

Computer Grade 
Photoflash
Duals Triples Quads

• TAS Tantalums
• Sonalert Audio Alarms
• Slide Potentiometers

GENERAL COMPONENTS
Stocks held of

• Connectors
• Rotary Switches
• Lever Keys
• Reed Relays
• Neon Lamps
• Panel Lamps
• Switches
• Potentiometers
• Integrated Circuits
• Sonalert Devices
• Indicator Tubes
• Photodiodes
• Photo Voltaic Cells
• Nickel Cadmium Batteries
• Loudspeakers

Try us for hard-to-get 
components such as:-

• Silver Mica
• Transmission Mica
• Transmission Ceramics
• Computer Grade Electrolytics

PLESSEY

A Rk
<y/Vwvw]

COMPONENTS

PO Box 2 Villawood NSW 2163
Telephone 72 0133

Adelaide 269 2544 Melbourne 329 0044
Brisbane 36 1277 Perth 458 7111

New Products

Dicom RF Wattmeter

Dicom of the USA have released a 
new version of their series 1000 RF 
Directional Wattmeter. Designated the 
series 1000A, the new instruments are 
housed in a stylish "tapered" case 
which features a larger square-look 
meter to improve visibility and reading 
accuracy. Important existing features 
like interchangeable plug-in elements 
and series 8000 quick match connectors 
have been retained.

TANDY■ electronics

FRANCHISE 
OPPORTUNITY 

For established retailers 
COUNTRY AREAS

Now you can add extra profit, volume, traffic to your 
store by adding a range of the famous Tandy/Radio 
Shack Electronic products to your line.

If you have a successful store, (Hardware, Photo
graphic, Furniture, Appliance, Sporting Goods, 
Toys/Hobbies, Chemist, Radio, TV, etc.) contact us now!

A minimum investment covering inventory and start
up costs can begin a new and exciting association 
with Tandy — a leader in home entertainment and 
electronics!

Write or phone:
Mr. E. Epps, Franchise Manager, 

Tandy Corporation,
P.O. Box 229, Rydalmere, N.S.W. 2116.

Phone: (02) 638 4333

The series 1000A instruments can be 
used to measure from 5 to 5000 watts 
over the frequency range 2-1000MHz. 
Terminating RF loads rated for up to 50 
kilowatts are also available. Most pop
ular items are available ex stock.

Further information on the series 
1000A instruments is available from 
Warburton Franki, the Dicom dis
tributors in Australia, with offices in all 
capital cities.

Hex thumbswitches

A binary coded 16-position hex
adecimal thumbwheel switch has been 
added to the C & K product range. 
Compatible with the existing range of 
thumbwheels, the new switches are 
available ex stock in both front and rear 
mount versions.

Further details from C & K Electronics 
(Aust) Pty Ltd, 2/6 McFarlane Street, 
Merrylands (PO Box 101) 2160.
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JUST PUBLISHED
A Newnes Project Constructor Series

from Newnes-Butterworths
Newnes Constructors Projects books have been specially written for the electronics 
enthusiast. Each book contains a collection of constructional projects, giving details of how 
the circuit works, how it may be assembled and how setting-up and trouble-shooting 
problems may be solved. The skilful use of colour in the text helps to clarify circuit opera
tion, circuit board layouts are suggested and shopping lists of components drawn up for 
each project.

Electronic 
Projects 
in 
Audio

BOOKS IN THIS SERIES:
Projects in Radio and Electronics — I. R. Sinclair $6.00
Electronic Projects in Hobbies — E. H. Ray er $6.00
Electronic Projects in the Home — O. Bishop $6.00
Electronic Projects in the Car — M. George $6.00
Electronic Projects in Music — A. J. Flind $6.00
Electronic Projects in the Workshop — R. A. Penfold $6.00
Electronic Game Projects — F. G. Rayer $6.00

Order now from your Bookseller or if unavailable, use order form below. 

ORDER FORM
Please send me the following books:........................................................................................................................................

( ) Cash Enclosed ( ) Please Bill Me

NAME: .........................................................................................................................................................................................

ADDRESS:..................................................................................................................................................Postcode:................

SIGNATURE: ................................................................................................................................................... Date:...............

(Recommended Domestic Retail Prices include postage and are subject to change without notice. This order is subject to 
acceptance by the Head Office of Butterworths)

MAIL TO Butterworths 
Pty Limited

586 Pacific Highway, Chatswood 2067.
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SYN-t Single

BAS I 8K BASIC 
ROM for SYN-1 . $149.00

Board Computer . $210.00
KTM-2 CRT/TV 
Keyboard terminal 
module......... „ $349.00

16K-8 fully tested 
memory board 
WRITE PROTECT 
and BANK switching 
for SYN-I, KIM-1 or
AIM-65 systems .. $360.00

$179.00

BUFFERED 
MOTHERboard for 
SYN-I. KIM-I or 
AIM-65 systems . .

EPROM 
Programmer and 
EPROM ROM 
Board MEMORY 
mapped EPROM 
programming will 
program up to 16K 
per command 
firmware in PROM 
included. For SYN-I, 
KIM-1 or AIM-65 
systems................

AUTOMATIC 
TELEPHONE 
DIALER PROM 
dialling 32 numbers 
plus other options .

$345.00

$180.00

PRESETABLE
COUNTER 5 digits 
suitable for counting, 
batching and 
numerical control .

$150.00

STEPPING MOTOR DRIVING CIRCUITS for 3 or
4 phase in Mode 1 phase 2 phase 1-2 phase excita
tion. From .......................................................... $12.00

THUMB WHEEL SWITCHES - S2 20e« 
TROXINITY TRANSDUCERS - $15.00«.

Mail orders add $3.50 for 
postage and packaging

67 Blackshaw Avenue, 
MORTDALE 2223. 

Telephone: 570 1225 
(Trade enquiries invited)

Op-amps update

OPERATIONAL AMPLIFIERS. Second 
Edition by C. B. Clayton, BSc. 
Published 1979 by Newnes- 
Butterworths, London. Hard covers, 
410 pages 220mm x 145mm, with cir
cuits and diagrams. Price in Australia 
$24.50.
The author, G. B. Clayton, is Principal 

Lecturer in Physics at the Liverpool 
Polytechnic (England). According to 
the jacket notes, this second edition has 
been extensively up-dated and 
rewritten and must surely be one of the 
best available texts for engineers and 
students, currently on the market.

The introductory chapter on "Fun
damentals", followed by "Understan
ding Operational Amplifier Perfor
mance Parameters" add up to just on 
100 pages of very informative reading, 
being quite outstanding in their 
presentation. But that is only the begin
ning. The remaining 300-odd pages 
cover (abbreviated) Op-Amp Testing, 
Basic Scaling Circuits, Non-Linear Cir
cuits, Integrators and Differentiators, 
Switching and Positive Feedback Cir
cuits, Measurement and Processing 
Applications, Practical Considerations, 
Exercises and Answers, Appendices and 
Index.

The book is essentially practical, con
taining a great many ideas and circuit 
configurations. However, being intend
ed for those with applications ability, 
some valúes have to be deduced to 
meet individual requirements and, of 
course, there is no constructional infor
mation.

It's not a cheap book but, if you 
could use a text which takes a practical 
yet penetrating look at operational 
amplifiers, this one would have to be 
considered. Our review copy came

Books & 
Literature

from Butterworths, 586 Pacific 
Highway, Chatswood, NSW 2067. 
(W.N.W.)

Electronics course

TRANSISTOR ELECTRONICS by 
Howard H. Gerrish and William E.
Dugger, Jr. Published 1979 by the 
Goodheart-Willcox Company, Inc. 
Hard covers, 368 pages 265mm x 
200mm, illustrated by diagrams and 
photographs. Price in Australia 
$14.50.
At first glance, and from the title, one 

might judge this book to be concerned 
primarily with the physics, the 
characteristics and the application of 
transistors. In one sense it is, but it 
would be described more correctly as 
an electronics course — written in and 
for the solid-state era. As far as I could 
see, thermionic valves receive not a 
single mention!

In the manner of a comprehensive 
course, it begins with basic energy con
cepts and the structure of matter, 
progressing through electrical sources, 
conductors and semiconductors, 
resistive circuits etc. It covers 
resistance, capacitance and inductance, 
and takes in magnetism, generators and 
motors, with more than tne usual atten
tion to attendant electrical theory.

Not until page 194 does it really come 
to grips with transistors, etc, but it then 
proceeds to examine quite closely 
typical circuit applications such as for 
amplifiers, power amplifiers, oscillators 
and RF applications. Towards the end 
of the book, there is an abbreviated 
coverage of switching and logic, in
tegrated circuits, comptiters and 
microcomputers.

A reference section, a dictionary of 
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terms and an index round out what 
must be described as an up-to-date, 
practical and well presented basic text. 
And, at today's prices, $14.50 is not too 
daunting a figure. The authors, both 
professors at American institutions, are 
to be congratulated on its presentation.

Our copy came from the ANZ Book 
Co Pty Ltd, PO Box 459, Brookvale 2100. 
Phone (02) 938 2244. (W.N.W.)

Money maths

YOUR ELECTRONIC CALCULATOR 
AND YOUR MONEY. By F. A. Wilson 
CGIA, C.Eng., FIEE, FIERE, MBIM. 
Published 1979 by Bernard Babani 
(Publishing) Ltd. Stiff paper covers, 
174 pages 182mm x 108mm. Price not 
quoted.
Seeing this book on the shelf, one 

rather expects to find advice inside on 
how to choose and "drive" a calculator, 
albeit in connection with money 
matters. In fact, it is more or less taken 
for granted that the reader already 
owns a normal 4-function calculator 
but can use some additional advice as 
to how it can be utilised to work out all 
manner of money problems.

What the reader gets, in effect, is a 
substantial tutorial on money- 
orientated arithmetic. Chapter 1 revises 
arithmetic fundamentals, then goes on 
to cover things like currency conver
sions, discounts, profits, simple and 
compound interest, etc.

This is followed by chapters on "The 
Calculator In The Home", 
"Investment", and "The Calculator In ft 
Small Business". Appendices contain 
tabulated data on these and other sub
jects.

I can't imagine the average (even 
technical) reader toiling through all this 
but it could be of interest to those of a 
mathematical turn of mind, and of 
direct value to others who wish to in
crease their facility with small-business 
and even large-scale domestic 
economics.

Our advanced review copy came 
direct from the publishers. (W.N.W.)

AOCP exams
500 QUESTIONS FOR AOCP 

CANDIDATES, by Bill Dunn 
(VK2BDW), Ken Hargreaves 
(VK2AKH), Fred Santos (VK2BYJ), and 
Dave Wilson (VK2ZCA/NMW). 
Published by the WIA (NSW) and YRS 
Education Service. Soft Covers, 
165mm x 235mm, 96 pages, manv cir
cuits and diagrams. Price (SRP) $2.50. 
According to the preface, this book 

has been written to aid candidates 
preparing for the new multiple choice 
format AOCP examination. However, 
the authors point out that it has been 
difficult to set an accurate standard for 
the questions, due to the lack of 
previous examinations of this type as a 
guide. As a result, it is based largely on 

the standard of the previous essay type 
papers.

There are 12 subject headings: Elec
trical laws and circuits, Power supplies, 
Semiconductors, Vacuum tubes, 
Oscillators, Transmitters, Receivers, 
Antennas and transmission lines, 
Propagation, Test equipment and 
measurements, Interference, and other 
transmission modes. This is followed by 
a list of answers, and a proposed AOCP 
syllabus.

This appears to be a very good book 
for its intended role. If the authors have 
erred at all, it may be towards a greater 
degree of difficulty than to be expected 
in the actual exams, but this would be a 
good fault if it proves to be true.

One thing would seem to be certain: 
anyone who can answer all — or most 
— of these questions correctly should 
have no difficulty with a typical AOCP 
exam.

Inevitably, a few questions (or the 
answers) caused a raised eyebrow or 
two, even after only a casual browse. 
One was question 11 in the vacuum 
tube section, in which none of the 
suggested answers are really satisfac
tory. Another was question 19 in test 
equipment, in which it would seem that 
there is insufficient information to 
enable any answer to be given.

But don't let these minor points stop 
you. If you are planning to sit for the 
AOCP or the AOLCP exam, this book is 
a "must" — and very good value for 
money into the bargain.

Our copy from the publishers. 
(P.G.W.)

Digital techniques

BEGINNERS GUIDE TO DIGITAL 
TECHNIQUES by G. T. Rubarie.
Published 1979 by Bernard Babani 
(Publishing) Ltd. Stiff paper covers, 64 
pages 108mm x 107mm, with 
diagrams and tables. Price in 
Australia $2.70.
This little book starts off in the ex

pected manner by contrasting analog 
and digital concepts. It then progresses 
to a normal treatment of decimal and 
binary numbering, briefly taking in oc
tal and hexadecimal.

The pace then accelerates and the 
reader finds himself hurried through 
numbering codes, combinational and 
sequential logic, A/D and D/A conver
sion, &c. The remaining eight pages of 
"Applications" is devoted to computers 
and digital voltmeters.

In my sample reading, I saw no 
reason to question the accuracy of what 
is presented but I did question whether 
a "Beginner" could assimilate much 
from this very abbreviated treatment of 
a very extensive subject. But have a go, 
if you are so inclined. At the very 
modest purchase price, you will not be 
chancing a great deal!

Our advanced production copy came 
direct from the publishers. (W.N.W.)

NEW BOOKS
Just a few of the thousands in stock. Call in or write. 
Prices subject to fluctuation. Correct at time of going 
to press.

American Radio Relay League

X TO5 
HANDBOOK

NEW 
1979 
EDIT.
NOW 
OUT

$13.95
AARL Antenna Handbook $8.30

Recent Popular Titles
WORLD RADIO TV HANDBOOK
1979 edition. Guide to the World's broadcasting and

$15.95TV stations NOW OUT

Amateur Radio Theory Course — Ameco $7.80
Beam Antenna Handbook, Orr $5.95
Best of Creative Computing Vol 1 . $12.75

$12.75 
$15.95 
$14.25

$5.70

Best of Creative Computing, Vol. 2................I
Best of Byte Vol. 1 ................................................. I
CMOS Cookbook. Lancaster ............................... !
Cubical Quad Antennas. Orr ...............................
Electronic Projects tor Musicians — Anderton 

(Guitar Player Pubs).........................................
Home Recording for Musicians — Anderton 

(Guitar Player Pubs)....................................
Ham & CB Antenna Dimension Charts.

Noll’..............................................................................

$9.95

$3.90

$13.25

Motorola Power Transistors & Thyristors
Data book.........................................................

Motorola CMOS Data Book..........................
Radio Communication Handbook 

Vol. 1 .........................................................
Radio Communication Handbook 

Vol. 2 .........................................................
Radio Amateur Antenna Handbook 

Orr & Cowan .........................................

$12.50
$7.50

$21.85

$18.90

$9.90
Radio Handbook. Orr. New 21st edition . $26.50
Simple Low Cost Wire Antennas for Radio

Amateurs, Orr.................................................
Transistor Substitution Handbook 

17th Ed........................................................
TTL Cookbook. Lancaster...............................
World DX Guide — Companion to World

Radio TV Handbook....................................
73 Dipole & Long-wire Antennas. Noll .
73 Vertical Beam & Triangle Antennas

$7.15

$7.95 
$12.70

$9 95 
$6.75 
$7.50

New Books From T A B.

Antenna Construction for Ham, CB & SWL . . . $7.50
Beginners Guide to Microprocessors 
Beginners Guide to Computers & 
Microprocessors with Projects..........

$7.50

$8.50
Giant Book of Amateur Radio Antennas $10.95
Master Handbook of Digital 
Logic Application....................................................
Master Handbook of Ham Radio Circuits .
Master Handbook of 1001 Practical 
Electronic Circuits . ..............................................
Master Handbook of 1001 More Practical 
Electronic Circuits....................................................
Master Tube Substitution Handbook.............

$10.75
$11.75

$12.50

$15.95 
$6.75

Master Op-Amp Applications Handbook . . $12.50
Microphones How they Work
use...........................................................................
Microprocessor Microprogramming for 
Computer Hobbyists......................................

How To 
$7.95

$11.75
Miniprocessors From Calculators to 
Computer...........................................................................  
Pictorial Guide to Tape Recorder Repairs . . . 
The Power Supply Handbook —
Editors of 73 Mag...................................................
Towers' International FET Selector ..................
Towers' International Transistor Selector . . . 
303 Dynamic Electronic Circuits.......................
Transistor Ignition Systems (Austomobile) .

$7.96
$6.75

$9.95 
$6.75 
$8.50
$8.50 
$7.96

MAIL ORDERS BY RETURN

PLEASE ADD 90c per parcel postage (Vic ) 
$1 70 per parcel interstate

TECHNICAL BOOK & 
MAGAZINE CO. 

295-299 Swanston St., 
MELBOURNE 3000 

Ph 663 3951
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INFORMATION CENTRE
%_____________________________________ ;______________>

MASTHEAD AMPLIFIER: I do not think 
the masthead amplifier published in 
the August 1979 issue goes far enough. 
What we need is a frequency selective 
amplifier with provision for extra stages 
for weak signal conditions. The 
problem usually is a powerful local 
signal which overloads the masthead 
unit preventing enough amplification 
for weak signals. I think if you can come 
up with a circuit along these lines you 
will please a lot of people. (G.W., 
Bibbenluke, NSW).

• No doubt you are right in saying that 
a tuned masthead amplifier would be 
useful in many locations but it is unlike
ly that we could produce one or more 
circuits which would satisfy all possible 
situations. Where you wish to receive 
one or more weak stations and have to 
cope with a strong local station it may 
be more useful to consider the 
masthead amplifier in conjunction with 
a tuned stub to attenuate tne strong sta
tion.

A stub can be made from a piece of 
coaxial cable connected in parallel with 
the cable from the antenna. The cable 
should be cut to an exact quarter
wavelength (at the frequency of the 
strong station to be attenuated) and the 
unconnected end should be open
circuit. In practice, you start with a 
length about 10cm longer than that 
calculated and fine-tune the "stub" by 
cutting off small pieces and noting the 
reception on the screen.

RADCOM QUALITY COMPONENT
105 ELDRIDGE ST., BANKSTOWN 

PHONE: 709-4706

Air spaced variable 
capacitors
10pF-25pF-50pF-100pF
250pF ALL AT $2.50

5OOpF at $5.00

AH preferred values of 
capacitors
AH preferred values of 
resistors

PLUGS 
CONNECTORS 

AND 
ACCESSORIES 

IN 
STOCK

TRY US FOR THE HARD
TO GET COMPONENTS

STOCKIST FOR

SÍUc®N VAlley

One further point to be considered is 
the "velocity factor" of the cable you 
use. This factor gives the ratio between 
the physical length and the effective 
electrical length. Typical coax cables 
with solid polythene dielectric have a 
velocity factor of 0.67 while semi-air 
spaced cables have a higher figure 
ranging up to 0.85.

SOLAR CELLS: I am a year 10 student 
and I have to do an assignment on solar 
energy. I was asked to find out how 
large a bank of solar cells would be 
needed to produce 100MW of electrici
ty, assuming that today's solar cells are 
10% efficient. I have referred to many 
books, and some of your magazines, 
but there was not sufficient information 
to help me. I will be’ very grateful for 
anything you can send me. (C. C., 
Arncliffe, NSW).
• In our January 1979 issue we des
cribed a typical solar panel, con
sisting of 18 cells, and measuring 
483mm x 165mm x 29.3mm. It delivered 
4.23 watts so, if you have enough paper, 
or a big enough calculator, you can 
work it out from there! Actually, it 
would take 236,407 such panels to 
generate 1MW (1,000,000 watts) and 100 
times this, 23,640,662, to generate your 
suggested 100MW — that is, while the 
sun is shining.

The cost? Well, those panels were 
advertised at a special price of $145, 
which would work out at, approximate-

High voltage 
fixed capacitors, all 
types of toggle and 
wafer switches.

Multi-tapped 
transformers
0-15v 1 AMP $5.00 
0-15v 2 AMP $9.30 

ly, $3,475,200.00. (Of course, you might 
get a discount for quantity!). How big? 
No, you can work that one out yourself.

More seriously, C. C., we wonder if 
you have seen our August 1978 issue, 
which had a very good article on pre
sent solar cell techniques, and quoted 
typical figures for systems up to 500kW. 
Significantly, a 5ha site was quoted as 
being required for such an installation.

CAPACITOR DISCHARGE IGNITION: I 
have constructed several of your CDI 
systems (File No. 3/TI/12, July 1975) for 
myself and friends. The problem is that 
they sometimes suddenly cut out. They 
can do it when hot or cold and at high 
or low revs. I am not sure whether it is 
the SCR which is at fault. I have found 
that one unit would cut out when the 
input voltage rose to 16V but if con
nected via long wires it would cut out at 
13V input. Another unit was not 
effected in the same way but still cuts 
out every now and again.

A great part of the problem with 
these faults is the difficulty of 
simulating them on my work bench. I 
have to drive around with the unit 
open on the seat next to me until it cuts 
out and then quickly see if I can find 
what is wrong with it. I consider that 
there must be a fault or weakness in the 
original design. Needless to say I have 
had my construction checked by 
several friends with an electronic in
terest. (S. W., Esperance, WA).
• As you can see we have condensed 
your letter while still maintaining the 
general theme. Clearly, any unit which 
cuts out in the range 13 to 16V input is 
suffering from voltage breakover in the 
SCR, dv/dt switching of the SCR or a 
combination of both effects. You do 
not state the output voltage of the in
verter. It should be within 10% of the 
nominal 300V with a 12V input and 
around 400V with 16V input. Higher 
voltages will cause problems of un
reliability.

We do not recommend substitutions

AN INTRODUCTION TO 
DIGITAL ELECTRONICS
You don’t need any previous 
knowledge of digital electronics — 
the book starts you right from 
scratch, and covers all of the basic 
concepts you need.
Available from “Electronics Australia”, 
57 Regent St, Sydney. PRICE $3.50 OR 
by mail order from "Electronics 
Australia”, PO Box 163, Beaconsfield, 
2014. PRICE $4.10.
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If you are unable to complete an "Electronics 
Australia" project because you missed out on 
your regular issue, we can usually provide 
emergency assistance on the following basis:

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multiple 
issues. Requests can be handled more speedi
ly if projects are positively identified, and if not 
accompanied by technical queries.

METALWORK DYELINES: Available for most 
projects at $2 each, showing dimensions, 
holes, cutouts, etc., but no wiring details.

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited con
trast: $2. Specify positive or negative. We do 
not sell PC boards.

PROJECT QUERIES: Members of our technical 
staff are NOT available to discuss individual 
projects, either in person at our office or by 
telephone.

REPLIES BY POST: Limited to advice concer
ning projects published within the past two 
years. Charge $2. We cannot provide lengthy

for the C122E SCR. This is a rugged and 
proven device while other types which 
are nominally equivalent are an un
known quantity.

We sympathise with you in your 
frustration over these problems of in
termittent failure but cannot agree that 
this necessarily indicates a fault in the 
basic design. Many thousands have 
been built and are giving reliable ser
vice. •

NOTES & ERRATA
2650 EXPANSION BOARD (November 
1978, File No. 2/CC/32): It has been 
pointed out that both the inverted WRP 
signal and the PAGE O-bar signal from 
the expander board are currently

INFRA-RED . . . from page 48

unaffected by visible light but the 
BPW34 has no filter and it is necessary 
to use an external filter placed directly 
in front of the photodiode to reduce 
interference.

Kodak Wratten gelatin filter No. 87 is 
the recommended infra-red filter and it 
can be obtained from any of the larger 
photographic suppliers such as Kayell 
Photographies, 143 York Street, Sydney. 
The filter is normally supplied as a 
sheet, 75mm square and costs more 
than $5 which is fairly steep considering 
that a piece about 20mm square is all 
that is required. We hope that kitset 
suppliers will make suitable 
arrangements.

The photodiode is mounted un
derneath the board and soldered to 
two lengths of wire so that it hangs 
about 10mm below the board, though 
the distance is best determined by ac
tually pushing the board down onto the 

answers, undertake special research or dis
cuss design changes.
BACK NUMBERS: Available only until our 
stocks are exhausted. Within three months of 
publication, face value. Four months and older, 
if available, $2. Post and packing 60c per issue 
extra.
OTHER QUERIES: Technical queries outside 
the scope of "Replies by Post” may be sub
mitted without fee, for reply in the magazine, at 
the discretion of the Editor.
COMMERCIAL, SURPLUS EQUIPMENT: No 
information can be supplied.
COMPONENTS: We do not deal in electronic 
components. Prices, specifications, etc., 
should be sought from advertisers or agents. 
REMITTANCES: Must be negotiable in 
Australia and made payable to “Electronics 
Australia”. Where the exact charge may be in 
doubt, we recommend submitting an open 
cheque endorsed with a suitable limitation.
ADDRESS: All requests to the Assistant Editor, 
"Electronics Australia”, Box 163, Beaconsfield, 
2014.

described as being taken to pin 4 (G2- 
bar) of the 74LS138 decoder on the 
main board. This is an error; one of the 
signals should be taken to pin 5 (G3- 
bar) instead. It does not matter which 
signal. Note that the link taking pin 5 to 
ground must be cut, in order for this to 
be effective.

MASTHEAD AMPLIFIER (August 1979, 
6/MS/5): An improvement in the 
protection against damage from nearby 
lightning strikes can be obtained by 
connecting a 15V zener diode across 
the output from the masthead unit. 
Normally non-conducting, the 15V 
zener will effectively remove any light
ning induced voltage spikes from the 
cable to the masthead. In providing this 
protection, the zener may be "blown" 
out this is preferable to damage to the 
OM350.

plastic board supports and checking 
that the photodiode has the best "win
dow".

Two other lengths of stout wire are 
soldered to the earth track just in front 
of the photodiode. These are bent up
ward at the bottom so that they can 
support the infra-red filter, which 
should be placed so it completely 
covers the front surface of the 
photodiode. The filter is not necessary 
if you are using the Siemens BP104 
photodiode. The only point to note 
when using the BP104 is that the 
cathode is marked with a blue dot.

The only other item to be mounted 
on the board is a metal shield. This is 
located over the audio buffer section 
next to one of the uA4136 op amps as 
can be seen in the photograph of the 
receiver. The purpose of the shield is to 
prevent any audio signals from being 
coupled to the input of the infra-red 
circuitry. The shield can be fashioned 
from some tin plate and it is fastened to

(Continued on page 128)

NOWTO
Our 
only 

address 

■ELEmm* 
■hi

•44 Brown Rd, Broadmeadow |

GUTTER GRIP

150
’ Asturdy easy to fit unit for 
I yourcar Made of non-co' 
| rosive alloy Fit one each 
f side for our White Knight 
! Dual antennas
I Postage free 

anywhere in

N.S.W. 2292
the professionals

Australia

FREE
Four, yes four 
Banana sockets 
with binding post 
PI 730 (2 red, 
2 black) 
included in your 
parcel free of charge 
with all orders over 
$10. (Limit of 4 per 
customer)
freight extra

g L.„™„_____ i to prices quoted

' Sorcerer7 Personal Computer
"Exidy". . . 100% U.S made product. The first home 
computer with the flexibility to satisfy the needs of I 
anyone from the housewife to the dedicated micro " 

Cat.X1192 16KRAM $1 250.00 I 
Universal Video Monitorsuits* 
virtually all systems,cat.xn96 $149.50 I
High Speed Printer J
112 characters per second $1,298
Mini Computer Keyboard I

37 Key Alpha Numeric $17.50 I 
Multimeter 2OKohm/von $16.50* 
T1-30 Math Kit
the famous T1-30 calculator now comes with a “ 
simulated denim cany case and the brilliant 224 page 
"The great international "Math on Keys" book full of facts I 
for school, home, science and business plus puzzles I 
and games to make maths fun.

MAIL NOW Cat.Q3730 $25.50 |
Our only address is:- ■
Elektron 2000 while stocks g 
44 Brown Road, LAST I
Broadmeadow.N.S.W.2292 g
Or Phone 69 1222
Dealers for the products 
of Dick Smith Electronics
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TIME CLOCKS 
SANGAMO Marketplace

LESS
DAY OMIT 

DEVICE 
$13.50
WITH 

DAY OMIT 
DEVICE 
$16.00

240V 50 cs 
15A Contacts

Used tested and guaranteed 
PACK & POST N S W $2 00

Vic. & Old.. S.A. $2 90. W.A. $3.40

CLOCK DISPOSAL CO.
P.O. Box 147

LINDFIELD. N.S.W. 2070

JAPANESE 
TRANSISTORS & I.C.’s

Large range of top quality semiconductors. 
CATALOGUE . Send 40c stamp (Aust)
1979 Japanese transistor data book over 
4600 transistors, full spec s.

$4.70 plus $2.00 sea mail post
Send Bank Cheques, International money 
orders in AUSTRALIAN dollars. Payable at 
(Nagoya. Japan).

N. NAKAGAMI
457-22 Hasama-cho. 

KASUGAI-City 
Aichi-Ken. JAPAN 487.

IF YOU PROGRAM 
MICROPROCESSORS, 
THESE SHEETS ARE

FOR YOU
Writing microprocessor programs on 
blank or plain ruled paper is messy and 
time consuming. To make the job easier, 
Electronics Australia has produced 
custom-designed programming sheets 
for use with virtually any microprocessor 
system. The sheets feature columns for 
a 4-digit address, up to six digits of in
struction code or data, labels, 
mnemonics, and comments. There is 
space for 46 lines per sheet, and the 
sheets are provided with space for 
program title, date and sheet number. 
All for less than 5 cents per sheet, 
posted!

PRICED AT $2.00 FOR 50 SHEETS 
(plus 40c for postage anywhere in 
Australia)

Available only from Electronics 
Australia. 57 Regent St. Sydney 
(PO Box 163, Beaconsfield.
NSW 2014)

FOR SALE

DENCO COILS Dual Purpose (DP) type. Ranges 1, 2. 
3. 4, 5: Red, White, Blue. Yellow (a $3.67 ea.; Green @ 
$4 ea — Transistor (T) type — range 3 red, white, blue, 
yellow (ft $3 80 ea Screening cans 38c ea. Coil 
Sockets (B9A) (Noval) 35c ea. IFT/18 1.6Mc/s $5 ea.. 
IFT18/465 Mc/s $5 ea Technical Bulletin (DTB4) 99c 
ea Coil Formers DP/T type. 375in dia. 75c ea. RFC 
Choke 3uH 70c ea. CARBON FILM RESISTORS ^W 
6c ea HOBIPAK, 92B/113 Swanston Street, 
Melbourne. Vic. 3000

AMPEX 7003 lin Video Tape Recorder B&W, modified 
to High Band only required "CORRECTOR” for 
COLOUR Complete with 6 tapes. Phone 62 3464 after 
hours, area code (063)

BOOMERANG TAPE RECORDING CLUB full 
details, 9x4 SAE PO Box 118, Wellington. NSW 
2820

SC/MP MICROPROCESSOR DEVELOPMENT 
SYSTEM All features for developing and debugging 
SC/MP hardware and software All manuals and in
struction Cortek Instruments. PO Box 184, St Leonards 
2065 Tel (02) 438 3744.

ELECTRONIC ORGANS Build your ownl Send 45c 
stamp for fullest details of the SCHOBER (USA) organ 
kits. Schober Organs (Aust), PO Box 22, Guildford NSW 
2161. (Established 21 years.) 

10 OCTAVE STEREO EQUALISER ETI 485 one 
channel constructed and working other channel partly 
constructed with all components necessary to complete 
plus extras including EA LED LEVEL METER $85. PH. 
MOREE (067) 52 1909

HI-VOLTAGE XTRS — Limited quantity of 1500V. 
2.5Amp transistors. $1 20 ea + 80 cents P&P. Full 
data supplied. P&D Instruments, Box C321. Clarence St 
PO. Sydney 2000

AUSTRALIAN RADIO DX CLUB — Published over 360 
pages of DX notes during 1978. The official news 
source for Radio Australia’s DX program for over 14 
years. 1979 is world DX youth year with a special in
troductory membership fee for people under 18 years 
old. For full details write to PO Box 67, Highett, Victoria 
3190 or PO Box 79. Narrabeen. NSW 2101 enclosing a 
30c stamp and phone number.

ENDLESS CASSETTE reproducer units, suit talking 
machines, teaching, advertising or as an announcer for 
PA Replace or complement buzzers, alarms, and give 
spoken instructions, warnings, or orders. Switch or 
pulse start, solenoid engaged pinch roller and electronic 
cueing. Very reliable, guaranteed Output 3W AF, re
quires 12 VDC 350mA. From H. Banninger, 2 Camp St, 
Wodonga. Vic 3690 Tel (060) 24 3938.

CRITICS' SELECTIONS OF BEST MIND — stimulating 
games from USA for Commodore PET and TRS-80. 
Send SAE for list. Softronics Micro Systems. Box 238. 
Lindfield. NSW 2070. PET Sales & Programs.

POWER SUPPLIES for all users. Selection includes PKL- 
1. 5V 5A ±12V at 1A. $195 00. $3 P&P PKG-V 5A. 
Cont 8A. Int. Variable to 30V with meters. $108.00, 
$4 P&P PKH-3. 13.8V. 25A, Cont. Surge to 40A, 
$195 00. $9 50 P&P PKV-1. 1 5A, Variable supply to 
30V with meters and variable current limiting. $286 00. 
$9 50 P&P Also available. CTA-T1 Two-tone audio test 
generator for SSB transmitters $32.00, P&P $3.00. 
Many CB modifications including MCY-7, "Cybernet 
SSB to 6m". $14 00. P&P 40c. FM conversions etc. in 
written form. For detailed catalog of these and other 
items SASE to ZL-VK Electronic Services, Box 221, 
Summer Hill. NSW 2130.

DEFOREST SOFTWARE — 36 Glen Tower Dv. Glen 
Waverley. Vic 31 50. (03) 878 9276. Any order of 3 or 
more items less 10%. Schools less 10% *3 Speed 
modification for TRS80 Wspeed. normal and double 
speed a very simple kit only 4 connections to keyboard 
easily reversible. $29.95. 'Electric Pencil for Level 2 
16K. The ultimate word processor. $100. 'Clone II. 
Allows you to copy ANY program, displays ASCII on 
screen while loading, copies poorly recorded tapes. 
Protect your programs by making back-up tapes, $18.

Business Package L1 4K includes 6 programs. 
$29. * Golf Crosscut L1 4K. L2 16K, $10. ' Bowling L1 
4K. 12 16K. $10.' Santa Paravia become the ruler of a 
medieval city L1&L2. $10. 'Space Trek IV, trade or 
wage war on a planetry scale L2 16K, $10. 'Oil Ty
coon, becomes the world's richest tycoon L1 & L2, 
$10.
BOOKS: An introduction to microprocessors 'o'. The 
beginner's book numerous illustrations and 
photographs, $11.75. An introduction to 
microprocessors I'. A best seller tells you everything 
you need to know on computer applications, $12.50. 
Some common basic programs, 76 programs covering 
financial math, statistics and general interest programs. 
Every program has been tested and sample programs 
and source listings are published along with sample 
runs. $12.50 Payroll with Cost Accounting — 
Osborne-. $20 Accounts Payable — Osbourne', $20. 
General Ledger — Osborne'. $20. Z80 Programming 
for logic design — A must for the serious programmer. 
$12.50 Z80 Assembly language programming — The 
best. $13.60 MAIL ORDER — POST FREE.

BARGAINS Polyester Capacitors pkt of 50. 5 each value 
047uf, 39uf, 56uf. green cap 150V. .0091uf. 022uf, 
033uf, 051uf. 16uf. 150V, 1uf Philips. 1wf AEE 
250V, only $4.00 + $1.00 P&P. 50c extra cert mail. 
Stick Rectifiers 50c each or $30.00 per 100 + P&P. 
Dandy Electronic Discounts. 508 Bridge Rd, Richmond, 
Vic 3121. Tel 428 6887

READER SERVICE

S-100 BOARD REPAIR SERVICE, send board plus list 
of symtoms, also repairs to single board Microcom
puters. Cost $2 per quote plus return postage and in
surance where applicable. Also see last month's EA for 
our E-PROM Programming Service. Send to Micro
Assistance. PO Box 49. Sandy Bay, Tas 7005.

FRONT PANELS, machine engraved to customer 
specifications. Singles or quantities, in aluminium, 
brass, acrylics, etc. Further information from: Commer
cial & Industrial Engraving. 9 Napier St, Westmead. 
Phone: (02) 635 8537.

DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in 
sizes from a minimum of 2cm x 1 
col rated at $11 per col cm.
CLASSIFIED RATES $2 per line 
per insertion payable in advance. 
Minimum two lines.
CLOSING DATE is six weeks prior 
to the on-sale date. Issues are on 
sale the first Monday of each 
month.
ADDRESS all classified orders, 
copy, enquiries, etc., to: The 
Advertising Manager, 
ELECTRONICS Australia, Box 
162, Beaconsfield 2014.
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122 PITT RD, NTH CURL CURL 
MAIL ORDERS BOX 156, DEE WHY, NSW 2099 

TEL: 931848

TRANSISTORS
AD161-162 $2.50 pair
OP9524 ea 50c
2SC901A ea $1 50
BD139 50c
OC969 4 for $1
OC967 4 for $1
OC968 4 for $1
OC9554 50c
DS113AE 50c
2N1110 4 for $1
C1048c 2 for $1
OC955 50c
OC951 50c
2SC154A 50c
A209D 4 for $1
2SB75 50c
2SA15 50c
2SB405 50c
2SA351 50c
2SA350 50c
BD238 50c
B1544 50c
D33OO 50c
B514E 50c
C1048D 50c
BC548B 10 for $1
AT473 50c
B875F 50c
2SB303 50c
A437 50c
0324 50c
A436 50c
2SC179 50c
2SB77 50c
C105H 50c
AT323 4 for $1
AT350A 50c

DIODES
0A636/1000 volt 50c
OA662 4 for $1
DELCO 2N174 $2.50
AD4002 4 for $1

RESISTORS
150 ohm. 5W. 20c
10 ohm, 5W. 20c
47 ohm. 5W. 20c
12 ohm. 3W. 20c
2 5 ohm. 3W. 20c
33 ohm. 3W. 20c
8 ohm. 10W, 25c
4000 ohm, 10W. 25c
1000 ohm. 5W. 20c
330 ohm, 10W, 25c
220 ohm, 5W. 20c
5 ohm, 5W. 20c
220 ohm. 10W. 25c
950 ohm. 3W. 20c
115 ohm. 5W. 20c
10 ohm. 5W. 20c
1k ohm. 5W, 20c
5000 ohm, 5W. 20c
6 8k ohm. 3W, 20c
330 ohm. 10W. 25c
6800 ohm. 10W. 25c
1500 ohm DUAL, 21W. 50c
50 ohm. 5W. 20c
330 ohm. 5W, 20c
1k ohm, 5W. 20c
820 ohm. 5W. 20c
12 ohm. 10W. 25c
470 ohm. 7W. 20c
4700 ohm. 4 5W. 20c
5000 ohm, 10W. 25c

ELECTROS
470uF 25V 5 for $1
400uF 10V 5 for $1

47uF 63V 5 for $1
350uF 16V 2 for $1

27uF 160V 5 for $1 -
25uF 63V 10 for $ 1
22uF 160V 10 for $1

47uF 16V 5 for $1
47uF 200V 5 for $1

22OOuF 10V 10 for $1
68uF 16V 10 for $1

lOOOuF 25V 5 for $1

CAPACITORS
0.011uF 1500V 30c ea
0.0039uF 1500V 20c ea

6N8 1500V 20c ea
0.0068uF 1500V 20c ea
1200PF 400V 10 for $1
0.068uF 400V 5 for $1
2200PF 630V 10 for $1
0.47uF 250V 10 for $1
0.10uF 400V 5 for $1
0082uF 160V 10 for $1

26k 250V 10 for $1
0.041 uF 400V 10 for $1
0033uF 250V 5 for $1
OO27uF 100V 20 for $1

MANTEL CLOCK RADIOS
240 Volt slightly shop soiled 
Pack & Post $ 1.50 Interstate $ 2.50

SPEAKER SYSTEMS
INCLUDING TWO 6x4 SPEAKERS
5 Watts RMS $7 each
Pack & Post NSW $1.50
Interstate $2 50
For Singles or Pairs

$10.00

MSP 9 x
9 x

12 watt 8
7
7

SPEAKERS
6 1 5 ohm
6 8 ohm
inch dual cone 8 ohm 
x 5. 1 5 ohm
x 5. 8 ohm

6
6
5
5
5
5
4
6
4
4
5
5
7

12 watt 8
5
3
6
6
6
6

6inch dual cone. 8 ohm
inch single cone. 1 5 ohm 
inch dual cone. 27 ohm 
inch dual cone, 27 ohm 
inch single cone. 3.5 ohm 
inch single cone. 8 ohm 
inch single cone. 15 ohm 
inch dual cone. 4 ohm 
inch dual cone. 3.5 ohm 
inch single cone. 1 5 ohm
inch 
x 3. 
x 3. 
x 5. 
inch

single cone. 27 ohm
27 ohm
47 ohm
3 5 ohm
dual cone. 3 5 ohm

x 7 single cone. 27 ohm 
inch. 8 ohm
x 4. 8 ohm
x 4, 1 5 ohm
x 9. 27 ohm
x 9. 47 ohm

$600
6 00
9 00 
5.50
5.50
5 00
5 00
8 50 
500

i 3 50
3.50
3 50 
600
600
300
4 50
3 50
3 50
5 50
8 50
5 50 
2.50
2 50
2 50
6 50
6 50

SPEAKERS SPECIAL
$1 pair 2'A inch

5 x 3. 8 ohm 
2 for $3 
SPECIAL

8x4, 15 ohm. $4
8 x 4. 8 ohm. $4

314 inch. 8 ohm. $1.50 
6x9, 3.5 ohm. $6

6 inch dual 
cone. 4 ohm. $5

SPECIAL
100 mixed resistors, all useful. $2
100 Mixed capacitors, fresh stock. $2

AUDIO LEADS
3.5m to 3.5m, 7ft, 75c
3.5m to 6.5m, 7ft, 75c
6.5m, 7ft, 50c

MICRO SWITCH 
5A. 250V AC. 75c each

TUNING CAPS
2 and 3 gang. $1 each 
min 2 gang, 50c

FUSES
0.5A. 2A. 3.25. 10 for $1
In line fuse holders. 30c
RCA jack plugs and sockets. 40c pair

PILOT LIGHTS
Screw in 6.3V. 10 for $10.50 

12V, 10 for $1 
24V. 10 for $1

100 Mixed Resistors, all useful.
$2.00
Special! 100 mixed capacitors — 
fresh stock, all useful.

$2.00

COLOUR TV CHASSIS 
COMPLETE WITH COMPONENTS

Well known make $5 to $20 each.
Counter sales only.

POWER TRANSFORMER 240V 
2x25V 117V 6.3 

$7 each
Pack & Post NSW $1.50
Interstate S2.50

SPEAKER SYSTEMS
15 watt RMS including 2 6in dual 
cone, each cabinet $16 each P&P 
NSW $2.50: Interstate $3.50. WA 
$4.50.

TV YOKES 
FOR 26 INCH 

$10 each 
Counter sales only.

TRANSISTOR EAR PIECES PLUGS AND LEADS. 3 FOR S1 PICK UP 
ARMS MONO COMPLETE WITH CARTRIDGE, $4.50
PICK UP ARMS STEREO COMPLETE WITH STEREO CARTRIDGE. $6.50

TV TUNER VALVE TYPE

$2.50
Including valves

P&P $1.00
Interstate $2.50

SUPER SPECIALS
FM STEREO TUNER KITS

SETS OF 3 MODULES INCLUDE FM 
TUNER. DECODER & IF/DETECTOR 
CIRCUIT DIAG. SUPPLIED; CAN BE 
USED WITH AMP MODULES
ONLY $18! PP $1

VORTEX DECKS
COMPLETE WITH HEADS & CIRCUIT 

FOR AMPLIFIERS FOR THE DECK.
ONLY S25!

SPARE ERASE HEADS for above $2 ea
PP NSW $2.50

WA $4 50
INTERSTATE 

$3 50

24V MOTORS
REVERSIBLE 

only $2.50 each

VUJL-BALANCE METERS

STEREO VU 
$3 $2

PHILIPS 
TV TUNER 
Transistor 
NT3O3O 
NT3032 
Colour—PP $1
S10 ea
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Infra-red remote control. . .ctd from pl25
the board via wire links which are 
soldered both to the shield and to the 
underlying earth pad.

After completing the board the 
transformer and RCA sockets should be 
mounted. A rectangular cutout is re
quired for the RCA sockets and this can 
be done by drilling a series of holes or 
by using a nibbling tool and then filing 
the edges straight. The earth connec
tions on the socket are soldered 
together and then soldered to an ad
joining lug on the chassis via a 10k 
resistor. The purpose of the resistor is 
to ensure that the case isn't "floating". 
We've used a resistor rather than a link 
to prevent any ground loop problems.

Since the power consumption of the 
receiver is very low we have omitted a 
power switch. This simplifies the wiring 
and also the operation. You need not 
bother to turn the unit off when you 
turn the rest of your system off. With an 
estimated power consumption of about 
five watts the cost of leaving the unit 
running for a year is about $1.30, 
assuming a cost of three cents per 
kilowatt-hour.

Now the board can be finally 
mounted on the chassis with the 
transformer leads and the shielded 
cable connected. With power applied 
first check that the + 12 and +5 volt 
supplies are operational. If tRere is 
nothing seriously wrong with the board 
then at least one of the display LEDs 
should be on — so far so good. To 
check the overall operation though 
you'll have to assemble the transmitter.

We housed the transmitter in a small 
plastic box that is inexpensive, and 
readily available from part stockists. 
The "up" and "down" buttons are 
mounted on the aluminium front panel 
of the plastic case, about 18mm from 
one end of the panel and about 21mm 
apart from each other. The only other 
modifications to make to the box are to 
drill two holes for the infra-red LEDs. 
These should be drilled 8mm from the 
bottom of the case and about 8mm 
apart from each other.

SUBSCRIPTION SERVICE
Subscription Rates 
$18.00 per year 
within Australia. 
$A21.00 per year 
elsewhere.

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher 
For publisher subscriptions post this coupon with your remittance to Electronics Australia Subscription 
Dept John Fairfax & Sons Ltd. GPO Box 506 Sydney 2001 Subscription will start with first available
issue

Name............................................................................................................................................ |

Address......................................................................................................................................

Postcode ................................ Enclosed is....................... for........................... years

The PC board has no mounting holes 
and is designed to sit at the bottom of 
the case, being held in place by the 
battery and the lid of the box. There 
should be no problems with this 
arrangement. In fact there are some 
distinct advantages; no screws un
derneath the case to scratch furniture 
(the prized coffee table) and it also 
makes assembly easier.

The IR LEDS should protrude from 
the case by at least 5mm so that the 
emitting portion of the diodes is com
pletely exposed to improve the range 
of the transmitter within a room.

The capacitors should be laid flat on 
the board so that they have a low 
profile. This is necessary in order to ac
commodate the battery which sits im
mediately between the board and the 
lid of the case, albeit with a thin layer of 
foam sandwiched between them. The 
foam helps to keep the battery and 
board firmly in position.

With the transmitter completed, you 
should now be in a position to check 
the remote control out. If it fails to 
work at all check the polarity of all the 
electrolytics and diodes and the orien
tation of the voltage regulators and the 
ICs. If it works but not with the range 
you expected you may have the BPW34 
(BP104) receiver diode in the wrong 
way or it may not have a good view 
through the front panel — this is very 
important. The larger the window 
available to the diode the better it will 
perform.

The receiver may also suffer from in
terference. If electrical interference is a 
severe problem it can be solved by 
shielding of the first stage of the infra
red circuitry with tin plate. Flourescent 
lights will also effect performance if the 
receiver is pointed directly at them.

With all checks complete you are 
ready to sit back and enjoy the luxury 
and convenience of infra-red remote 
control. Set the maximum volume 
levels as described above, tune in to 
your favourite station and enjoy your 
latest addition to hifi appreciation. We 
hope you like it! ®
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belief

Yet . 
another
first for 
Technics.

Technics have been the 
innovators of so many 
outstanding new concepts in 
audio technology. And they have 
done it again: the RS-M85, the 
world’s first quartz locked direct- 
drive flat type cassette deck. 
It has so many design features — 
like the rugged two-motor tape 
drive including a direct-drive 
capstan motor; feather-touch IC 
logic controls; radically new style 
peak/VU meters; and an 
incredible wow and flutter rating 
of just 0.035% (WRMS).
The bar graph FL (fluorescent) 
level meters are the most novel 
features of the RS-M85. 
Electronically controlled, so 
response time is instantaneous, 
these make conventional needle

hi-fi
For a National Technics catalogue please write to:
National Technics Advisory Service, P.O. Box 278, Kensington, N.S.W. 2033

type meters obsolete. Highly 
accurate, the FL meters give 
direct parallel readout for instant 
comparison between channels. 
The capstan drive has a quartz- 
locked servo system that keeps 
tape speed constant. The record/ 
playback head is laminated with 
Sendust, a recently developed 
material which is exceptionally 
hard and durable. Wide 
frequency response and negligible 
distortion contribute to the high 
quality in sound reproduction. 
The RS-M85 is just one of the 
exciting models from the range 
of Technics cassette decks. See 
them for yourself at your dealer.

” Technics
T.78.26



REAL
HI-FI

AND IT’S ALL IN OUR COLOUR CATALOGUE
The truth is, JVC have always produced real hi-fi 
components and we believe this current range 
represents JVC's finest range ever. Here are some 
real innovations and performance features to whet 
your appetite:- Quartz locked turntables with un
canny accuracy; Receivers/Ampl¡tiers, some with 
built-in SEA Graphic Equaliser and DC, class A/B 
amplification; Cassette deck with JVC automatic 
computerised tape tuning; Computer designed

yuu IIIIIIW nicy ivvn muivi will, — 

wait till you've heard them! ■■

speaker systems; Separate but matching JVC 
components designed to compliment one another; 
perfectly. And all this real hi-fi know-how is yours 
...merely for the asking.

FREE OFFER
COLOUR HI-FI CATALOGUE
Just fill out this coupon and we'll fill you 
in on what's available and new in terms 
of JVC hi-fi entertainment...and it's all 
FREE!

Name_______________ ________
Address_____________________

Postcode
WT1323/EA/79

I am especially interested in...
□ Cassette Decks
□ Matching Systems □ Amplifiers
□ Speakers -
□ Turntables |
□ Receivers I

Just address your 
envelope to... 
JVC Hi-Fi Advisory 
Service, 
Post Office Box 307, 
North Ryde, 
N.S.W. 2113

— the right choice

JVC
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