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Hi -Fi: FM's booming -new Rotel receiver reviewed 

plus -Dick Smith mini speakers, how good? 



A new dynamic generation of 
Maxell tapes. 

When Maxell announces an improvement in the quality of its 
tape, you can bet the improvement has to be pretty dynamic. In fact, 
we think our new generation has even gone beyond our own standards 
of superior sound reproduction. 

Take our high level (Cr02) position tape - the UD-XL II. 
Maxell engineers have succeeded in expanding its dynamic range in the 
middle -low frequency range by 1 dB, while also pushing its sensitivity 
by 1 dB in the high frequency range. Then look at our normal position 
UD-XL I, UD and LN tapes - our engineers expanded the dynamic range 
at all frequency points, while also boosting output in the high frequency 
range. The new dynamic range, of course, allows for better music 
reproduction even for LN-type tapes. 

On the UD-XL I and II, we also added an exclusive shell 
stabilizer for significantly improved tape running and track positioning. 

One thing hasn't changed on all Maxell tapes - our functional 
features like 4 -function leader tape, replaceable index labels for UD-XL 
series tapes and Maxell's through -production system - your guarantee of 
quality and superior sound reproduction. 

Tape selector position UD-XL I, UD, LN: Normal position (Normal bias/120 µsec. EQ) 
UD-XL II: High level position (High level bias/70 µsec. EQ) 
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For details on all Maxell Recording Tape write to Available time length UD-XL I: 60, 90 min./UD-XL II: 60, 90 min. 
Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 UD: 60, 90, 120 min./LN: 60, 90, 120 min. 
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THE CHICAGO Consumer Electronics Show, held each year in June, is the biggest of its 
kind in the world, attracting 50 000 people from all over the world. Every year a more 
fantastic array of products is presented - want a pair of $20 000 loudspeakers, a 
$10 000 satellite TV receiver system, a voice controlled TV, a solar powered radio? It's all 
there. Dennis Lingane, who reports in this issue on the 1980 show, has a few caustic 
observations to make on the crazier aspects of the industry. Some products - like 
power saving devices - obviously do play a useful role, but others seem to be 
produced solely to extract money from " ... bored people who want new toys, and want 
to keep ahead of the Joneses." Is the demand for high-priced, high technology toys a 
rear or created one? I fear it's the latter. 

The craziness of this phenomenon was thrown into sharp relief for me by a local news 
story about a University of NSW research team whosé research into breast cancer 
detection has come to a standstill for lack of funds. They don't need huge sums of money - just $15 000 or so to buy an essential X-ray camera. Meanwhile, $300 000 worth of 
other equipment lies idle as Dr Veronica James, of the University's School of Physics, 
struggles to build the camera herself (acting as her own mechanic and electronics 
technician!). It seems that grants for this sort of research tend to be the absolute 
minimum - any less and the research can't go ahead at all. 

So there's lot of money for 'toys' but none for health research. Where are our priorities? 

r, 

Roger Harrison 
Editor 
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COVER 
Cutaway view inside a modern direct drive turntable. 
Picture courtesy of Pioneer. Cover design by Ivy 
Hansen. 

NEWS DIGEST 7 
Talking typewriter; 100% metal tape coating; 
Remote controlled VCR; Negative ions, and more. 

PRINTOUT 85 
Exorset 30 software development system; Fast new 
Z80 processor; Computerised newspaper; Apple 3 
released; Micros for breeding. 

COMMUNICATIONS NEWS 99 
Licence fees changed; Common channel VHF 
repeater; CB suggestions. 

SHORTWAVE LOGGINGS 101 
New Nigerian transmitter; Guatemala goes all night; 
Last chance to hear Latins. 
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TURNTABLE TECHNOLOGY 119 
Belt or direct drive? Pivoted arm or tangential 
tracking? Design principles and techniques 
discussed, plus a review of some of the latest 
models. 
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DIGITAL COUNTER/TIMERS 13 
Handy in so many branches of electronics. How they 
work and how to use them. 

TOYS FOR A BORED 
CONSUMER SOCIETY ' 21 
Americans go bananas! A report on the Consumer 
Electronics Show in Chicago - with a few caustic 
comments. 

*DON'T MISS SEPTEMBER'S 

GREAT COMPUTER CONTEST 

You could win a Dick Smith System 80 
for yourself - or one for your school ! 

4 .- August 1980 ETI 



 

564: DIGITAL CLOCK 27 
Mains -driven clock with giant easy -to -read 
rectangular LED display. 

324: LED TACHOMETER 35 
Adaptable to almost any engine, our tacho has a 

bargraph display and an over -rev alarm. 

1 

262: SIMPLE HOUSE ALARM 42 
A straightforward, reliable circuit that will protect 
your property for years, without false alarms. 

LAB NOTES 51 
Diodes in logic and other applications. 

SHORT CIRCUITS 59 

SOUND NEWS 111 
What does hi-fi mean? Computer controlled 
cassette deck; Electronic bass control on KLH 
speakers; Technics professional tape deck. 

ROTEL RX1000 
FM/AM RECEIVER 144 
Innovatory design at a realistic price. Uses a single 
LSI chip for both power amplifier stages. 

DICK SMITH MINI SPEAKERS 156 
Tiny loudspeakers suitable for cars, boats and other 
small spaces. 

REEL TO REEL TAPE OFFER 141 

IDEAS FOR EXPERIMENTERS 69 
Circuit ideas, project modifications etc. 

SHOPAROUND 77 
Sources for our projects, price estimates etc. 

IONOSPHERIC PREDICTIONS 104 

MINI -MART 164 

MAIL ORDER BOOKS FROM ETI 166 
Beginners' books, data books, circuit books etc. 

KITS FOR PROJECTS 
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PC BOARD PATTERNS 

168 
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137 
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THE COMET CHASERS 

This fascinating story tells how the power of the sun 
may be used with ion drive motors to lake our 
spacecraft to much greater velocities than has yet 
been possible. Plans have been made for such 
spacecraft to chase comets. 

QUALITY AM TUNER 
The AM band stations have been broadcasting 
15 kHz bandwidth audio for some time now, and 
remarkably good quality can be obtained - if you 
have an appropriate tuner! Our feature project is a 

relatively simple design. yet delivers top 
performance. There's life in the old AM yet ! 

TAPE TEACH -IN 
The popular magnetic medium - reel-to-reel and 
cassette tape - is often misunderstood, along with 
the basic techniques of recording. This article clears 
up the confusion, plus provides a guide to tape and 
recorder care products. 

CELEF SM LOUDSPEAKERS 
Mini loudspeakers are popular with people who 
have a premium on space. These Celef .'mini 
professionals' are an interesting product and the 
review springs a few surprises. 

Although these articles are in an advanced 
state of preparation, circumstances may 
affect the final content. However, we will 
make every attempt to include all features 
mentioned here. 
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I 1_'1V2 digest 
Type 'ter 
talks back ! 
Two researchers at Macquarie University in Sydney 
have developed a typewriter which 'reads back' the 
letters typed into it. 

Developed by Ron the character which has just 
Aitchison, Professor of Elec- been typed, indicating whether it 
tronics at Macquarie, and is a capital letter or not. 
Terry Brown, a systems Keyboard functions like 
analyst, the typewriter en- 'space', 'backspace', 'margin 
ables a blind person to release' and so on are also 
communicate in writing with called out as the appropriate key 
sighted people. is pressed. To give the typist 

Although blind people can be a second chance to correct 
taught to type just as easily as errors, the machine is also 
the sighted, they have hitherto capable of reading back, 
been handicapped by having to character by character, an entire 
rely on sighted people to point line of text. 
out errors. The talking type- A Selectric typewriter has 
writer, which took about 18 mechanical linkage between the 
months to develop, solves this keys and the 'golfball' typing ele - 
problem. ment To make it talk, Aitchison 

It is based on an IBM Selectric and Brown have attached small 
correcting typewriter with a magnets to each key lever and 
standard keyboard, which the used reed relays to sense their 
typist uses in the normal way. motion. The pulses passed by 
Whenever a key is pressed, the the reed relays are stored in a 

machine speaks the name of CMOS memory for line play- 

ry 

The typewriter that talks. Two researchers at Macquarie University have 
modified this IBM Selectric to provide a speech output corresponding to 
each key depressed. The box houses the electronics. All mechanical 
work, including modifications to the typewriter, was carried out by 
IngramPaterson of the School's mechanical workshop. 

back as well as being used for 
the real time speech synthesis. 

The prototype uses a Tele - 
century speech synthesis board, 
but it is expected that later 
models will make use of the new 
single chip from Texas Instru- 
ments and thereby cut the cost 
by as much as $170. 

Professor Aitchison is confi- 

dent that the talking typewriter 
can be sold commercially in its 
present form for about $1500 
and hopes that it will lead to 
more jobs for blind people. The 
next stage of the project is to 
adapt the system to computer 
and word processor terminals 
and open up even more 
employment opportunities. 

Tape coating breakthrough 
A new cassette tape coating process makes it possible to get 
better sensitivity and recording density from a magnetic 
layer only one -tenth as thick as normal. 

Instead of coating the tape in 
the normal way with a mixture of 
70% resin and 30% magnetic 
particles, the new method de- 
veloped in Japan by the Matsu- 
shita company uses a vacuum 
evaporation process to apply a 

very thin film of 100% metal. 
This means that for the same 

thickness of polyester film sub- 
strate, cassette tape can now be 
made one-third thinner than 
was previously possible, without 
any diminution of its mechani- 
cal strength. In fact the makers 
claim that their new product is 
actually a little stronger than 
conventional tape. 

Thinner tape of course allows 
a greater length to be wound on 
a given spool. Matsushita are ex- 
ploiting this feature in a micro - 

cassette which will be test 
marketed in Japan this month 
under the brand name of 
Angrom. At a recording speed 
of 1.2 cm per second (which is 
adequate for recording speech 
intelligibly), the new micro - 
cassette will run for 90 minutes 
in each direction, giving busi- 
nessmen and other users three 
hours of recording time on a 

pocket machine. 
The cobalt based metal tape 

coating is claimed to have a 
better coercivity than resin and 
particle mixtures, allowing a ten 
times higher recording density. 

Matsushita's accumulated ex- 
perience in the development of 
metallised capacitors has en- 
abled them to overcome the 
problems involved in getting the 

evaporated metal to adhere to 
the substrate and produce this 
novel kind of recording tape 
about five years earlier than the 
industry in general had thought 
would be possible. 

So far the company doesn't 
seem to be rushing to exploit the 
many commercial possibilities 

of their new tape. Although they 
have taken out patents on twelve 
applications in half a dozen 
countries in Europe and 
America, they have not yet de- 
cided to release even the 
microcassettes outside their 
own. country. 

ERRATA JULY ISSUE 
The Four -Input Preamp, ETI-467, on page 47 of the July issue had a 
number of errors which no doubt set a few readers scratching their 
heads. 

Firstly, on the circuit (page 49) exchange R34 and R35. The 1k 
resistor, R34 should now be connected from pin 9 of IC2b to, the 
common rail (earth, or 0 V). The capacitor across the presence con- 
trol, a 4n7 marked 'C20', is actually C24. These three components are 
correctly marked on the overlay. 

Next, on the overlay photo (page 50) IC1 and IC2 have been shown 
with the incorrect orientation. Pin 1 of IC1 is located diagonally oppo- 
site to where it is shown on the overlay. It should be adjacent to R1. 
Similarly with IC2, pin 1 should be located adjacent to R23. 

On the Parts List, R35 and C24 do not appear. Add a 270R resistor 
and a 4n7 greencap, respectively. Finally, in the second paragraph on 
page 50, the maximum output is quoted as " ... 200 volts peak to 
peak ... ". In reality, it is a more modest 20 volts peak to peak. Kit and 
component suppliers have already been notified. 

ETI August 1980 - 7 



g digest 
Wescom/80 - America's biggest 
electronics show 
Anaheim, California will be host city this year to the USA's 
leading electronics exhibition. 

Wescom/80, which will run 
from September 16th to 18th, is 
conceived on a grand scale with 
over 1000 exhibitors' booths, 
more than 120 'Professional 
Program Sessions' and a film 
theatre showing the latest scien- 
tific movies. 

Four product categories will 
be especially emphasised - 
micro -electronics and fibre op- 
tics; production, packaging and 
test equipment; instrumenta- 
tion and control systems; and 
mini/micro computers and 
EDP peripherals. 

Among the many topics co- 

vered by the Professional Prog- 
ram Sessions, special attention 
will be given to the microp- 
rocessor. Other topics include 
satellite systems, bipolar LSI, 
bubble memories, semicon- 
ductor and non-volatile 
memories, EMI radiation, 
picosecond electronics, 
biomedical engineering ... the 
list is' almost endless. 

Anyone wishing to attend can 
count on assistance from the 
US Consulate in the form of in- 
formation and contacts. En- 
quiries to Deborah Corrigal, 
Commercial Section, US Con- 
sulate General, Sydney. 

Philips widen rectifier range 

The introduction of four new types of full wave bridge re- 
ctifiers by Philips means that their range now extends from 1 
A to 25 S. 

The BY256 is a 1.5 A device 
with a maximum input voltage 
of 80 Vrms, suitable for equip- 
ment such as hi-fi amplifiers 
which use an input mains trans- 
former. The BY257 is also rated 
at 1.5 A average output, but it 
can handle inputs up to 280 
Vrms. It is recommended for 
colour television receivers and 
switched -mode power supplies 
up to 200 W. 

The BY260 and BY261 series 

are both general purpose types 
for industrial applications. Both 
series have three versions with 
maximum rms input ratings of 
140 V, 280 V and 420 V. BY260s 
can handle a maximum of 12 A 
and BY261s are rated at 25 A. 

Further information from: 
Philips Electronic Components 
and Materials, 67 Mars Road, 
Lane Cove 2066. (02) 427- 
0888. 

Ion out your problem? 
If you don't like jogging and you can't afford acupuncture, 
don't give up all hope of ever becoming a healthy and happy 
individual. 

Negative ions could just turn 
the trick for you! As with all 
'fringe' ideas, some of the 
claims made for negative ions 
are far fetched and others more 
credible. 

People do tend to get ratty 
before thunderstorms when 
the air is full of positive ions 
and they are invigorated at 
mountain resorts where nega- 
tive ions abound. 

On the other hand, the lady 
whose rash disappeared when 
she switched from nylon to cot- 
ton underwear had probably 
been suffering from an allergy 
rather than from inadequate 
penetration of negative ions to 
the flesh beneath her flimsies. 

Creative Electronics are now 
distributing an inexpensive 
portable 'negion' generator for 
anyone who wants to settle the 
issue by personal experience. 
Their Bionaire 300 uses a cold 
corona discharge to create 
nearly 10 billion ions per second 
(according to their brochure). 
It's designed to work off a 12 
Vdc supply for use inside cars. 

Some drivers report striking 
reductions in stress and fatigue 
after Installing the device, but 
since we haven't tried one out 
ourselves we're keeping an 
open mind. More info from 
Bionaire International, 24 Perry 
St, Matraville 2036. (02) 666 
4000. 

World's largest earth station 
Raisting in West Germany will become the biggest satellite 
earth station in the world when two new antenna systems 
come on-line in 1981. 

The new antennas will be 32 metres in diameter and weigh 300 
tonnes each. Both will operate at 4 GHz on the receive side and 6 
GHz on transmit 

A new feed system, equipped for different transmit and receive 
polarisations, will be fitted to the existing three antennas as well as 
the two new ones to make the whole station compatible with the 
new generation of Intelsat V communications satellites which will go 
Into service early in 1981. 

Siemens, who built the existing equipment at Raisting, are once 
again the main contractor and the steel structure will be made by 
MAN, the German heavy engineering firm. 

8 - August 1980 ETI 



Mitsubishi enters VCR market 
A new video cassette recorder from Mitsubishi has all its 
functions remotely controllable by infrared transmitter. 
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Facilities available on the HS 
300 include fast picture search 
at seven times normal speed, 
slow motion search at half 
speed, freeze-frame, single 
frame advance and automatic 
rewind. In the freeze-frame and 
single frame advance modes 
the machine automatically 
searches for the most stable ad- 
jacent frame so as to avoid the 
picture deterioration often 
found in other VCRs operating 
in these modes. 

A flip -down front panel reve- 
als the comprehensive timer 

Qs-Jouudill 

,41:=M 

o -- 

controls, which allow the user to 
record unattended up to six 
programmes of varying length 
on any station over a period of a 

week. Or the same programme 
(perhaps the news) can be re- 
corded every night until the tape 
comes to an end. Special cir- 
cuitry is included to guard 
against accidental alteration of 
the instructions. 

Although it has been available 
in some countries since May of 
this year, it is still not known 
when the HS 300 will be on sale 
in Australia. 

Home safety system 
A new home emergency warning system can bring the right 
kind of qualified help quickly and almost immediately. 

Run by Monitor Protection 
Services of Melbourne, the ser- 
vice is so far only available in 
Victoria, but the company 
hopes to provide national 
coverage within six months. 

The key to the system is a wall 
mounted transmitter in the 
home, which is connected di- 
rectly to Monitor's headquarters 
through normal telephone lines. 
A distress signal from the wall 
unit activates a central compu- 
ter to print out relevant medical 
information and emergency in- 
structions to the service's 
paramedical staff. 

All relevant data is provided 
by the subscriber when he or 
she joins the service, which is 

claimed to be cheap enough for 
the average Australian family. 

At the push of a 'crisis button', 
the wall unit will automatically 
dial the computer. If all the lines 
are engaged it will wait 32 sec- 
onds and try again, andif that 
fails it will dial a different 
number which is connected to 
the computer through a diffe- 
rent Telecom exchange. 

In case the crisis button can't 
be reached, the subscriber 
wears a small transmitter which 
can activate the wall unit at a 

distance of 45 metres. The wall 
unit optionally also includes au- 
tomatic smoke and gas detec- 
tors and microwave equipment 
to sense intruders. 

Briefs 
Philips are going all out for 
domination of the video disc 
market. They have Just 
signed a licensing agree- 
ment with Sanyo which al- 
lows the latter to make and 
sell the laser pickup system 
developed by Philips and 
MCA Inc of the USA. Similar 
agreements have already 
been made with Pioneer, 
Sony, Sharp and Trio- 
Kenwood. 

Amplified cordless head- 
phones for the hard of hearing 
were recently released by Sen- 
nheiser Electronic. A small in- 
frared transmitter plugs Into the 
headphone socket of a TV, radio 
or other audio source. Its output 
is modulated by the audio signal 
and detected by a compact re- 
ceiver amplifier unit connected 
to the earpiece. The system is 
also now available to patrons of 
the hit musical 'Evita'. 

Uiti-board is a re -usable 
'protoboard' designed to ac- 
commodate both discrete 
and integrated components. 
Power transistors can be 
mounted complete with 
heatsink on the same board 
as 40 pin ICs. An Introduc- 
tory kit, including an illus- 
trated applications manual, 
is available for $9.95 from 
the makers, Advanced Elec- 
tronic Systems Pty Ltd, of 
Elstemwick, Vic. 

Krohn -Hite tell us their 4400 
oscillator, designed specifically 
for analysing audio equipment, 
generates a 7 Vrms sine wave at 
any frequency from 1 Hz to 110 
Hz with distortion of less than 
0.001 percent Simultaneous in- 
verted and quadrature outputs 
are available at the same output 
level and quadrature outputs are 
available at the same output 
level and source impedance of 
600 ohms. Output voltage varies 
less than 0.05 dB over the fre- 
quency range and can be pre- 
cisely attenuated up to 90 dB by 
vernier control. 

A series of power FETs de- 
signated TIPF 101, 102 S 
103 are the first in a family of 
such devices planned by 
Texas Instruments Drain - 
source voltage ratings are 40 
V, 60 V and 80 V, with con- 
tinuous drain current out- 
puts of 3 A, 2.4 A and 2A re- 
spectively. Suggested ap- 

_.... .M 

plications are driving bipolar 
switch devices, switching 
power supplies and as 
CMOS interface to power, 
voltage and current levels. 

The Standards Association 
has published a new general 
standard, AS 1541.1, on 'fixed 
capacitors for electronic appli- 
cations.' It establishes test 
methods and terminology and is 

to be the basis for future stan- 
dards on particular types. 
Copies are obtainable from of- 
fices of the Association in state 
capitals and Newcastle. The As- 
sociation is also making com- 
ment on a draft test method for 
fixed capacitors used to sup- 
press radio interference. The 
new draft, DR 80110, aims to 
bring us in line with the Interna- 
tional Standard this special area. 
Free copies from the Associa- 
tion's offices. 

The Allsop 3 Is a new 
video cassette recorder 
cleaner which slots into the 
machine like any other cas- 
sette and deans the capstan, 
pinch roller, audio and video 
heads with a soft chamois 
and solvent. Available from 
most local video dealers. 

Built-in calibrators are the 
leading feature of two new 
DMMs in the Kentron 31/2-4 1/2 
digit range from Applied Mea- 
surement Australia Pty Ltd. A 

complete recalibration involves 
three adjustments and takes 
minutes. A 'hold probe' option is 

available which freezes the read- 
ing when the probe is removed 
from the measurement point - 
useful for readings in hard -to - 
get -at places. Phone (02) 816- 
2651 or (03) 25-4435 for details. 

A $25000 grant will be 
awarded to the winner of the 
1980 Marconi International 
Fellowship. To qualify, can- 
didates must have contri- 
buted to the science or 
technology of comunications 
for the betterment of chil- 
dren. Winners in previous 
years have mostly been pro- 
fessors at prestige institutes 
like M.I.T. or Caltech, but 
hopefuls can address appli- 
cations to the Marconi Inter- 
national Fellowship, Aspen 
Institute of Humanistic 
Studies, 1229 University 
Avenue, Boulder. Colorado 
8-303, USA. 

_ -` 
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Anywhere you want it. 
Scope Panavise tilts,turns and 
rotates to -any position. 
(better than a third hand) 

90° 

VISE HEAD 
Swivels and Tilts 

Q 
LOCK 1Q . 4 

SCREW 
BASE 

Swivels 
360° t 

90° 

WITH THE EXCLUSIVE 
STAR KNOB* 
There is a PanaVise that fits your exact needs. 
Select the most suitable combination from the 
five interchangeable Heads and four bases. 
You have the flexibility of more than one head 
for your base, greatly increasing your Panavtse's 
range of usage at a modest additional Cost. 

Illustrated is the ORIGINAL PANAVISE 
MODEL 301 showing the tilts. turns. and 
rotations of this fine tool. all controlled by 
the patented single variable load Control 
knob and split ball feature There is nothing 
else tike dl Electronic assemblers and 
camera repairmen, fewetry designers and 
instrument makers. gun smiths. and en- 
gravers are tincling this robust little vise to 
be one of the most important and useful 
tools on their bench 

*Two Other Heads To Suit Your Scope Panavise 

MODEL 366 WIDE OPENING HEAD 
Opens to a full 6 inches 1152 mml. The contoured 
neoprene taws provide a cushion over the steel law plates, These law pads are deeply ribbed on one side 
to firmly grip Odd -shaped items. They are reversible 
to the wide 'V' configuration for Holding cylindrical 
objects. When working with heat, the pads may be 
removed The Erne thread screw 'peimrts micro. 
pressure adjustment 
TMs multipurpose vise has a black oxide finish to 
reduce glare and eye fatigue. Jaw width n 1%- 
144 5 mml and throat depth is 2" 150.2 mml. 

* 

MODEL 315 CIRCUIT 
BOARD MOLDER 
This versatile head holds p.c. 
boards of any size and shape, 
and it holds them exactly 
where you want them -fiat 
or vertically, or any angle in 
between when used with one 
of tha Panavise bases. It 
may also be moved laterally 
in either direction without 
reposrboning the arms. 
Botts arms extend 6- 
1162 mml from the cross 
bar. The 'V' grip grooves 
hold any board to 5/32- 
14 mml thick. Found only 
on the PanaVlse Circuit 
Board Holder is a second set 
of 'V' grooves positioned 
laterally near the tip end of 
the arms. These facilitate 
holding exceptionally small 
P.C. boards and small elec 
trpnics pans. 
The exclusive PanaVlse 
fingertip spring tension ad. 
/testable arm firmly holds 
boards yet permits the board 
to be inserted and removed 
repeatedly without further 
adjustment 

Please send me an illustrated pamphlet showing the complete Range of Heads, 
Bases and Accessories. 

Name Company Name 

Address 

Post Code 

POST TO SCOPE LABORATORIES, P.O. BOX 63, NIDDRIE, VICTORIA, 3042. TELEPHONE: (03) 338 1566. 



THE INCREDIBLE STUDIO 
1000 

r 

N.B. MARUNI 
microphones take some beating too!!! 

MARU i 
SUPERLATIVE HEADPHONES AND MICROPHONES 

THE MARUNI CORPORATION 
297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 TELEPHONE, 645 2079 TELEX 32571 



OPAL 1000 The OPAL 1000 can be used as a basis for expansion.' 

The OPAL 1000 is an 8 slot S-100 system conforming to the new IEEE standards. AI 
Delta Products Z80a 4MHz CPU card with 2 RS232c serial and 3x8 bit parallel ports' 
is used in conjunction with the Delta Products Disk Controller. Memory is provided 
by a 4 Mhz 64k dynamic RAM Board by Measurement Systems and Control. The 
memory board is fully bank selectable and is designed for upgrading to a multi-user 
system. Disk drives are 2x8" Shugart SA801 R running at double density (480k/drive) 
and fitted with our exclusive Disk Saver which prolongs the life of the drives and I 

floppy disks by turning off the AC power to the drives 14 seconds after the last drive 
select and thus reduces routine maintenance. The Disk Saver also reduces the risk 
of data loss due to power failures. The software is CP/M version 2.2 with Delta I 

Product's utilities which include DTEST (for testing drives and floppy disks) and M2 I 

(a comphrensive memory test program). The Delta PROM monitor enables fault 
finding to be carried out independently of the Disk Drives. The system is mounted in 
an attractive pressed Aluminium housing with a cast front panel fitted with reset 
button and key operated on/off switch. PRICE $4,174.00 plus sales tax. 

MPI 88T SERIAL/PARALLEL PRINTER 
The MPI model 88T is supplied with a dual tractor/pressure-roll paper feed system 
and a serial (RS232c) or parallel (Centronics) interface. (The printer is tested and 
supplied setup for a serial interface as detailed on the connection sheet). The 
tractor paper feed provides the precision required to handle multi -copy fanfold 
forms, ranging in width from 1" to 9.5". For those applications where paper costs 
are important, the pressure -roll feed can be used with 8.5" roll paper. A long -life 
ribbon cartridge gives crisp, clean print without messy ribbon changing. The mic- 
roprocessor controlled interface has 40, 80, 96 or 132 column formatting capability 
while printing the 96 ASCII upper and lower case character bi-directionally at 100 
characters per second. 

Full 96 ASCII character code set. 
Automatic line feed and print functions. 
Built in self -test facility. 
Any one of 5 baud rates (110, 150, 300, 600, 1200) for the RS232 serial 
interface. The printer is also equipped with a switch selectable parallel 
interface (TTL level). 
Price includes RS232c Serial cable and Parallel cable for TRS-80 with 
Expansion interface or standard Centronics fitting. 
The printer can print single or double wide characters. 
Any one of 8 standard forms lengths can be switch selected (default) or 
programmed on-line. 
Printing 6 or 8 lines per inch. 
Select any one of four character densities (number of characters per 
line) 
Warranty: 30 days. Printer $935.00 plus sales tax 

SPECIALS 
CROMEMCO SYSTEM Z2H 
with 1- megabyte IMI hard disk drive, CDOS, Basic and other utilities. $8,970.00 plus 
sales tax. Ex stock. 
VECTOR GRAPHICS IifllZ 
with televideo 920c serial terminal and CP/M. $5,000.00 plus sales tax. 
NORTHSTAR 
48K, 2 serial ports with CP/M and a televideo terminal. $4,700.00 plus sales tax. 

ALL PRICES SUBJECT 
TO CHANGE WITHOUT COMPUTER SERVICES PTY. LTD. 
NOTICE 

N D K S-4000 

PRINTING 

MATHEMATICS 
F(w) = aT Sin wT/2 

wT/2 

= 4KTR(f2-f, ) 

L, = 10l og 80 X S. (dB) 

A'+B==C= 

A2+B]=C7 

F(w) = aT Sin wT/2 
wT/2 

= 4KTR(f2-f, ) 

L, = 101og 80 X S. (dB) 

A 2+ B'= C2 

A'+B==C7 

F(w) = aT Sin wT/2 
wT/2 

= 4KTR(f,-f, ) 

L, = 101ogBÓ X S. (dB) 

A2+B2=C2 

A'+8'=C' 

F(w) = aT Sin wT/2 
wT/2 

e-!rr/1 

e,,e= = 4KTR(f2-f, ) 

L, = 10l og 80 X S. (dB) 

A'+ 8:= C' 

A -+B==C' 
PRICE $3,105.00 
Plus 15 percent 
sales tax 

JOHN F. ROSE 
33-35 ATCHISON STREET, ST. LEONARDS. N.S.W., 2065, AUSTRALIA. 

TELEPHONE: (02) 439 1220 TELEX: AA 27901 

SEND $1.00 
FOR YOUR EXTENSIVE 
CATALOGUE 
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s 
counter/ti- ers 
These instruments are very handy in many branches of 
electronics. Here is a basic rundown on how they work, how 
to choose them and how to use them. 

TRIGGER LEVEL 
PRESET 

50MNz- 
520MNz 

50 RMS MAX 

Are 

IMR 

50z-12SMHz 
2500 RMS MAX 

á WARNING 

OVERFLOW ' 

MHZ 

AHZ 

MS 

a us 

.,rluJl OMB PER AVCD CZEI 1., ER 

ATTEN FRED FRO TOT CHK AUTO 100Hz 

17-1 
CH R PHI 

10Hz 1Hz .1Hz r- r---1 (-) (-1 r"1 

10 10' 

1 9 I 2 A M U T T I- C O U N T E R 

The Fluke model 1912Ais a very versatile instrument. They are distributed here by Elmeasco. 

MEASURING frequency and time 
intervals to a known accuracy is often 
important in many areas of electronics: 
in communications, broadcasting and 
audio applications, in digital work 
and particularly in computer applica- 
tions - from micros to mainframes. 
Digital frequency meters (DFMs), or 
counter/timers as they are also called, 
have become such an essential item of 
test equipment that many manufac- 
turers are offering a diverse range of 
instruments ranging in price from a 
$150 instrument covering the range 
20 Hz to 200 MHz to many thousands of 
dollars for a microprocessor -controlled 
instrument capable of measuring fre- 
quencies well into the gigahertz region 
and time intervals in the picosecond 
range. 

Frequency and time interval 
measurement is an area where digital 

techniques come into their own. The 
object is to accurately quantify a 
measurement. Prior to the development 
of digital instrumentation to do this job, 
analogue techniques were used - often 
ingenious and highly refined, but la- 
borious. Heterodyne frequency meters 
were used widely. These consisted of a 
stable, accurately calibrated, variable 
oscillator (VFO) driving one input of 
a wideband mixer, the unknown fre- 
quency being applied to the other input. 
The output of the mixer was monitored 
on headphones or an audio amplifier 
while tuning the VFO. As the unknown 
frequency was approached an audible 
'beat note' would be heard, decreasing 
in pitch as the VFO was tuned closer to 
the frequency being measured. At 'zero 
beat' you could then read off the un- 
known frequency from the instrument's 
calibrated dial. The old BC221 will no 

10' 10 

doubt be familiar to many of our older 
readers. The method was laborious, 
especially when you didn't even know 
the 'ballpark' of the unknown fre- 
quency, and to get a measurement 
accuracy better than several hundred 
Hertz ( ... maybe that's cycles/second!) 
was tantamount to magic: Top 
frequency was about 20 MHz. 

These days pocket DFMs can measure 
frequency to within +/- 50 Hz or 
better, up to 200 MHz ! That's at least a 
factor of ten better all round than the old 
BC221. And readout is obtained in a few 
seconds or less. 

Time interval measurement was, and 
still is, very much left to that old work- 
horse - the CRO. But, a CRO has its 
limitations and quantifying a time 
measurement to the accuracies re- 
quired these days is best done with a 
digital counter. 
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Frequency measurement 
The block diagram of a basic digital fre- 
quency meter is shown in the 
accompanying illustration. The input 
signal first encounters a 'trigger' or 
'squaring stage' which ensures that the 
measurement always commences on the 
same part of the input cycle waveform. 
The output of the trigger then enters a 
gate. The gate is 'opened' for a period 
and allows a number of input cycles 
through to the counter. The period 
for which the gate remains open is 

FREQUENCY 
INPUT 

TRIGGER 

FREQUENCY COUNTER 
BLOCK DIAGRAM 

PULSE 
AMPLITUDE 

CLOCK 

GATE 

d a 

DISPLAY 

4 

HOLD 

COUNTER 

START 

Q U%(°"u 

Litn E 

DIVIDER/SCALER 

_ INPUT TO 
! y BE MEASURED 

SHAPED AFTER 
l TRIGGER 

determined by the output from a 
divider/scaler driven by a very stable, 
accurate clock oscillator. A number of 
outputs from the divider/scaler may be 
selected to vary the period the gate ís 
open. Usually, a number of decade steps 
are provided. 

The output of the gate drives a 
counter which provides a binary coded 
decimal (BCD) output for the display. A 
'hold' or 'latch' stage is generally added 
so that a steady group of numerals is 
displayed. (For a description of the 
various ways of making a 'digital 
display, see "Electronics Its Easy" - an 
ETI publication - Volume 3, Chapter 
26). 

TIME 

GATE PERIOD 
(DECIDED BY SCALER) 

POSITIVE SLOPES 
COUNTED IN KNOWN 
PERIOD 

The timing diagram below the block 
diagram illustrates the sequence of 
events. The input signal, often sinu- 
soidal, is shaped by the trigger stage 
into a train of rectangular pulses. The 
gate allows a number of pulses through 
to the counter, in this case three, during 
the period it is 'open'. The circuit selects 
only the positive going pulses in this 
example, though negative -going pulses 
from the trigger stage could equally 
well be used. 

If, say, a gate period of one milli- 
second (1 ms) were selected the counter 
would display '3000'. In other words, the 
input frequency would be 3 kHz. 

Practical instruments will have se- 

lectable gate periods ranging from one 
microsecond (1 us) to as much as 10 
seconds. The display may have five 
digits, though eight digit displays are 
more common. 

Many modern digital frequency 
meters incorporate a high speed divider 
immediately following the gate, the out- 
put of this divider being used to derive 
the first and seond digits of the display. 
To extend the range of the instrument, a 
'prescaler' may be included. This is a 
high speed divider providing a fixed di- 
vision ratio of ten. Its output may drive 
either the trigger stage or the gate 
directly. 

Period measurement 
Measuring the period between 'events' 
is done by re -arranging things a little. 
The gate, counter and display are used 
as before but the gate is turned 'on' and 
'off by the input events and the clock 
signal is passed through to the counter. 
As the clock is a highly stable, accurate 
oscillator, the period between input 
events can be measured with great 
precision. The accompanying block 
diagram shows the general arrange- 
ment of the instrument for period 
measurement. 

Separate input signals in the 
arrangement shown are used to trigger 
the gate on and off. However, a single 
repetitive input signal may be used to 
trigger the gate with a slightly different 
circuit arrangement. The timing dia- 
gram with the period counter block 
diagram shows the sequence of events. 
If the clock was running at 1 kHz, for 
example, the time interval between 
pulses would be one millisecond. As 17 
pulses passed through the gate in the 
example, the period between the A in- 
put event and the B input event was 
17 ms and the display would read, say, 
17 000.(resolution of one microsecond). 

Pulse widths can be measured with a 
period counter, too. In this instance, the 
gate is triggered on the positive -going 
and negative -going edges of the input 
pulse. However, some difficulties arise. 
If the input pulse had a perfectly 
'square' shape, the on and off gating 
points would always give an accurate 
result because the triggering tran- 
sitions would occur precisely on the ride 
and fall of the pulse. Trigger level would 
not affect the interval measured. Real - 
life pulses however, are seldom perfect, 
the edges having definite rise and fall 
times. In this case, the trigger level be- 
comes critical in determining the width 
of a pulse. The diagram here shows why 
and how it is overcome. Counters are 
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This handheld DFM from Sinclair Electronics features an eight digit display, two ranges - 20 Hz 
to 10 MHz and 5 MHz to 200 MHz, four gate times on the lower range and three on the top 
range. It is powered by a single No. 216 9 V battery and comes complete with input leads. 
Sinclair Instruments are available through Emona Enterprises, Suit 208, 661 George St, Sydney; 
Phone 102)212-4815. 
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usually provided with a 'slope selection' 
control which determines whether the 
trigger operates on the positive or nega- 
tive slope - (a), or (b) respectively in 
the diagram. 
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ul 

LOW 
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MEASURED PULSE WIDTHS 

When measuring pulse widths with a counter/timer a number 
of difficulties arise. The result will depend on whether you 
select positive or negative slope triggering and where you set 
the trigger level. It is a good idea to examine the waveform 
with a CRO prior to making a pulse width measurement. 

Noise error reduction 
The above descriptions give the basic 
operating modes of the various counter/ 
timer/frequency-meter combinations. 
In practice, a number of refinements 

may be incorporated to obtain better 
practical performance. 

Noise can be reduced by incorporat- 
ing a fixed amount of backlash in the 
trigger circuit; this produces what is 
called the 'trigger window'. On the way 
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up the trigger level is at a higher level 
than on the way down, as shown in the 
Trigger Window Diagram here. Pro- 
vided the noise added to the signal has 
an amplitude smaller than the window 
width, the counter will only trigger once 
on the way up and once on the way 
down. This method works well for high - 
frequency measurements where the 
noise is usually a small percent of the 
signal -plus -noise signal amplitude. 

Low frequency measurements can 
often involve interference sources that 
produce rapid spike transients. One 
simple method of reducing this is to use 
filters. Advanced designs contain filter 
systems that reject all frequencies 
higher than that being tested, the 
appropriate filter being automatically 
selected by the counter itself after it has 
made a determination of the frequency 
of the signal. 

A recent approach to the noise prob- 
lem is to set up a time -window (as 
opposed to the trigger height window) 
that, once the counter gate is on, in- 
hibits the off -state chance until after a 
time just shorter than the expected 
interval. This is known as trigger 
masking. It is very useful in eliminat- 
ing contact -bounce retriggers. 

Before using a counter/timer on an 
unknown waveform, it is good practice 
where ever feasible to kook at the wave - 
shape on an oscilloscope in order to 
decide the best strategy for trigger -level 
and height -window width settings. The 
Trigger Setting Diagram illustrates the 
differences between window level 
settings on various waveshapes. 

As the readout is in digital form it is 
necessary to hold the display at the de- 
termined value for a period long enough 
to allow the value to be read. Some units 
incorporate a control that gives the 
operator a choice of hold time. 

ON 

OFF 

TRIGGER! 
LEVELS 

ON 
OFF 

GATE GOES OFF 
JUST ONCE 

OFF 

TRIGGER HEIGHT 
WINDOW WIDE 

ON 

GATE GOES ON 
JUST ONCE 

(a) WINDOW SET TO EXCLUDE FALSE TRIGGERING 

ON ON 

TRIGGER 
LEVELS 

OFF 
OFF 

TRIGGER WINDOW NARROW 
OFF 

- TIME 

NA ON 

MOMMUIF I, 
OFF OFF 

(b) WINDOW TOO NARROW - FALSE TRIGGERING OCCURS TIME 

ABOVE: Trigger Window Diagram. The 
width of the trigger window will greatly 
affect the accuracy of measurement 
when attempting to take a reading on a 

signal having a high frequency component. 
Set the trigger window wide for best results. 

RIGHT: Trigger Setting Diagram. It is import- 
ant to set the level of the trigger window 
such that extraneous signals on the main 
signal do not adversely affect the accuracy 
of the reading. Again, it is a good idea in 
many circumstances to examine the waveform 
with a CRO prior to making a measurement. 

TRIGGER WINDOW 

PULSE WITH RINGING 

A A vTsaavmv 
SINE WAVE WITH STRONG 3RO HARMONIC DISTORTION 

SIGNAL WITH NOISE SPIKES 

FLIMITJ n_n_ru 
PULSE WITH DC OFFSET 

PRODUCES FALSE OR ZERO 
TRIGGERING 

BETTER CHOICE OF TRIGGER 
TO OBTAIN DATA REQUIRED 

MICROCOMPUTER SERVICES 

OHIO SCIENTIFIC 
(OSI) COMPUTERS 

Superboard 
and software 
Cl P C4P 
C4P MF 

PENING 
SALE 

10% DISCOUNT ON 
ALL COMPUTERS 
TRADING HOURS 
Monday and Thursday: 
9.30 am -5.30 pm 
Friday: 4.30 pm -8.30 pm 
Saturday: 9.00 am -12.30 pm 

235 SWAN STREET, RICHMOND. PHONE (03) 428-5269. 
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Economy Sized Computers` 
don't stunt your growth. 
A lot of small business computers are like our 

ads-they start out small and stay that way. 
But Vector's Economy Sized Computers grow 

as you grow. Whenever you need to, you can have up 
to 4 more terminals, more power, more memory. 

With Economy Sized Computers, you get data 
and word processing capabilities you only 
expect from much larger computers. All for 

oef 
the price of a new copying 'machine- 

See the Vector Economy Sized 
Computers at your nearest computer dealer. 

Because no matter how small they 
may look. their performance grows on you. 

VEcroa 
VECTOR GRAPHIC INC. 

Dicker Data Projects P/L 
31 Cawarra Road, Caringbah, 2229. 

Ph: (02) 524-5639, 525-4707. Telex: 70182. 
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SHOP PTY LTD. 
DISCOUNT SHOPPING for your pro- 
fessional Microcomputer and termi- 
nal requirements. 

ti 

COMPUCOLOR II ex stock 
From $2095 Including tax. 
Features: up to 32K user RAM 

Eight colour display 32 lines of 64 
characters 5" Mini disk drive 40 
tracks, 48 TPI 

11111L. 11 - J 
447:),,, Ay. 7 

TELEVIDEO TVI 9128 
DISPLAY UNIT ex stock 
From $1256 including tax. 

Features: 24 lines at 80 characters 
per line Transmission rates 75 - 
19,200 Bd. 96 character ASCII 
upper and lower case 12 inch 
monitor. 

b 
MICROLINE 80 PRINTER ex stock 
From $951 including tax. 
Features: 80 char/sec 80 and 132 
char/line 9 x 7 dot matrix Charac- 
ter or graphics printing Plug com- 
patible to TRS-80. ® Rgd. Tm.Tandy Corp. 

SPECIAL 
51/4 Diskettes - $3.95 ea. Inc. tax. 

THE ICI12 SHOP 
PTY. LTD. 

212 High St., PRAHRAN, VIC. 3161. Tel: 51-1950. 
91 Regent St, CHIPPENDALE NSW. 2008 

Tel: 699-4910 

TRS-80 ® is a registered trade mark of Tandy 
Electronics. 

MARCONI INSTRUMENTS 560MHz digital frequency riveter 2432A 
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These three counters were recently added to the range of instruments offered by AWA. Made 
by Marconi Instruments, each features an eight digit display and a switchable low-pass filter. 
First in the range is the low cost model 2430A. It covers 10 Hz to 80 MHz and has three select- 
able gate times. The model 2431A (middle) covers 10 Hz to 200 MHz while the top -line 2432A 
includes a prescaler that permits measurements to 560 MHz, plus five selectable gate times. 

In use 
The input impedance of most counters 
that operate up to 50 MHz or so is 
generally 1 M with a few pF of stray 
capacitance in parallel, hence the 
actual impedance decreases at the 
higher frequencies. An input im- 
pedance around 1 M is generally high 
enough for most applications such that 
connecting the counter does not load the 
circuit to which it is connected. How- 
ever, it is always wise to remember that 
the input impedance falls at the higher 
frequencies. as does the sensitivity. An 
input cable will significantly increase 
the input capacitance but a x 10 CRO 
probe will improve matters consider- 
ably without unduly affecting 
sensitivity. 

Prescalers for the VHF/UHF range 

will have an input impedance of 
50 ohms across the range and this may 
severely load a circuit having an 
impedance significantly higher. Fortu- 
nately. most instruments have a 
sensitivity in the tens of millivolts 
region and the counter can usually be 
coupled to a higher impedance by means 
of a small value series capacitor. Cable 
capacitance is generally not significant 
enough to be considered in 50 ohm 
systems. 

The last digit_ in a readout will 
generally be 'uncertain' as a single digit 
is usually the limit of an instrument's 
resolution and the accuracy of the clock 
oscillator is generally of the same order. 
except in the high-priced highly accu- 
rate models. 
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When making period measurements 
it is best to select a gate time as long as 

practicable as greater precision results. 
Extend the gate open time to 100, 1000 

or even 10 000 periods if convenient. 
With relatively slow events, this could 
be tedious - you may have to wait tens 
of seconds to several minutes! 

This low cost B & K Precision counter has a six digit display and a switch to select either a 

one second gate time or auto -ranging. B & K instruments are distributed by Parameters Pty Ltd; 
phone (021439-3288 in Sydney, or (03)90-7444 in Melbourne. 

«. 
..11 11M,,,,.., 

33.33334 
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Always take care not to exceed the 
maximum dc or ac input levels specified 
for your counter - such carelessness 
can be disastrous. 

How to choose 
First, look in your piggybank! Prices for 
a straight digital frequency meter start 
at around $150. Next step in the price/ 
features bracket for a DFM is around 
$230 - $250. Instruments range right up 
to several thousand dollars, which is 

generally beyond most hobbyists! 
Next step is to look at your appli- 

cations. But, keep in mind future 
applications and get something a little 
better - if your budget will stretch that 
far. The number of digits in the display 
will certainly be a deciding factor, de- 
pending on your applications. The 
majority of instruments available have 
either six- or eight -digit displays. Next 
consideration is the number of ranges 
offered (gate time selection). Resolution 
is important and is related to the 
display, an eight -digit instrument has a 

better resolution than a six -digit 
instrument, naturally enough. 

The clock oscillator stability deter- 
mines the inherent accuracy of the 
instrument and it is instructive to com- 
pare the specifications of different 
makes and models when considering 
this parameter. Generally, a tempera- 
ture range over which the accuracy is 
maintained will be quoted along with 
this specification. Accuracy will be 

quoted in parts -per -million (ppm) or 
parts in 10". A reasonable figure for 
accuracy. for most hobbyist applica- 
tions. would be one ppm lone in 106) over 
a temperature range of 15°C to 50°C. 

Whether you get a battery operated or 
a mains/battery operated instrument 
will depend largely on your 
applications. 

Refinements like filters. trigger 
window control. gate time delay. -fre- 
quency ratio. totalizing etc depend 
entirely on your application - and your 
budget ! 

Philips Test and Measuring Instruments 
recently added these two DFMs to their 
range. The upper one, model PM6667, covers 

10 Hz to 120 MHz. The lower one , model 
PM6668, covers 10 Hz to 100 MHz and has 

a prescaler covering to 1 GHz. Both feature 
seven digit LCD displays. 
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Ion' throw away 'atteries 
... 1 money 

se 'cc areac"es 
From the frontiers of space to the products in your 
home. 
When, reliable batteries were needed for missions to the Moon 
and Mars, General Electric was a leading supplier. Now GE's. 

Nickel Cadmium battery leadership has pioneered a low cost 
system for you that can recharge all of GE's popular battery sizes 
(AA, C, D and 9 volt) up to 1000 times, with a single low-cost 
charger. 
If you're tired of buying batteries, it's time for GE Rechargeables. 
Rechargeable batteries make sense in today's value -conscious market. GE's proven efficiency and 
dependable system is rapidly attracting more and more consumers to the advantages of GE 

Rechargeables. 
Convenience: Charge overnight or keep extra batteries charging, fresh and ready to use. 

Longlife: GE Batteries are rechargeable up to 1000 times and they will last for years. 

Performance: GE Rechargeables maintain voltage for the life of the charge to 

keep your products operating with steady performance. 
Warranty: Guaranteed not to leak, with resultant damage to your product, plus 
all GE battery products have a full one year warranty. 
Economy: One GE Rechargeable outlives 100 or more throwaways - even 

the long -life alkaline kind. 
Tests show that one GE Rechargeable Battery outlasts: 
350 Alkaline AA size batteries in a photo flash. 

140 Alkaline C size batteries in a cassette recorder. 
250 Carbon -Zinc D size batteries in a torch. 
100 Alkaline D size batteries in a motor -driven toy. 

150 Alkaline 9 -Volt batteries in a calculator. 

Available from leading retailers. 
Trade enquiries: 
Australian General Electric (Sales) Limited, 
86-90 Bay Street, 
Ultimo, New South Wales 2007. 
Rank -General Electric Housewares Pty. Ltd. 

296 Ferntree Gully Road, 
Notting Hill, Victoria 3168. 
plus regional offices in Capital City areas. 

Products from the Wonderful World of General Electric 

GENERAL 

C. G. E Marketing Services, 
117 Burnley Street, 
Richmond, Victoria. 3121. 

ELECTRIC' 
'Trademark General Electric Comparo 
U.S), world's Largest Electrical 
Enterprise 

ball 

- 

recharge 
nickel 
cadmwn* 
battery 

1 
rechargeable , nickel- 
cadmium 
battery 
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Toys for a bored 
consumer society 
Dennis Lingane 

"They need all kinds of s ... these days. We never needed 
any of it in our time." This comment by a bemused old lady 
sums up Lingane's feelings about the 10th Summer 
Consumer Electronics Show in Chicago last June. 

THE GREAT electronic circus has left 
town. The streets of the windy city are 
strangely quiet and the hotel bars and 
foyers very, very empty. 

For four days this northern 
metropolis has been bedlam. Over 
60 000 delegates from 58 countries 
filled the official 35 hotels and a fleet of 
buses carried hung-over executives 
back and forth between McCormick 
Place, McCormick Inn, and the Pick 
Hotel where 600 exhibitors showed 
their new products for 1980/81. 

Now the video companies with their 
attendant porn queens, the bevy of 
Playboy and Penthouse girls, the army 
of long legged models that handed out 
magazines, daily newspapers (four 
every day), brochures, and drinks in the 
hospitality suites that operated round 
the clock - all of them have gone. Seven 
hundred and fifteen dazed and disorien- 
ted journalists from all over the world 
are left to analyse what it was all about. 

Jack Wayman, who organised the 
show says it's a "sexy industry" and so 
the show should be a "sexy show". Cer- 
tainly the number of leggy ladies with 
slits up the sides of their skirts, down 
the back, and up the front gave it that 
kind of feeling. 

But underneath all the hype and hys- 
teria this is an annual opportunity for 
the industry to take a good look at itself 
and assess the past year and the poten- 
tial of the future. 

The economy is bad and the atmos- 
phere during the show is one of 
desperate optimism. Everyone says that 
things will get better. Meanwhile they 
are all talking themselves into an eco- 
nomic recession. 

Video boom 
The big bright star on an otherwise 
gloomy horizon is video. All the major 
film companies are now in the market 
place trying to jump on the band wagon. 

Over 10% of the massive McCormick 
Pavilion convention centre was taken 
up by video software manufacturers. At 
the packed video seminar Bob Reed 
from the National Video Clearing 
House said that there are now over 
30 000 titles available on video. Only 
21% of that is feature films, but that 
share is growing almost daily. 

VHS manufacturers are now offering 
feature laden machines with six hours 
play and record time. Toshiba was 
showing yet another format which will 
record two channels at once - and you 
can play them together or one at a time. 

RCA showed its video disc player and 
announced that it would launch 
America wide in January 1981 with a 
massive software back up. Matsushita 
exhibited their JVC VHD video disc 
Show organiser Jack Wayman says it's a "sexy 
industry" and the show should be a "sexy show" - how that relates to electronics is left to our 
imaginations. All pictures In this article courtesy 
of Geoff Matthews from Convoy International. 
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Technology for the energy conscious - solar powered receivers 

system but said that launch would not 
be until the end of 1981. It has signed 
G.E. and Thorn to back the system. 

One very interesting extra displayed 
by Matsushita is a digital to analogue 
converter, which makes their video disc 
into an audio system as well. This seems 
to be the first time that PCM techniques 
have broken into the consumer domain. 

Al Bergano from MGM (which joined 
the video software market only four 
weeks before the show) says that his 
The ultimate in loudspeakers ? - the 520 000 
Infinity monitors. It'd be cheaper to book a lifetime 
subscription to the five best concert and opera 
venues In the world. 
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company will be putting film out on 
cassette within 90 days of it being 
released in the movie theatres. He's not 
alone - Columbia, Disney, United 
Artists, Paramount and 20th Century 
Fox have all joined in the video hysteria 
sweeping America. 

Audio fade-out 
This year's poor relation is definitely 
audio. Star of the show for so many 
years it's now a very sorry sight. But 
there is the occasional show of defiance. 
Thorens were showing a hand built 
turntable for $15 000 and Infinity had 
speakers at $20 000 apair, just stealing 
a march on Sony, whose best effort cost a 
mere $16 000 per pair. 

But by and large the mood is one of 
defeatism. Few dealers bothered to turn 
up at the Audio Seminar and Technics 
Vice -President Jeff Berkowitz (who 
chaired the meeting) was unable to 
resist commenting. 

In an emotional attack on hi-fi re- 
tailers he warned that they could no 
longer expect to "hang on for the ride". 
He said that retailers are going broke 
and more would go broke this year. 

"Audio is going through a rough time. 
The glamour is gone out of audio and so 
has the profit. Yesterday 700 people 
attended the video conference. Look 
around you today. Anyone walking into 
this meeting would agree that audio is 
dead". 

"We must get pride back into our 
industry. This used to be an audio show, 
now all everyone talks about is video, 
video, video." 

TV comeback 
While audio sinks to the low profile held 
by television for the last few years the 
colour TV industry looks set for a 
renaissance. 

One star exhibit which is due for 
release in Australia later this year is 

the new slimline National Panasonic 
rear projection TV, whose 45 inch 
(1143 mm) screen is concealed behind 
the doors of an antique style cupboard 
when the set is not in use. This giant TV 
has 105 channels, 23 of them for cable 
TV, and won't be as expensive as you 
might imagine. Predicted price in 
Australia is $3000. 

Sanyo exhibited a 26 inch (660 mm) 
TV on which you could draw coloured 
pictures with a special electronic pen, 
and Toshiba showed a voice controlled 
set. 

You tell it to turn on and off, and to 
change channels and what volume level 
you want. It replies "right" after every 
command if it understood, and "repeat" 
if it doesn't understand. 

The set is programmed to a selection 
of voices and will not work for any other 
voice. It's a good way to restrict viewing 
in a house where children put TV ahead 
of homework! 

Computer standstill 
Calculators are a stable market, but the 
computer industry still doesn't quite 
know where it is headed. 

Atari chief Ray Kassar says that in- 
stead of getting to the consumer the 
industry is frightening him off. "Instead 
of simplifying things we are making 
them more complicated", he told an 
industry seminar. 
"We must put our energy and talents 
into simplifying things so that we can 
reach and communicate with the 
general public. They are afraid of us". 

Kassar says the industry is still 
relying on hobbyists and small busi- 
nessmen for its growth. 

Saving energy 
Power factor controllers are devices 
that can reduce the power drawn by a 
fridge or other appliance using an 
electric motor by anything up to 60%. 

They measure the amount of power 
the electric motor needs and when it is 
not under full load feed only sufficient 
power to do the job. 

They save electricity and increase the 
life of the electrical motor as well. The 
concept was developed by NASA for the 
space project and the patents as a conse- 
quence belong to the American people. 

So companies are free to use the tech- 
nology and are doing so in increasing 
numbers. In fact the government has 
made the item tax deductible to en- 
courage people to fit them to appliances 
in their houses. 

One manufacturer says that if 25% of 
the fridges in the USA were fitted with 
these devices it would save the US 
11 000 barrels of crude oil a day. 

The units cost about $60 and are 
selling like hot cakes. 
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Novelty audio items abound - the Bone Fone (you 
like a scarf) being a good example. 

Carry -around sound 
Hip stereo is the big thing with the 
young generation. Sony recently 
launched a play only cassette player 
that hangs on the hip, and comes with a 
set of lightweight headphones. 

They sold astonishingly well and 
several companies are now trying to 
cash in on the boom. Aiwa released a 
similar unit that also records, and a new 
company, Technadyne have a unit simi- 
lar to Sony's but $50 cheaper. Roller 
skating enthusiasts, cyclists, and pedes- 
trians are hungry for these mobile 
lightweight stereo systems which have 
a very high quality sound. 

AM/FM head phones are also popular 
and a new radio concept called the Bone 
Fone, which is an audio scarf that hangs 
around your shoulders, is selling 
strongly. 

Stealing scenes? 
Three companies were selling satellite 
receivers that can pinch up to 50 TV 
stations off the six satellites sitting out 
in space. 

The receiver consists of a 12 ft (3.7 m) 
dish which is mounted on a concrete 
block in your garden, and a black box 
that plugs into your TV. You aim the 
dish at whichever satellite you want to 
take programmes off. Units are priced 
under $10 000 each. 

Remote control 
The list of gadgets at the show is 
endless. For example I was intrigued by 
a remote control system for starting 
your car from 500 ft away. The idea is to 
allow the car to either heat up or cool 
down - depending on the weather - 
before you get in. 

But the FBI are interested in it, 
and several have been sold to Europe - 
especially Italy where people have a 
nasty habit of wiring cars for bombs. 

Ladies like the remote start because 
you can turn the car lights on as well as 
start the engine. So when they are 
approaching their car in a dark car park 

'1 
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wear it around your neck Entrance to the vast 

they can start the car and switch on the 
headlights to frighten off marauders. 

Remote control systems for switching 
domestic appliances are also gaining 
popularity. BSR has a unit for con- 
trolling 16 lights and appliances, which 
comes with an ultrasonic remote 
control and a timer. The light modules 
have automatic dimmers built in. 

What's it all about? 
It was when I was trying to sort out my 
jumbled thoughts after four days of this 
sort of razzamatazz ready to do a radio 
report live from Chicago that these. 
words cut through my thoughts. 

"They need all kinds of s ... these 
days. We never needed any of it in our 
time." 

I looked round and there just a few 
steps behind me was a wrinkled old lady 
in a large green floppy hat, and a green 
suit. She was one of those people who 
wander around the streets talking 
aloud to themselves. 

No doubt most people just dismissed 
her as a 'nutter', but her comment crys- 
tallised my own thoughts. She was 
right. A lot of what I had seen and would 
be reporting about in the next few weeks 
was electronic s ... Toys for a bored 
consumer society. 

Who needs a $10 000 satellite re- 
ceiver system to receive 50 channels? 
One TV station is bad enough. And who 
needs a bedside clock that tells you the 
time at the touch of a button when you 
can just look at it. Or a microwave oven 
that tells you everything it does? 

Once it's been refined, voice synthe- 
sizer technology will be excellent, for 
blind people, but who really needs a 
humidity sensor that sounds a siren 
when the plant needs watering, or a TV 
that will plug into the telephone socket 
so that you can take calls through 
your TV without moving from your 
armchair? 

But that is the industry we are part of. 
There are those massive Japanese pro- 
duction lines to keep rolling, and all 
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main show venue in McCormick Place. 

those bored people who want new toys, 
and want to keep ahead of the Joneses. 

For some of us the excitement of bend- 
ing the rules of physics, and making 
technological breakthroughs makes it 
all worth while but for better or worse, 
win or lose, the show is over for another 
year. Exhibitors are on the way home 
and their order books will tell if the 
show has been a success or not. 

PRO Ralph Jones, who kept us in 
coffee and danish pastries for four days 
as we dashed back and forth attending 
almost 200 press conferences, is now 
getting organised for Las Vegas, the 
winter show. 

Organiser Jack Wayman is already 
back in his office processing the com- 
plaints from exhibitors -and he too is 
drawing up plans for Vegas. 

For them it is a year-round job. At 
least journalists escape for a few months 
between shows and come back to the 
Australian sun and sanity. 

ABOUT THE AUTHOR 
DENNIS LINGANE is a freelance journalist 
who specialises in writing about the electron- 
ics and audio industries. When asked to be 
rational he claims to be Irish, the rest of the 
time says he's English. 

We do know he lives in Western Australia 
where for seven years he was a full time 
journalist with a Sunday paper. He also wrote 
a hi-fi column that became so successful that 
two years ago he retired to freelance. That 
column now runs to five pages regularly in 
the mass circulation Sunday Times. 

He travels extensively and writes for such 
national circulation publications as Playboy, 
The Bulletin and ETI (when we can afford 
him). He has admitted to having a wife and 
son who, it is rumoured, he does see occasion- 
ally. Dennis has been asked often during the 
last two years to write similar columns for 
Sydney newspapers but has consistently 
refused because of what he describes as 

the "buy an ad. and we'll give you a nice 
write up" syndrome. When newspapers 
take the industry seriously he says he will 
write for Sydney papers. Meanwhile, he 
refuses to give up his W.A. sunshine and 
sailing. 

It has been said that Dennis is one of the 
most informed journalists writing on the 
industry. This article would tend to support 
that . . . Ed. 
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PARTS FOR 
NEW KITS 

N a kh you went to build is not 11n.6. the pen. may be notable anyway. 
Check A. Dick Swath Catalogue or call 1n to you newest Dick Smith non. 

CHASER (See EA Augua) 
Compete kit. including front panel Cat K-3145 $69.50 
PCB only Cat H-8379 54.50 

NASA POWER CHOPPER (Sae EA August( 
Short fowmkit (All compon.m0H PCB) Cat K-3326 518.50 
PCB only Cat H-8378 53.00 

LEDS AND LADDERS GAME (Sae EA August) 
Complete kit Inc. printed panel Cat K-3390 S15.75 
PCB only Cat H-8378 $3.00 

LED TACHO (see ETI August) 
Short Form Kit (Include. PCB components 
etc. but no case - build R Into your dash 
board). Cat. K-3240 $27.50 

(Above kits are from magazines' forecasts We will endeavour to 
have those kin on tale when the mage:inea are released. however. 
delays can occurs Please enquire at you, nearest Dick Smith Store). 

FAST NICAD CHARGER (Sae ETI August) 
PCB only Cat H-8627 $3.00 
(All other components In this kit are normal stock lines) 

GUITAR/PA PREAMP (See ETI August) 
Shoo form kit PCB Et components. no trans- 
former or case). Cat 0.3036 529.50 

300 WATT AMPLIFIER (See EA Juno) 
Printed Circuit Board only Cat H-8376 $9.95 
(Most other components are normal stock lines). 

TV CRO ADAPTOR (See EA May) 
Complete Kit Cat K-3060 529.95 
Printed Circuit board Cal H-8375 83.75 

AT LAST! A CHASER! I notion. t huge numb«, 
\,\' e + et r.4u..ts EI«fron.cs 60.í- ..e¡+ - L oldie:.re produced a light " Tb1 kit bee ornate this 

cam ®OL en k). It Whose »ruble d.(,- nuk rota, un wen.., onto 
31 invert Mc ae. It is great 

$6950 
ampene our 11.311., 

Mu. cololr' 
to 

[1 K-7146 

TV CRO ADAPTOR 
If you're like many people. the old 8bW TV la silting around 
doing nothing. And you've probably Iweys wanted CRO. Why 
not use the old TV7 This simple kit from Electronics Australia 
turns your TV into an audio oscilloscope which you'll find very 
ooeful. The kit Y 
cmplete with bet - 
motions. Compare 
our price with otherel 

PUT YOUR 
OLD B&W TV 
TO WORK! 

$2995 Cat 11-3060 

SEE EA MAY ISSUE 

AMATEURS: Don't miss 
our exciting new Yaesu contest! 

Full details on 1 a :e 96 ... 

SEEM IT YET? THE DICK SMITH SOLDERER'S SPECIAL! 
1: 30W, 240 VOLT IRON 

A budget nn tar tIt. hebbriet: hepnnn. or eaten. Waal hr 
11 baron¢ numbly work. Cat T.1300. Nennally 59,75 

OVER 6 j STOP PRESSI Sa! Cat x-4005 

SOLD IN Current stock sold out Neat shl 6 WEEKS! AUSTRALIA'S pment due soon! 
Ereryonls talking about the Seen. FASTEST 
80. Antralile best value en 

omputed[empabbbwnb.IlTner SELLING 
1.1 II ..hew.. but much. much COMPUTER n But muck much more 

$89500 our en e *alivagn ei b 83 lot 
more donors el this incredible 
technological Mnhlough 

NOW: TWO BASIC BOOKS 

Cat. B-6103 

BY 
pppULAR 

DEMAND 

$995 ®`A 
ea. Cat B 6200 

Yes - you aslel IS dent m tse der os Wien in ~age arome un in!~ .e tin sin r de bans Mahon a ant b). Now dos n 
re d o Looks. soa Et coal 54 wN nono speak», te es own wow 
now lle huekr de wpb Early Salim de wand is kitil nanny 
espial Oú Sind new BO Mid. apples le On TRS-80). e ye' fit 
how eon imwle k d now es, dose books ad hap you udestad 

16K UPGRADE 
KIT: SAVE $301! 

SUITABLE FOR ALL COMPUTERS, 
Incredible bargees from Dick: Save 

mown* $30.60 on this porch of 8 

4116 RAM. for upgrading yout f. 
computer memory. YESI These Mil °° 
top carotin 25OnS types which e 

suitobl. for ALL microcomputers. 
Wire buying so many of these that 
we get hug, bulk buy discount.: b 

.ring, are pried on to you. INCLUDES 
Yoou p the be,el't- 1-1106 INSTRUCTIONS 
ALSO AVAILABLE: Indwmu.1 250,5 4115 wr.51440 
RAM.. also al s hug. saying Buy at Disk's low bulk $990 
grins and over Cal 0.9310 

WORD PROCESSOR 
KEYS FOR SORCERER 

11 awl., red bnopa mil' word pocesow 

S legendsdam embossed n a to rosin* the 

Nonni kneed Wye clon us.p La Sorcm, a 
a ward pocha« Makes remembering the SET OF 11 
word processor hrr«hm so much copen Cal 1-3056 

495 

COMPUTER MAINS FILTER 

ALL ITEMS 

AVAILABLE 

SEPARATELY 

¡HOW! 
Professional 

'Quality %W 
Metal Film 
Resistors 
1% Talrerrd 

Competrtrvely priced 
' 10 OHM 1M range 
°T.C. 100 ppm /°C 

E.cellern .00wntcvon 
Et solderability 
characteristics 

Avertable EX STOCK 

TAO* 5c 
ONLY ea. 

PER 100 OF SAME VALUE 

2: 250g ROLL SOLDER 
Economy pock o1 quoin, 1.15min soldr, enough to loot too 
N. moor. many projnl.. Cat N-1.19 Normally 54.95 loll 

3: SOLDERING STATION 
Our incredibly popular 3.in-1 nend which held. PCB et any 

angle, Iron and solder. Incr.dmly nowt.. null wonder 

bow you got Moog without ht Cat T-5700. Nome. S19 50 

A L L THREE FOR ONLY $2990 
%INFRA -RED BEAM , e 

Gomm for beltways. doorwar.. (dun doan YOU'VE VE especially.) Easy installation. just connects to 

ewes whom Complete whh , meet. e.ora rae SEEN IT reflecta. i .- 
ON TV? 

Cat 

L-5050 

Dear Customers ... 
Quin otter products we «N.M. ale 
completely told out width,. Ise days. Or 
goblins .ay hold up d.lw.ry of promised 
goode to nn ore net in the .car.. when 
lb. 0dr0n app ors. 
Plee.. doñt blare. the tore monger or 
staff they are pewarls.s I. solve this type 
of problem 
What woo melting to sir S that if you we 
about I. doe ...... town to pick up 

pwdcoli product, why not givens store. 

ick mlt and Staff 

PROTECT YOUR VALUABLE COMPUTER. 
Jst Morsel Dust robs via d. 
Strom re Spam SO Goa gm 9 5 SORCERER: Cat. 5-3005 $IJ 
arnad fe rto when .mamol SYSTEM 80: Cat. 5-4008 

ONE-OFF 
BARGAINS! 

We on« buy owl.. boo 
o on. noted to d.tn<bon. some 

we ken in a. new condn,on Nero 
w lure throe samples Mach we no 

longer noel at swings of over 50% 
en rend man peed Iha apple 
ow .old sleuth. 'es W, wishany 
Inns and n o They an 
colon* why from our Mel Order 

Cnr It North Ryde on a tint corn*. 

hot served bans (Penosal callers 

Thinker Toys 'Wunderbus 20 
No docuniontetion.b t price 511600 
On* only toe 599.001111 

Thinker Toys 'keyed -Up 8080' 
Agan no documentation Litt eec. 
$310 00: oe. onhr toe $149.0011 

Net la* an mum, pcpan ,- ESCON Universal Interface 

yon. 

main sped' Ns Ifw ( for wnn«ung IBM Se«tnc to 

rew the penin the non down 
O' es ola Unhook. or RS -232C 

a War cad ..4,uanne a C. Not when sample e minus 
b own newer to $ 5 . p ~wen (EM' oMrwbkl Lu..m 
oo,ea owl Co b1-9850 real $729. on. nor S290.00111 

MAJOR DICK SMITH RESELLERS 
ADVANCED ELECTRONICS 
S. The enchant. Launceston. Tat. (317 0751 

AERO ELECTRONICSE 
123 ganunt Suoot. oban. Tas. (348 232) 

lit AMATEUR' S PARADISE 
Old (322 son) 

A 8 M ELECTRONICS 
750 High Street. Wodona4 Vs. (244 588) 

COASTAL ELECTRONICS 
43 Yukon Suet More a. NSW. (742 545) 
CLIFFS HARBOUR ELECTRONICS 
Sheep 3. C/N Run P.4 Are Calk Honour. (525 684) 

CRYSTAL TV RENTALS PTY LTD 
6 Cr/n.l Shea. Broken Hill. NSW (6897) 

OECRO ELECTRIC 
Ce, Magellan SI b E 

ELEKTRON 2000 
181 Wheel Road. Newcastle NSW. (262 644) 

IX 
133 DMallupFSheet Geelong Vic (97 827( 

NI 
113 Stnise Stunt BODWIN la khCsh, NSW. (478 379) 

HAWKESBURY ELECTRONIC CENTRE 
111 Gag. Strew. W.m.«, NSW. (773 411) 

BUYING BY MAIL? 
ORDER VALUE: P&P 

55 Imm( to 59 99 51 00 
510 00 to 524 99 52 00 
525 00 to 549 99 53 00 
550 00 to 599 99 S4 00 

5100 or more S5 50 
NOTE These chat... apply to good. sent oo 
post in Australia only. large and bulky deal 
Cannel he sent by post 
11800 elder- we will despatch your order by 

Cornet Road feengbl to anywhere in Austral.* 
for only S6 OD - that's below what it caste 
uet large and bulky hems ere normally sent 
In Centel unless you needy differently Ire 
by rail or an you pre height on delivery I 

Nwy. Usenet NSW. (214 137) 

HUNTS ELECTRONICS 
18 Neil 5 , Toowoombe. Old (326 944) . 
HUTCHESSONS COMMUNICATIONS CENTRE 

Eli.b.th Street Mt Gombisr, SA (256 404) 

KELLER ELECTRONICS 
218 Adelaide Sheet M.ryboi.usk Old (21a 559) 

KINGSTONRELECgTRONICst 
S .¢89R 602 

RECORDS 
Cannel CO, 

ELECTRONICS 6 MARINE 
361 Mato tno. Geraldton. WA (212 1111 

KENT ELECTRONICS 
42 Slued Nighwr, Ibrwu. NI. (814 749) 

LYREBIRD ELECTRONICS 
50 Berry Street Non.. NSw. (25 515) 

MELLOR ENTERPRISES 
Shop 2. Forsyth. St. Whtalla Non.. SA (454 754) 

M ELECTRONICS 
Orange NSW. ME 491) 

NAMBOUR ELECTRONIC SHOP 
Shop 4. lyoch Hours. Ann St. Nrnbour, OId (411 604) 

ODYSSEY 
Shoot 
ELECTRONICS 

Vie (525 252) 

POWER'N'SOUNO 
15 F.nM.n Stint Tnr.l.gon Vos (743 638) 

Listed below are re -sellers 4Mho 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. 

62 WeeBW.: Street. 
WRONI NSW. 

(243) 

P6 
RELY 

SELECTRONICS Rockhampton. Old, (21 058) 

SOUND COMPONENTS 
7. Mahan* Shen. ahn*Shen. temw onh 55W. 3531 

95Mhe[,,1CRBpstll5 rda Vie (431 977) 

STEVENS ELECTRONICS 
42 Vetoru Steen Moek.e. Old, (511 713) 

SIUCON CHIP ELECTRONICS 
Suite 3. 90 BlMs. Streot. Mvwallbrook NSW. 

TABLELAND RADIO SERVICE 
Job Jb Street Ath.non. Old (9 12 017) 

TOMORROWS 
liam S et Gonna NSW. (247 246) 

40 IY noon'.. 
WHOLESALEty ELECTRONICS 

7NSW 1(031 219) 

TROPICAL TV 
249 When, Rood. Vmont Old (791 4211 

WAGGA WHOLESALE ELECTRONICS 
Fl? I0100 Stria, W.g5., NSW 2650 

VIKING ELECTRONICS PTT LTD 
3108 Gold Coast Now. Suden Paradise. Old (388 280( 

25 -IN -1 
KIT 

1152 
Cal 6-2032 

a. 

Not. one lot the bode (and maybe the net - 

.o roung') M capenm.end. U l.ounng 
Ow local held of elecbontoa solo. power, 
Lem nor..kour ten. Incaution when 
wish coca. 25 projects ell do one handy 

pechee Cat 0-2032 

: ('i:111The incredible Time 
ra Machine from Kambrook 

Turn on and oft any don 
estec appliances when 
you want. Completely 
beatable. Heaters. electn 
blankets, $.aunty 1~9124501 
pool filters- etc n4 A MO 

bargamf Cal 5-1120 

NEW BOOKS 
TOP PROJECTS' 
Vol. 6 (from ETI(. B'' - 
A huge seaaan of the TDP PROJECTS 
boot of Ell pis«). 167 kl. 
pages Cal 13649 

$395 . 

WEEKEND PROJECTS 

Foe the radio meteor "i"iv'1«1cams 
A0dk0tan of gunk and 

one polees le anaWs 
from the pages of DST. 

(ARRLI Cat 8-2213 

145° 

COMPUTERS ANO 

COMPUTING 
snow handbook loen aromet 11g0I 
En. 154 paga donee 
P4Pt« e- imam 
te Goad rail 

$495 
Cal 6.5095 

SPEAK'N'SPELL 
IS BACK! 
A 1st el meow,. here missed on on the Stink b $0.11 
talkin seine. A lot el own* have been die.ppeen.dl 
Now they're back but hurry. mock. u. Rill net as 100d u 
we ardldbk. them to be! The Spnkb Spellleaprn.d I 

ta tesch,n9 yon childwn %war co,.Uuet,on and spotting 
It u . neater alctOora...., IC to osmium* ranch 
alecvon,call: no .w mottling., fl eon% 

MOW THE SPEAK 8 SPELL IS EVEN BETTER! 
Dow need plus -i model. to nand 
In. Spook It Seethe r nebular, end 

gin 11 won lnb.l.obng wn.bons: 
Howell Power (0-1305) 
Super Stumpy, 1 (0-13011 S 1 795 

each Super Slumper 2 (K-1301) Gt 9-1300 

PLAYMASTER GRAPHIC EQUALIZER 

$7950 

nos' a.Ad y e .nn «..loo .9eehrer .n4 ... $70001 Ean . bald wish 
omprehneire snit y atop in.lruclion manual (not pre a Iowa of the mega/me 

ick.) web hill connection dew. to a 
SW you amnr6w. Ira say 10 bald /+ --- 
why oo pee h Eat 

$9950 Cat I( 3500 

ANOTHER TWO NEW STORES SOON! 
Yes, Wire still growing: end serving you better. In the nest toe months we 

plan to open store on Sydney. northern hooch.., and then one to 

Melbourne's nonh $slain suburbs ... 
Watch your local papers for opening dates: 

BROOKVALE, NSW: SPRINGVALE, VIC: 
531 Pittwater Rd. Cnr Dandenong Rd and 

(Near Brookvale Oval( Spr)ngvale Road 

DICK SMITH ELECTRONICS 
MELBOURNE 

399 LonsdaN Street 

Ph 183) 87 9834 

RICHMOND w 
658 Bridge Road 

Ph 1031 029 1614 

BURANDA 

166 Logan Road 

Ph (07) 391 6233 

CHERMSIOE 

EMI 
842 Gimp. Road 

Ph (07) 59 8255 

CANBERRA 

96 Gladstone Street 

P1(082)804944 

ADELAIDE 

' T 

60 Wight Street 

Ph (08) 212 1982 

PERTH 

414 Wiliam Street 

Ph (09) 328 6944 



THE BARGAIN OF THE CENTURY!!! 
A DIRECT DRIVE TURNTABLE, 
INC. CARTRIDGE, UNDER $200!! 
Impossible? Nol Dick's Incredible bulk -buying power now 
bring' you this superb direct-drtve turntable at a ridiculous 
price! It's so new, we haven't even taken e photo yet .. . 

stock* are due In by the time you read this. 
Check out the features: and the value! 

Heavy duty dleast platter with strobe 
Brushleu DC servo motor with pitch control 
Semi -automatic operation 
Housed In magnificent wooden plinth with clear cover 
Complete with Shure magnetic cartridge. 

s AND THE PRICE: 

EFFEMARISE YOUR CAR 
00 Cal A-3078 

FM has navel Ceo your cu meta pral Is 

up1 Come up to the alean anal. of FM 
with this eue.A Deck Smith car came. 
ralo hewing FM (ae well ea AM). Easy. 
do -in- yeun0M isetellaien (inetenbens 
rn4udd1. Recommended. 

LEDS AND LADDERS GAME 
NEW, UPGRADED CIRCUIT AS IN EA THIS MONTH: AND 
IT'S $1.00 CHEAPER THAN IT WAS IN 1976!!!! 
One of our most popular kits of the past was 
the Intnguing 'LEDS AND LADDERS' game 
deecnbed by Electronics Australia back in 
1975. Now EA have coma up with a new 
version of this game which Is easier, to build. 
n st es much fun. Can you Climb out of 

the well without being plummeted down 
again? 
And the best news of ell: this kit is actually 
CHEAPER than it was in 1976. Yes. S1.00 
cheaper. despite 4 years of inflation! 

WHAT ABOUT THE 
OTHER CAR? the flan car haaa 

got a Ida? Meri s e 

beauty a powerful push 

_per button model at alma r _. mu - ba not usual 

motel rubwbeh 

E do-nyosel y 

staiiaban Cat. A-5980 - Cat. A-6480 $14900 QUALITY CO -AX SPEAKERS 
FM STEREO 
AM 
STEREO CASSETTE 

n.,m"' 
$39C 

` 

wail ewWas pat make a 

eve d eflaerce A7000 

ULTRA MINI . CLEAN, CLEAR, 

ULTRA HIFI COMMUNICATION! 

30 wAT11uTINGI Thw ngla m fm ka ein pd 
90,90,1100 mm, a naal h lilt ma'Gt. b 

- ces .wa rnx at-amNwe 
drd alwa k r a pemm Are 

MP r v wa ow pe 

lM s wM you pen wei de PNW íh1320 ese 
That* Used harass ce pleasure web 
~en to dome kan ewe e piety of yet 
channel space waebe Opa mad -pu wsh 

a.hbraea sure" A ba.e' 

Cat. 0-1800 

$33 

,45,E 
UHF CB IC 

ANTENNA SOCKETS 

Cat. 0-4023 

SCREWDRIVER WHAT DO Y- OU BUILD 
BARGAINS! PROJECTS I17TO? 
Whd a been 10 pl.. 
1p be awn u4 
Flat blade. Rem urged 
lareeu A for oh 

$390 
Cr TJ000 -rail 

NIBBLE, NIBBLE 
Amaren begw lea rae nobbad Sent i 
emgplr Mtle as Is M. cornet sac 

fa Ms 
melee~S 

e.e PCB 

exert dei san 
No Immyat Mould be 

~aft sIn5 
C.M. T-4940 

You've Joist burp superb project Goes pertectly. too. But 
what do you build it IMO It's been a problem up till now! 
SOLVED! We've just released stocks of two of our most 
useful project case.: the Playmaater Amplifier and the 
Muslcolor (see area below). Rugged construction. but 
look really grant. Add your own front panel and you've got 
e profeasonal looking protect! 
'PLAYM ASTER CASE 
(370 s250 ol0mm) Pesuvead steal. 
wish holes in hoot and rear le, pots. 
wnchea. IermnAs etc. Bieck vinyl 

limb top Car R-3110. Was Ott 50. 
5995 

onh .7 
'MUSICOIDR' Cuss 
(250 a 200 s bomm! Swear m ama em 

e area weep A male meets 

Cr H-3160 was 51090 $785 

LEAP 
DOWN 
IN PRICE! 
Why take chances 
with expensive IC's? 
Use sockets for beat 
protection: now 
there's no excuse as 
our IC socket prices 
have taken a huge 
leap In price: 

DOWCWAROS) 
(All locket. we OIL type) 
Nee Cat No Ws. NOW: 

e P-4010 30C 20C 
14 /-4140 350 25C 
le P-4150 too 28C 
to e -4t10 eso 28C 
24 P-4240 900 35C 
40 P-426051.10 50C 

1I5V PROBLEMS? 
A very common request a ke a 

Trentham. to opone 115V .De- 
ment from 240 vena Here e b: rated 

up to 80VA (suits most auto b 
enMWrent appurun). 
roomed 

5á 
plug !'V $4995 St 
Cat. M.1156 

OU WON'T BELIEVE THE DIFFERENCE! A CCTV SYSTEM 
You won't believe 
the difference a 
Graphic Equalizer 
can make to your hi 
fl system without 
trying it for yourself! 

They can make a set of $50 speakers sound 
like $150 ... or $150 sound like S450i!I 
The difference is staggering: and the best part of all 
is you choose the type of sound you like the best 
Imagine: tailor-made sound, 

Just hook the graphic equalizer up to your amplifier, 

and adjust the slider controls. If you don't like the 

way a particular piece of music sounds, change it, 

This supelb unit also leatunes the latest LEO level 

display: looks really impressive as it shows the level 

of your music. 

Cat. A-1650 

WANT To RUULD 
POMA OWN? 

SEE TM( PLAYMASTER 
CRA PMEC EQUALISER 
ON OPPOSITE PAGE! 

FOR UNDER $400! 
SECURITY 
SURVEILLANCE 
MONITORING 
HOME, OFFICE 
INDUSTRY 

Think of the aeelsadena Earem.ly 
Iimple to set up_ Inept weight .red 

Portable (2408 oparet.d). Comae,. the 
price of nN..ntom with ath.n: end 
you can still welch TY when We nol 
being used as a monitor, 
TV Camera: C., 51195 
17" TY Monnar Cat 51198 

AND WHILE YOU'RE IMPROVING YOUR HI Fl SYSTEM: 
A NEW TUNER? A NEW DOLBY- DECK? 
Noe Mat iM he taaW 

surta yw ds.00 a gad 

Me' tie ea bid lee 

at le 5 mean Pet w 
AM lac, 

Cat. A.1350 

a r.r, ~So wee w 
adaMrnaga d Dist- 

rai.Ow sheen Yeu no 
read to gar a use 'deem !e'er t t k . r ) 

ten You cat see v. oats 
0.b Sorer tent Orb Ilea 

s 229Q lem.n s149óá 
Gt. A-3500 

DICK SMITH ELECTRONICS 

HANDS OFF! 
SPEAKER PHONE FOR 
HANDS -FREE TALKING 
What a beauty' You've seen thorn on overseas TV 
shower here they are a Australia Push-button dialling 
with last -number memory- bud or son volume control. 
Inc/edible value. use in pace of conventional phone 

PEEASE NOTE Although these three devices work 
pence." with IM Australian Telephone 5,11111torrent 
regulations do not pearl them to be used for this purpose 

CALCUDIALLER 
Great for busy executives. secretaries -oreven the 

home Remembers 32 numbers. dials them for you at 

the push of a button. But ins more than that: its also a 

ompnhansive memory calculate« AND Clonal clock, 

All this lot oNy 

Cat. 5-1176 

PUSH BUTTON DIAL 
Replace you rotary dial wth the 20th um. push-button 
type 

eo 

MUM prvste are esseenerte antenna Swope 4 
gap. -coded wee kmaledm 

Nemq required Great 

vane,. Cat 51175 

BOTH FOR $398 
(Items ay.ileble ammeter Came. 5299; TV 599) 

DON'T THROW AWAY 
GOOD BATTERIES!! 

SYDNEY GORE HILL CHULLORA PARRAMATTA 

Amen*. beau *wins then as They 
may still nave plenty r Me 

Irt in ton Chock a seeded 
pee. pore Iu.e pleb. r.. 

Ioaw:au.' 

S995 Cat. 0.1525 

BLAKENURST WOLLONGONG 

6Eel! Peaces Hwy 

. Ph (02) 546 7744 

263 Item Street 

Ph 1042) 28 3800 

MAIL ORDER AND SERVICE CENTRES: 
Cs lana Cost (s Waterloo 

ROA Nota Byte NSW 2113 

(Monday to Fnday. 

9AM to 5PM only) 

SHOPS OPEN: 

SAM TO 5 30P 
MON, TO Ffll: 
12 NOON SATURDAY. 

rBnslane N hour earl& 

WAS $16.75 
IN 1976 

NOW ONLY 

$1575 
Cat K-3390 

BUILD A KIT! 

! 

$495° 

UNIVERSAL 
AUDIO 
MIXER 

Here's a great An for the ado buff e 

ear mow designed to do dare rob, 
the others cent - fp .ample surd on 

home rnavn' Prohssmnal quaint met 
outmode. tone control. 6 811 mew. 

Cat 6-3492 

111ORSE KEYER 
For is hams o would -be -hams' 

The kit Medea paddle it all 

component, n case 

steed n manad!. Vane,. peed 

corten poemwn Wait tacAaly 
Suns most trsnudan 
Ca1K-3470 $3950 

----... DIGITAL 
2oóoáa`= 

t, FREQ. t 
CR - _' r!,METER 

$9950 
Cal 8-3437 

A 7 dp keaawv Me you can bed. 
urda ICO! 40MMr batmen (yM ram 

cheese to 200MMt by aaleg a.951190 
C 25360 s 515 001 

9kHz WHISTLE 
FILTER 
Ere. your AM hsunnp ardour 

nose ammo nee stew wean 
y le bind leis adds on to almost 

any tuner_ a must for the 

u lave. Cat 0-3496 $1975 

COMING 
VERY SOON! 
Would you believe a fully operational 

kit computer for under $400.00??? 

YESI After many months of painstaking 
design and development, the all -new 
NOVA 80 kit computer Is almost ready 
for release. You'll be amazed at the 
incredible features for the low price. 
Uke: 

Powerful BASIC late.eeeer included in cost 
2.80 belted mruo:recessar 
Os -board RAM of up to 4t0ur 
5.100 oomeanrbnny 
fun 53 key keyboard 'on boerd' 
Module., for 7V output roe board, )Video 

oat r 0001 

Quality casette rernaue 'on beard le.aemel, 
,albl.') with c sat. 

e 

m rot 
Double e,d.d ereLu a ron %rashly fibreglass 

PCB with plated -through holes 
All component, loosepl transformer) ton board' 
varsuely eliminate wiring. 

YES, all this - and much, 
much more. See our ads 
next month for more 

exciting details! 

VISA 
125 Yak Street 

Ph (02) 28e 3377 

162 Pacific Hwy 

Ph (02) 439 5311 

147 Mena Hwy 

Ph (02) 642 8922 

Giese S 

Ph (02) 683 1133 
Ph (02) 888 3200 



A 6.5MHz Bandwidth Laboratory 
Oscilloscope for just 

IP ($183.26 si qq Excluding Tax) 

*ALL NEW SOLID STATE 
*HIGH SENSITIVITY 
*COMPACT AND RELIABLE 
Designed for Australia to outperform 
oscilloscopes costing much more! Solid 
state electronics- throughout ensures 
extremely low drift and almost instant 
operation. 
SPECIFICATIONS: 
VERTICAL DEFLECTION 
Sensitivity: 10mV/DIV 
HORIZONTAL DEFLECTION 
Sensitivity: 500mV/DIV 
TIME BASE 
Sweep frequency: 10Hí-100 
ranges. Synchronising: Internal 
POWER REQUIREMENTS 
100/234V 50/60Hz APPROX. 

************* 
FREIGHT ANYWHERE 

IN AUSTRALIA 
$6.00! 

BELOW COST'. 
Cat. 0-1280 

kHz in 4 
Et external 

10W. 

DIMENSIONS 
202Wx160Hx305D (mm) 
WEIGHT 
APPROX. 3.8kig. 
COMPREHENSIVE USER'S MANUAL 
supplied with each unit. 

Here's what Electronics Australia magazine had to say: (June 1980) 
'Our overall impression of the Q-1280 oscilloscope is that it 
represents good value for money'. 
Ideal for the hobbyist who cannot afford an expensive CRO Et yet 
get the performance he requires. 
'The best part of all is the price - just $199, including sales tax!' 

Adaptor Plug 
Converts the banana socket of 
the Q-1280 CRO to popular 
"BNC' socket. Use a huge range 
of BNC accessories with your 
CRO. 1- 

Cat. 0-1281 
P&P $1.00 

iooMHz 
Universal Probe 
Make your job easier with this 
versatile high spec probe. Has 
3 position slide switch in the 
lead E1 1.5 metres of cable. 
Complete with 
all accessories 
Et comes in a 

deluxe plastic 
wallet. Use 
with the above 
adaptor (or 
with any CRO). 

834so 
Cat. 0.1245 P&P $3.00 

DON'T BE FOOLED! 

High accuracy: one part per million! 
* Frequency range 10Hz to 500MHz 
* Choice óf high or low impedance 

6 digit LED display 
* Temperature range 00 to 400 C 
* Dual power: 240V AC or 12V DC 
PRICES CORRECT b STOCK AVAILABLE AT TIME OF GOING TO PRESS 

DICK SMITH ELECTRONICS 
NSW 125 York Street. SYDNEY. 

147 Hum. Highway. CHUELORA. 
Ph 290 3377 
Ph 642 9922 

Inc 399 Lon.d.l. Street, MELBOURNE. Ph 67 9834 

656 Bridge Road. RICHMOND. Ph 428 1614 
162 Pacific Highway. GORE HILL Ph 439 5311 166 Logan Ro.d. BURANDA Ph 391 6233 
30 Gro.. Sweet. PARRAMATTA Ph 683 1133 

OLD 842 Gympi. Ro.d, CHERMSIDE. Ph 59 6255 
613 Pdncu Highw.y, BtAKEHURST Ph 546 7744 ACT 96 Gl.d.ton. Strut. FYSHWICB. Ph 80 4944 
263 heir. Street WOLLONGONG. Ph 26 3600 SA 60 Wright Street. . ADELAIDE. Ph 212 1962 

WA 414 William Street PERTH. Ph 328 6944 

MAIL ORDER CENTRE: PO Bo. 321. NORTH RYDE NSW 2113. Ph 888 3200. PACK fr POST EXTRA. 

A precision, 500MHz 6 digit DFM for less than $500??? 
Sounds impossible - but this counter can out -perform 
many units costing hundreds of dollars more! 
Who makes it? 
The Yaesu Musen company of Japan - one of the world's 
largest manufacturers of top quality commercial and 
amateur receiving and transmitting equipment. 
If you need a quality counter at the right price, you need 
the Yaesu YC-500S. Ruggedly designed for years of 
trouble -free operation. 

Amazing value at only $47500 
cEVEH cEss WITHOUT s/rAx. > 

AESU THE PRO! 
SHOPS OPEN 9AM to 5.30PM 
(S.tutd.y: 9.m till 12 noon) 
BRISBANE: Hell hour whet. 
ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RESELLERS OF DICE SMITH 
PRODUCTS IN MOST AREAS 
OF AUSTRALIA. 

BELOW COST FREIGHT 
anywhere In Atistt,dta fot S6.00181 

D 786 
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Digital clock 
features huge display 
Here's just the thing for the kitchen, workshop, garage or 
shack - anywhere in fact, you need a digital clock that just 
can't be missed! 

ISN'T IT just what you've always 
wanted -a digital clock with a decent 
sized display ? Seeing the time at a 
glance is convenient in many situations 
and that's just what this clock has been 
designed for. The display features three 
seven -segment digits for the 'minutes 
Units', 'minutes tens' and 'hours units' 
plus a single column '1' for the 'hours 
tens' displays. Each segment in the indi- 
vidual displays is made up of a string of 
LEDs connected in series. Each vertical 
segment contains five individual LEDs, 
while each horizontal segment contains 
six. Overall height of the display is 
around 60 mm. 

We used rectangular LEDs as they 
provided by far the best looking display 
compared to the more familiar round 
LEDs. Suitable rectangular LEDs are 
made by a number of manufacturers 
and are readily available through a 
variety of suppliers. A 'flashing colon' 
between the hours and minutes digits is 
provided to reassure you that the clock 
is going ! However, as a binary divider 
clocking from the mains is used to drive 
the clock, a one -second output is unfor- 
tunately not available and so the next 
best output was chosen. This proved to 
be a division of 32 and thus, from 50 Hz, 
a pulse every 1.56 seconds is obtained 
and this is used to flash the colon. 

Design 
There are a number of interesting 
aspects to the design of this digital 
clock. For a start, conventional CMOS 
binary dividers have been used in 
preference to one of the special clock 
divider chips. The latter are very handy, 
no doubt about that, but they are incap- 
able of driving a large sized display 
like the one used here. Firstly, the 
voltage drop across each segment of the 

i 

9 

multi -LED display varies depending 
on the type and colour of LED used. 
Whilst we have used red LEDs, which 
have a voltage drop of around 1.6 V 
each, red or yellow LEDs may be used 
and these have around a 2.1 V drop 
each. The Philips rectangular LEDs 
type CQX10-2 are red but have a volt- 
age drop of 2.1 V too while some of the 
new 'high efficiency' LEDs also exhibit 
a 2.1 V drop. This means that, for a 
horizontal segment in our display the 
maximum voltage drop may be as high 
as 12.6 V (six LEDs times 2.1 V). The 
clock chips available cannot readily 
cope with this but CMOS decoders can 
be arranged to do what we want. 

You will notice from the circuit that 
the LED segments are driven by 4511 
CMOS decoders which provide up to 
25 mA per segment, with the actual 
current being determined by current 
limiting resistors.'The current per seg- 
ment in our circuit is limited to around 

Barry Wilkinson 

20 mA. However, the maximum voltage 
across CMOS is limited to 15 volts and a 
supply of around 18 volts was necessary 
to allow for the drop across the display 
segment plus the drop across the limit- 
ing resistor and the 1.5 V lost in the 
4511 output circuit. To overcome this 
difficulty, we stabilised the negative 
supply rail for the CMOS to 12 volts and 
the negative.side of all the display seg- 
ments is taken to the unregulated 
negative supply, The zener action of the 
LEDs (i.e: thereis no current flow below 
about 1.4 volts per LED) the outputs of 
the 4511s are never'pulled' below their 
negative supply rail. 

To obtain a 'clean' 50 Hz square wave 
for accurate clocking, the ac input 
(taken from the power transformer) is 
'squared -up' by a 4093 two -input NAND 
gate. This device is similar to the 4011 
except that it has Schmitt trigger in- 
puts and this helps to prevent false 
triggering. 

ETI August 1980 - 27 
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`7r1©c ®©1 5EZ 
To derive a 'minutes' output, the 

50 Hz mains frequency is divided by 
3000. To perform this division a 4040 
12 -stage binary counter is used. As.this 
provides a total division ratio of 1:4096 
(212 = 4096) the counter has to be reset 
once it reaches the 3000th count. To do 
this we detect when the outputs of 
stages 4, 5, 6, 8, 9,10 and 12 are all high 
and provide a reset pulse. 

To derive the 'hours' output, a dual 
decade counter is used. This is IC4. One 
half is used just to divide by 10 while the 
other half is arranged to be reset before 
completing its count to provide a further 
division of six, resulting in a total di- 
vision of 60. A decoder on the =10 stage 
provides the 'minutes units' display 
while a decoder on the =6 stage pro- 
vides the 'minutes tens' display. 

The output from the tens -of -minutes 
divider (second half of IC4) is divided by 
six in the same way as just described to 
provide the 'hours units' output and this 
is followed by decade counter to provide 
the 'hours tens' output. These divisions 
are provided by IC7 which is reset to '1' 
when it reaches a count of'13'. 

The hours units display is derived by 
a decoder from the first half of IC7 as for 
the other digits, but the 'hours tens' is 
only ever a '1', provided by a row of 12 
LEDs. A buffer transistor drives this 
display. 

-- 

Q 

Construction 
We found it necessary to use a double - 
sided printed circuit board for this 
project to avoid a large, cumbersome 
board which we feel sure you'd agree 
would be rather unattractive. To avoid 
ulcers, premature greying of the hair, 
muscle tremors and other assorted 
maladies that may develop from 
attempting to completely handwire this 
project, we suggest you obtain a printed 
circuit board as specified. 

The board used in our prototype did 
not use plated -through holes as it is not 
really necessary. However, there are 
many fine tracks on the board and we 
recommend you use a soldering iron 
with quite a small tip. When soldering 
tracks on the top side of the board where 
a component lead connects to a corre- 
sponding track on the underside of the 
board, always ensure that you heat the 
joint sufficiently to get a good flow of 
solder and avoid a dry joint. From 
previous -experience we find that many 
constructors tend to be afraid of over- 
heating an IC or other components and 
do not provide enough heat for a good 
joint with the result that dry joints 
occur. These may work initially but 
often give problems some time after the 
project is completed and in use. Modern 
components will readily withstand ex- 
cess heat for a short period so do not be 
afraid to apply the iron to the joint until 
the solder clearly 'wets' the area and 
flows freely. 

To commence assembly, first check 
that the three mounting holes around 
the board perimeter and the two holes 
for the time setting push button 
switches are the correct diameter. It's 
awfully hard to drill the board after the 
other components are mounted. 

Commence assembly by soldering in 
all the resistors, capacitors and diodes 
and the two transistors. You could leave 
the power supply's electrolytic capaci- 
tor, which mounts on the rear side of the 
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Inside the clock, showing how we mounted the transformer. Take care with the mains wiring. 

board, until all the other components 
are assembled if you wish. Take care 
with the orientation of the diodes, 
paying particular attention to the com- 
ponent overlay. Note that different 
value ballast resistors are required, 
according to the type (and thus the 
voltage drop) of LEDs chosen. Refer to 
Table 1 for the appropriate values. 

As CMOS ICs are used, take care 
when inserting them that you handle 
the devices with due care. Carefully 
remove them from their packaging, 
taking care not to handle the pins - 
pick them up with your thumb and fore- 
finger grasping the ends of the package, 
not the pins. Make sure you have them 
correctly oriented before inserting them 
in the board. Also ensure that you put 
each IC in its correct place and on the 
correct side of the board too! Sockets 
cannot be used for the ICs as many of 
the pins are soldered on both sides of the 
board. 

With the LEDs used in our prototype 
(Siemens LD80-2 and Philips CQX10-2) 
we first taped the groups for each 
segment together. To do this, lay a 
group of five or six LEDs down, anodes 
or cathodes all facing the same way, 
butt their heads against a straight edge 
and run a strip of tape first over one 
side, then the other. This makes 
assembly much easier. Having done 
this, insert the LEDs into the board. The 
LEDs we used have a shoulder or 'step' 
in their leads a few millimetres from the 
base. We pushed the LEDs down onto 
the pc board until this shoulder stopped 
them going any further. The outside 
lead of each segment array was soldered 
and then each group checked for align - 

Setting the time 
1. Switch on. 

2. Press the minute button (the right hand 
one) until the minutes display is correct. To 
prevent multiple pulsing due to Contact 
bounce, the button should be pressed and 
released when the colon is OFF. 
3. Set the hours in a similar manner to the 
minutes (left hand button). If the minutes 
display is less than 40, again operate the 
button when the colon is OFF. If the minutes 
display is 40 or more, Operate the button 
when the colon is ON. 

4. An easy way to set the clock to the exact 
time is to first set it some 20 - 30 seconds 
fast by the push buttons. then compare it to 
a known time standard (you might use Tele- 
com or a radio time signal for this). Turn off 
the power for the exact time difference and 
the clock will cease counting. The large 
filter capacitor will hold its charge long 
enough to store the last time, for up to a few 
minutes, until the power is turned back on. 
When the time signal equals the clock 
display. turn the clock on. 
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TABLE 1: Value of ballast resistor for the LEDs OUTPUT PINS 13,120314 Itl 

RESISTOR 1.6V LEDs 

R7, 10, 13, 14, 17 180R 

R20, 23, 26, 29 180R 

R8,9, 11, 12,15,16 270R 

R18, 19,24,25,27,28 270R 
R30,31 270R 

2.1V LEDs 

150R 
150R 
180R 
180R 
180R 

PIN 31c2 I I 

.77.77,717-1 I 
PIN 13 ICS 

I I 

PIN 8.9 ICI 

ment before soldering the other leads. 
The rectangular LEDs specified 

measure 2.5 ram wide by 5 mm long. 
If you elect to use conventional round 
LEDs, the miniature 3 - 4 mm diame- 
ter types should be used. Many of the 
larger sized round LEDs will not fit this 
pc board as they have a shoulder around 
the base of the unit that measures 6 mm 
diameter, preventing the close packing 
possible with the other types. 

Once you have the LEDs mounted 
and soldered in place, the two push 
button switches may be mounted. Short 
lengths of tinned copper wire are .run 
from the switch lugs to the adjacent 
pads on the pc board. 

At this stage, if you are satisfied 
everything has been mounted correctly, 
the board may be tested - but give it 
another thorough check first! In particu- 
lar, look for solder 'bridges' between IC 
pins or across closely -spaced tracks as 
well as possible dry joints. 

Simply apply 12 Vac to the two pins 
marked on the board overlay and see 
that the clock operates as it should. Try 
the 'hours set' and 'minutes set' buttons 
to see that they have the required effect. 
If all is not well, switch off and re -check 
the component placement and orienta- 
tion, check for dry joints, etc. 

We mounted our clock in a convenient 
plastic 'jiffy' box measuring 196 x 113 x 

60 mm. The PL12/20VA 'low height' 
transformer is screwed to the rear of the 
box. The mains lead enters one side 
through a cable clamp. The pc board is 
mounted on three 58 mm long bolts with 
nuts positioned at a distance from the 
rear of the case determined by the 

11111 

11111 
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l -1l 11 I MIRE -11-1,1 

Waveforms around IC1. At top is the wave- 
form on the input, bottom shows the output. 

1 

PIN IC Ic, 

Waveforms around 1C2 and IC3. 

height.of the transformer. 
To drill the case, first mark the 

position of the holes for the pc board 
mounting bolts. Use the pc board as a 
template, laying it face down on the 
outside rear of the case. It's probably 
best to do this before loading the board. 
Failing that, measure the position of the 
holes and accurately mark them on the 
case. Use the photographs here as a 
general guide. 

The board is not located centrally be- 
tween the two long sides of the case. The 
upper edge of the board is located about 
30 mm from the top side of the box. En- 
sure that the board does not foul the 
inside mounting flutes or pillars. If all is 
well, drill the holes and check that the 
board mounts properly. 

Next, mark the position of the 
mounting bolts for the transformer, 
which is located under the board. Drill 
these and check that the transformer 
will mount without fouling anything. It 
should, there's plenty of space. The hole 
for the mains cable clamp should be lo- 
cated and drilled next. 

The front panel may now be tackled. 
Á large rectangular cutout is made in 
the front panel, just larger than the 
display. A piece of circularly polarized 
plastic is cut to the outer dimensions of 
the case, using the case as a template. 
As we chose red LEDs, we bought a 
piece of red plastic. For other colour 
LEDs, use grey. This plastic is available 
through Polaroid Australia. Lay the 
case face down on the piece of plastic 
and scribe around the edge. Remove the 
case and carefully cut around the scribe 
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Top waveform shows the input to IC1/1, 
lower trace shows the ac input to R3. 
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mark. Next, place the panel over the 
piece of plastic and mark where the four 
panel mounting holes are located, then 
drill them. Two further holes have to be 
drilled in the plastic panel to permit 
access to the time setting push buttons. 
You're going to have to use a little 
judgement in locating these, but they 
don't have to be located all that accu- 
rately, just such that a match can be 
inserted to depress the buttons. 

The plastic may now be glued care- 
fully to the panel, or stuck on with 
double -sided sticky tape. As the clock 
dissipates some ten watts, ventilation is 
necessary. The easiest way to provide 
this is to stack some washers behind the 
front panel, on the mounting screws, 
such that the panel stands out from the 
case about 2 mm. 

Now the clock may be finally 
assembled. Mount the mains trans- 
former and secure the three pc board 
mounting bolts. Attach the mains cable 
and clamp then wire up the transformer 
primary and secondary. An earth lug 
should be mounted under one of the 
transformer mounting bolts and the 
mains cable earth soldered to it. A piece 
of cardboard, about 80 mm by 50 mm, 
should be stuck to the top of the trans- 
former with a piece of double -sided tape. 
This is to insulate the rear of the pc 
board from the transformer case. 

The nuts to locate the rear of the pc 
board should now be put on the mount- 
ing bolts and the pc board carefully 
secured in position. Make sure the board 
is held securely without it bending. 
Mount the front panel, plug in and 
you're ready to set the time! 

L 

How the LEDs were mounted. The 'shoulders' 
on the -leads are butted against the pc board. 
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A G C Insurances 

Why you should be covered by the 
You're covered by more than 

the terms of a policy with AGC. 
. You're covered by a name. 

A big name - AGC Insurances. 
An insurance company that 

has a policy all its own. To give you 
almost more protection than you 
need. For less than you'd expect. 

In car, home and contents, 
boat and trailer, and caravan, 
insurance. 

Car cover that covers 
Australia. 

Buying car insurance from the 
place on the corner is fine. 

But what happens when you 
have an accident far away? 

That place on the corner is still 
back on the corner. 

AGC covers Australia. 
So wherever you go, you won't be 
left stranded. 

And that's just one of the 

beauties of insuring with AGC. 
We also offer a Pay -by -the - 

Month plan. 
And'we have a no -claim bonus 

that reaches 60% in just four years 
and is cushioned so that all the bonus 
is not lost from just one claim. 

Six household covers in one. 
It's hard enough getting a 

home together. 
That's why AGC has now put 

6 kinds of essential cover together. 



a T.ea.:. 

`over -protective' insurance company. 
In one simple policy. 
It covers your home, your 

valuables and possessions. Also 
personal liability for accidents you 
or your family cause, covering you 
against court action and heavy 
damages. 

It also covers death by 
accident. 

And, if you employ domestic 
labour, workers' compensation. 
(Not available in Queensland.) 

Cover for boats, trailers and 
caravans. 

You want to get away from it all 

on holiday. But you don't want to get 
away from your insurance company. 

That's why you need AGC 
Insurances. Wherever you go, 
AGC is nearby, because we cover 
Australia. 

Business protection. 
If you run your own business, 

AGC can tailor a policy to provide the 

protection cover you need here, too. 
Sydney: Phillip & Hunter Streets. 
Melbourne: 31 Spring Street. 
Brisbane: Tank Street & North Quay. 
Adelaide: 10 Pulteney Street. 
Perth: 250 Adelaide Terrace. 
Hobart: 161 Collins Street, 
and offices throughout Australia. 

AGC (Insurances) Limited. 
A division of Australian Guarantee 
Corporation Limited. 

AGC959 FCB 



$4.80 
Series 4000 Any colour $12.50 
Moving Coil Pre Amp $2.00 
577 Power Supply $2.00 
455 Loudspeaker Protector $2.70 
Variable Power Supply $2.70 
Linear Ohmeter $2.50 
Muscle Activity Meter Scale $1.40 
ETI 576 Electromyogram $2.80 
561 Metal Detector $2.50 
EA Capacitance Meter $3.50 
EA Flash Exposure Meter $4.25 
EA Sound Triggered Flash $3.50 
EA Slave Flash $1.20 
EA Playmaster Graphic Analyser $8.50 
EA Metal Detector 79md9 $3.90 
EA Pulse Generator $4.80 
EA Square Wave Oscillator $2.50 
EA RF Z Bridge $3.25 
EA Thyristor Tester $2.40 
EA Quartz Frequency Reference $2.70 

$1.90 
EA Experimentors Supply $2.80 
EA Quiz Master $3.70 
EA Variable Wiper Delay $1.10 
EA Playmate Stereo Amplifier $4.50 
All front panels available from day of release of 
magazines. When ordering front panels, specify 
colour of lettering first, then colour of back- 
ground, 

ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE VICTORIA. 

SCOTCHCAL 

FRONT PANELS FOR ETI 
AND EA PROJECTS 

ETI 452 Guitar Practice Amp 

EA Multi Monitor 

KITS & CIRCUIT BOARDS 

-11".'4'11 Y ^MS r '-a. 
. - .h' . .,i 

1_Ir.J. 

of parts includlnp 

,_ ' ....* 

ETI SERIES 4000 AMP 
Complete Klt, woodgraln sides 5179.00 
Rack Mounting $185.00 

e Quality front panel to suit above...58.99 
ETI 470 kit of parts 19.90 
ETI 480 kit of parts 100w (Incl. brac- 
ket) 19.75 
ET1 470 PS kit of parts 19.50 

(includes relay, not transformer) 
Transformer to suit 22.90 
ETI 471 pre -amp 45.50 
ETI 585R ultra sonic RX 15.95 , 

ETI 585T ultra sonic TX 8.95 
EA 79 SF9 sound flash trigger 15.00 
All parts available for DREAM computer 
project. 
P.C.B.'S (all quality fibreglass boards) 
ETI 574 disco strobe 2.80 
ET) 549A metal detector 2.75 
DREAM circuit board 10.90 

10 TURN POTS 
1/4" SHAFT. VALUES: 100, 500, 1 K, 2K, 
5K, 10K, 20K, 50K, 1M. 

Inc tax $6.50 ea. 

Vi 

Soar Model ru.nrr 

I 501A 
:9.99 

4 digit 
'¡¡ LARGE 1 

LCD 
11,. -DISPLAY 

.r r 

Send for 
specs. 

$69.00 
Add $3 P&P 
and certified 
mail. 

INTERSIL LCD 31/2 DIGIT PANEL METER KITS 
INTERSIL ICL7106 $32.50 

Build a working DPM In r hour with 
these complete evaluation kits. 
Test these new parts for yourself with Intersil's 
low-cost prototyping kits, complete with ND con- 
verter and LCD display (for the 7106) or LED dis- 
play (for the 7107). Kits provide all materials In- 
cluding PC board, for a functioning panel meter. 
ICL7106EV (LCD) 

Project Boards (Fibreglass) 
ET 043........1.40 ETI 4508...1.90 EA 78N6 3 20 
Ell 044........ 1.30 ETI 480 2.40 EA 78NG4....2.50 

047........1.50 ETI 480PS 2.40 EA 78UT4 ..-.3.90 
061........1.40 El 481M 2.00 EA 7813 4.20 
062 1.80 ETI 481 PS ..3.50 EA 78C5 
063 1.70 ET 483 2.20 ET 470 
064 1 70 ET 484 3.90 ET 741 
065 1.70 El 465 2.90 ET 472 
067 1 80 ET 486 2.90 ET 576 
068 1.40 ET 489A....2.50 ET 574 
071 1.40 ET 499 1.90 ET 473 

ETI 072 1.80 ET 528......2.20 ET 573 50.90 
ET 081 1 50 ETI 541......2.20 ET 577..: 52.90 
ET 083 1 80 ET 547 2.20 ET 1118....52.30 
ET 064 1.70 ET 581 2.20 ET 15052 60 ETI 
Ell 085 1.30 ET 583 2.20 260 $1 90 
ET 130 1 90 ET 585R....1.60 ETI 261 51.90 
ET 134 1.90 ET 5851....1.40 ETI262 51.80 
ET 135 1.90 ET 586 2.30 ETI 263 52.20 
ET 136 1.80 ET 603 2.50 ETI 606 52.90 
ET 137A 2 90 ET 604 1.60 79se3 53.90 
ET 1378.... 2.90 ETI 635 2.90 Dream 6800 10.90 
ET 139 1.90 ET 638A ....3.90 79010 51.90 
ET 245 1.60 ET 708 1.90 79md9 52.60 
ET 417 1.80 Ell 713 3.90 79pg9 52.90 
ET 445 1.50 ET 714......1.90 79ps11 52,90 
ET 446 1.90 ET 717 2.90 797111 52.75 
ET 449 1.50 EA 78A06 ...2.90 79PC12 52.20 
ET 450A.....1.90 EA 78TM6...2.00 79E812 52.90 

Rod Irving Electronics Kits 
Additional kits will be produced as new pro- 
jects are available. 
ET 561 Metal Detector 529.90 
ET 041 continuity tester 3 90 
ET 043 heads and tails 3.50 
ET 044 2 tone door bell 4.10 
ET 046 500 second timer 3.90 
ET 047 simple morse; less key 3.90 
ET 048 buzz board 3.90 
ET 480 100w amp 19.50 
ET 063 electronic bongo 4.50 
ET 065 siren -less speaker 4.50 
ET 066 temp. alarm 3.90 
ET 068 LED dice 5.50 
ET 084 car alarm 10.00 
ET 470 60w amplifier 19.90 
ET 480 50w amplifier 16.00 

(amplifier kits do not include heatsink) 
Kits are complete with prime spec components and Include 
assembly Instructions, wire, solder, etc. All kit prices In- 
clude sales tax, exempt pelees on application. 

ET 
ET 
ET 

ET 
ET 
ET 
ET 

3.90 
52.90 
S9.90 
52.90 
54.90 
52.80 
54.50 

NEW PRODUCTS 
x o 
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a 6 r 

r e 

HEX KEY PAD $24.90 
63 -key Keyboard $55.00 

RIE are now distributors 
for 3M Products, including 

SCOTCHCAL RANGE 
8016 Blue on White Plastic $4.10 
8018 Green on White Plastic $4.10 
8011 Red on White Plastic $4.60 
8012 Black on transparent Plastic $4.10 
8013 Black on Yellow Plastic $4.10 
8015 Black on White Plastic $4.10 
8009 Light blue on aluminium $4.10 
8001 Red on aluminium $4.10 
8005 Black on aluminium $4.60 
8007 Reversing film $3.75 
NOTE: ALL ABOVE SHEETS 10" x 12" 
8500 Photosensitive Developer $4.40 
3900 Clear Coating (Glossy Finish) $9.30 
3930 Clear Coating (Matte Finish) $9.30 
ML -3 Applicator block $3.90 
ML -4 Developer pads $8.90 
8002KA Evaluation Kit 

Attention Sorcerer and 
TRS 80 owners - 

MEMORY EXPANSION 
KITS AVAILABLE 

We also otter full service on the popular 
computer projects and systems. 
SPECIAL 4116 RAM OFFER 

8 of prime spec 4116 IC's $79.00 
16 of prime spec 4116 IC's $155.00 
32 of orime spec 4116 IC's $276.00 

Kit 
STATIC RAM KIT 16K S-100 

form $239.00 
Ass & tested $269.00 

Bankcard 
Mall Orders - Welcome 

Please debit my Bankcard. 
Bankcard No. 

Expiry Date 

Name 

Signature 

All prices current only until 7th September, 1980. 

GENERAL ENQUIRIES (03) 489-8131, MAIL ORDER ENQUIRIES (03) 481-1436, RITRONICS WHOLESALE (03) 489- 7099. 
HEAVIER ITEMS ADD ADDITIONAL POSTAGE, EXTRA HEAVY ITEMS SENT COMET FREIGHT ON. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SEND 60c & SAE FOR FREE CATALOGUES. 

MAIL ORDERS: PO BOX 235, NORTHCOTE, VICTORIA 3070. MINIMUM PACK and POST $1.00 
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Probea 321 

Twin range tacho features 
LED bargraph display 
Staff 

Another in our series of projects to "update your car 
electronically", this tacho has many advantages over 
conventional types. 

i 

` 

FEATURING a bargraph display of 20 
rectangular LEDs arranged in a single 
line, plus one `zero' LED, this tachome- 
ter incorporates an over -rev alarm 
feature and a high/low range switch. It 
displays engine speed in an analogue 
form (as with a conventional tacho) as 
an illuminated section of the row of 
LEDs, the length of the 'bar' being pro- 
portional to engine speed. This form of 
display indicates at a glance what your 
engine is doing, without the necessity of 
having to mentally interpret a nu- 
merical display as you would with a 
digital tacho - you don't have to take 
your eyes off the road, nor try to 
interpret rolling numerals during 
acceleration or deceleration. 

This unit may be used with virtually 
any type of multi -cylinder petrol 
engine. The two speed_ ranges are cali- 

s 

.i 

4 

brated by means of preset trimpots to 
give any full-scale speed range re- 
quired. The lower range is of great value 
when setting or checking an engine's 
ignition and carburation for recommen- 
ded tick -over speeds. The unit has been 
designed for use on 12 volt, positive or 
negative earthed electrical systems. It 
can be used with conventional (Ketter- 
ing), capacitor -discharge (CDI) or 
transistor -assisted ignition systems - 
where a contact breaker system is used. 
Only three connections 'are required to 
install the unit - one to the positive 
supply, one to the negative supply and 
one to the contact breaker points. Pro- 
tection circuitry has been included to 
prevent noise on the supply from 
causing problems and high voltage 
spikes from the points and coil circuit 
damaging the electronics. 

O- 
H 

Design 
The tacho has been designed around a 
frequency -to -voltage converter IC, the 
LM2917, driving two LM3914 LED bar - 
graph driver chips. We covered various 
applications of the LM3914 in 'Lab 
Notes' in our March issue (page 61). 

The LM3914s have an alarm facility 
which we have incorporated as a feature 
of the circuit. The triggering point for 
the alarm is arranged by taking a 
connection to an appropriate LED in the 
display. When the engine revs reach the 
point where this LED is turned on, the 
alarm will be triggered and the display 
will flash. An optional audible alarm 
can also be attached, the better to 
attract the driver's attention. 

We chose a conventional (round) 
orange LED for the (zero) indicator in 
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HOW IT WORKS ETI-324 

The circuit consists of a pulse conditioning 
circuit, R4 - R6, C5 and ZD1, a frequency -to - 
voltage converter, IC1, and two LED bar 
display drivers, IC2 and IC3. Each display 
driver is capable of driving 10 LEDs, giving a 

total of 20, plus one 'zero' LED. The number 
of LEDs illuminated is proportional to the 
output voltage from the frequency -to -voltage 
converter. 

The ignition pulses from the contact breaker 
points in the vehicle have a repetition rate pro- 
portional to the RPM of the engine. Thepulses 
from the points contain high voltage ringing 
components on the rising and falling edges of 
the waveform. These can be as high as 250 V 
at frequencies up to 10 kHz. These pulses 
would almost certainly damage the elec- 
tronics so the input to IC1 is preceded by a 
pulse conditioning circuit. The 12 V zener 
diode, ZD1, shorts out any voltage spikes 
above 12 V while any remaining high fre- 
quency component is removed by R5 and C5. 

The 'cleaned -up' rectangular waveform is 
fed to pin 1 of IC1. This is a voltage -to - 
frequency converter, providing an output 
voltage directly proportional to the frequency 
of the input waveform. The operating range of 
the IC is determined by the value of a capacitor 
connected to pin .2, either Cl or C2, and by a 

timing resistor and smoothing capacitor 
connected to pins 3 and 4. (RV1, C3 or RV2, 
C4). In our application, two preset ranges are 
provided by the range switch, SW1. The IC 
contains a Constant current charging circuit 
for the timing capacitors (to ensure an output 
that is linear with frequency) and an internal 
voltage regulator. The network.of R7 and D1 
provides an Input threshold level to guard 
against false triggering from noise. 

The dc output of IC1 is fed to the inputs of 
the display drivers IC2 and IC3. These are LED 
'bar' or 'dot' display drivers. Each IC can drive 
a chain of 10 LEDs and the number of LEDs 
illuminated is proportional to the output 
voltage from IC1. Put simply, the ICs act as 
LED voltmeters. The two ICs are 'cascaded' 
such that they perform as a single 20 -LED volt- 
meter with a full-scale range of 2.4 volts. The 
resistors R13 to R18 are wired in series with 
the display LEDs to reduce the power dissipa- 
tion in the two ICs. LED1 is permanently 
illuminated, providing a 'power on' indication 
and a 'zero' point for the display. 

The LM3914 ICs incorporate an alarm 
facility. The triggering point for the alarm can 
be connected via a flying lead to any of the 
LEDs, selecting the trigger point. When the 
selected LED is turned on, the voltage on its 
cathode goes low, triggering the alarm. Ca- 
pacitor C8 discharges, blanking the display. 
The LED is then turned off and the alarm 
resets. The capacitor is then re -charged, the 
display lights, and the alarm is triggered once 
again. The audible alarm will sound and 
display flash a few times a second. As soon as 
the RPM drops so the selected LED does not 
light, the function of the tacho returns to 
normal. 

Supply line filtering of noise pulses is 
achieved by R1 - R3, C6 and C7. Reverse 
polarity and overvoltage protection is pro- 
vided by ZD2. 

+12V 

VIA IGNITION 
SWITCH 

R4 

R1 
18R 

R2 C7 i LED1 
18R 100n -p 
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R3 - 1k2 
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C6 
100n 

R5 
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ZD2 
15V 

D1 

It 

R7 
10k 

R8 
470R 

12 11 10 
IC1 

LM2917 
2 3 

Cl 
22n 

(SEE GRAPH) 

RV1 
100k 

C2 
220n 

T(SEE GRAPH) 

position one (it also indicates power on), 
rectangular green LEDs in positions 2 - 

18 for the normal driving range, and 
rectangular red LEDs for the positions 
19 - 21 giving a 'red line' area of 25% of 
full display. We thought this was the 
most convenient arrangement but you 
may vary it to suit your particular situ- 
ation. All round LEDs may be used if 
you wish, but we found the rectangular 
LEDs provide a better looking display. 

Construction 
Our printed circuit board is pretty well 
essential for constructing this project. 
The LEDs for the bárgraph display are 
all mounted in a row down the front of 
the board. As you can see from the 
accompanying photographs, all the 
components with the exception of the 

L- 1____. 

C3 
1p 

SET RPM 
x 1000 

C4 
4147 

RV2 
100k 

SET RPM 
x 100 

range switch and audible alarm are 
mounted on the pc board. 

You will find construction easiest if 
you mount all the ICs, resistors and 
capacitors first, leaving the LEDs till 
last. Make sure you have the ICs 
correctly oriented, as well as the diodes 
and tantalum and electrolytic capaci- 
tors. Refer to the component diagrams 
and pc board overlay. 

When mounting the LEDs it is most 
important that they be placed in the 
bóard the right way around. One of the 
best ways of ensuring this is to first 
place them on the table or workbench in 
a row in front of you, with their leads all 
correctly oriented, just as they would be 
when mounted on the board. To ensure 
the leads are the right way around, refer 
to the overlay and the accompanying 
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drawing showing LED orientation. Now 
Comes the hard part - mounting the 
LEDs so that they're all level! Insert 
LED2 first and bend it such that it lies 
flat on the board with the base of the 
LED flush with the edge of the board - 
as shown in the pictures. Solder its 
leads. Bend it back upright and then 
insert LED3, carefully positioning it 
such that it is flush with LED2. Solder it 
in position. Proceed like this until all 
the LEDs are in place and then bend the 
whole row over, parallel to the board. 

A flying lead is used to connect 
the alarm circuit to one of the LEDs. 
This determines when the display will 
flash and the audible alarm (if used) 
will sound. This lead should be left 
floating until the two speed ranges are 
set up. Attach flying leads for the 

R10 R11 
1k2 22k 

switch connections, supply and points 
connection. 

Mounting 
Having built the unit, you'll have to con- 
sider where it is to be mounted. In fact, it 
may be prudent to think about this as 
your very first step! The tacho can be 
mounted such that the display is either 
horizontal or vertical, depending on 
your preference and available space in 
the dashboard. It is best mounted not too 
far from the driver's line of view so that 
it can be seen without his eyes leaving 
the road for too long, and to the side of 
his normal vision. 

If you are brave enough, the unit can 
be mounted behind a slot cut in the 
vehicle's dash, as near to the speedome- 
ter as you can manage. Watch out that 

R12 
2k2 

SONALERT 

R19 
1k 

C8 
100u 
16V 

R20 
470R 

OPTIONAL ALARM 

The pc board patterns are on page 137 

there's enough space to accommodate 
the unit behind the panel before you cut, 
though! 

If that doesn't appeal to you, the unit 
may be housed in a slim plastic case 
which is then mounted in a convenient 
position on the dashboard. 

The range switch and audible alarm 
may be mounted in any convenient posi- 
tion, no matter where or how you mount 
the tacho itself, as lead length to these 
components is not at all critical. 

Only three connections are made to 
the vehicle's electrical system: battery 
+12 V, contact breaker points and 
chassis (0 V). The battery connection 
should be taken after the ignition 
switch so the unit is only on when the 
ignition is on. The wire to the points will 
have to be taken through the fire wall to 
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The Auditec L?A.Amplifler Range 
-Australian designed, Australian manufactured 

. 
é 

K104, K105 
Free standing 120 

Y. A 
- 

watt amplifiers with 
either 2 or 4 input 
channels. 

5 e 

2033, 1034 
Rack mounting 2 x 
100 watt and 200 watt 
studio monitoring 
amplifiers. Where 
reference amplifier 
quality is required. 

' 

1 i - - 
t o . 

/"-, 

i 
1009, 1027, 2009 
Rack mounting 120 and 250 
watt amplifiers with optional 
preamplifiers and VU meters. 

A -SERIES 
For mounting into a case or 
cabinet. In 2 x 60 watt, 120 
watt, 250 watt, 2 x 120 watt. 

There are three reasons why you should install an Auditec instead of an 
imported amplifier: QUALITY, RELIABILITY and PRICE. 

AUDITEC MAJOR STOCKISTS. VIC: ZEPHYR PRODUCTS, 70 Batesford Road, Chadstone, 3148. Phone (03) 
568-2922. OLD: DELSOUND PTY. LTD., 1 Wickham Terrace, Brisbane, 4000. Phone (07) 229-6155. SA: NEIL 
MULLER PTY. LTD.,8 Arthur Street, Unley, 5061. Phone (08)27248011. WA: WILLIS ELECTRONICS, 993 Hay Street, 
Penh, 6000. Phone (092) 321-7609. ACT: MUSIOUE BOUTIQUE, 29-31 Colbee Court, Phillip, 2606. Phone (062) 
81-5255. NT: DARWIN COMMUNICATIONS SYSTEMS, 2420 Scriven Street, Casuarina, 5792. Phone (089) 85.3184. 
FARMER & DAVIES ELECTRONICS, Weber Sales Bid., Fogarty Street, Alice Springs, 5750. Phone (011) 52-2967. 
TAS: UNITED AUDIO, 37 Elizabeth Street, Hobart, 7000. Phone (002) 34-44.12. 

OTHER AGENTS. NSW: RAY WALSH SOUND SYSTEMS, 448 Swift Street, Albury, 2640. Phone (060) 21-1502. 
W.M.R. ELECTRONICS, "Wirra-Willa", Belmont Road, Glenfield, 2167. Phone (02) 605-1203. DAWES SOUND 
SYSTEMS, 7 Mitchell's Pass, Blaxland, 2774. Phone (047)39-4421. D.R. HI-FI & ELECTRONICS, 657 Pittwater Road, 
Dee Why, 2099. Phone (02) 982-7500. LANDERS MUSIC CENTRE PTY. LTD., 302 Summer Street, Orange, 2800. 
Phone (063) 62-6515. TRILOGY WHOLESALE ELECTRONICS, 40 Princes Highway, Fairy Meadow, 2519. Phone 
(042) 83-1219. R. ARCHER & SON, 107 Bungaree Road, Wentworthvllle, 2145. Phone (02) 631-4538. OLD: 
BUNDABERG HI-FI, 244 George Street, Bundaberg, 4670. Phone (071) 713176. KELLER ELECTRONICS, 94 Ellena 
Street, Maryborough, 4650. Phone (071) 21-4559. 

For full details of these amplifiers 
phone, write or call at ... 

AUDITEC 
AUSTRALIA PTY. LTD. 
10 Waitara Avenue, Waltare, NSW 2077 
(Adjacent to Pacific Highway) 
Phone (02) 48-4116 
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R4, R5, R7 
R6, R11 
R8, R20 
R9, R10 
R12 
R13,15,16,18 
R14, R17 
R19 

PARTS LIST- ETI-324 

Resistors 
R1, R2 

all 1W, 5% 
18R 

R3 82R 
10k 
22k 
470R 
1k2 
2k2 
270R 
180R 
1k 

Potentiometers 
RV1, RV2 100k, miniature 

vert, mounting trimpots 

Capacitors 
Cl 22n greencap (see text) 
C2 220n greencap 

(see text) 
C3 1u, 16V electro. ortant. 
C4 4u7, 16V electro 
C5 22n greencap 
C6, C7 100n greencap 
C8 100u, 16V electro. 

Semiconductors 
IC1 LM2917N 
IC2, IC3 LM3914N 
D1 1N914, 1N4148 or similar 
ZD1 12 V, 400 mW zener 
ZD2 15 V, 400 m W zener 
LED1 Orange LED, round or 

rectangular 
LEDs 2 - 18 Green LEDs, round or 

rectangular 
LEDs 19.21 Red LEDs, round or 

rectangular 

Miscellaneous 
SW1 - DPDT miniature toggle switch, ETI-324 
pc board, case (if required), Sonalert (if 
required). 

the points terminal on the outside of the 
distributor. The easiest way, rather 
than drilling a hole in the firewall, is to 
run the wire next to a wiring loom or the 
speedo cable, through an existing hole. 
Make sure the wire is well insulated 
and there is no possibility of the insula- 
tion being rubbed off, causing the points 
to be shorted to the chassis. The chassis 
connection can be made to any conveni- 
ent point on the car body under the dash. 

Setting up 
All that's left is to set the two RPM 
ranges by adjusting the two trimpots 
and to set the point when the alarm 
triggers. 

The easiest way to set the RPM 
ranges is to borrow a friend's tacho. All 
good dwell angle test meters have an 
RPM range so it shouldn't be too hard to 
find a suitable unit. 

Run the engine at half the required 
maximum RPM range and set RV1 so 
that the eleventh LED just lights. Full 
scale will then be twice the engine 
speed. This technique avoids having to 
run the engine at full RPM with no load 
which can be very damaging to your 
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Setting Cl and C2 
The values of the two timing capacitors, Cl and C2 are selected to give the desired 
full-scale RPM ranges. 

The graph gives the value of Cl (right hand scale), for various RPM ranges 
(bottom scale). As the number of breaker point openings per revolution 
depends on the number of cylinders and whether it is a two-stroke or four-stroke 
engine, four lines are drawn on the graph for the eight common engine types. 

Select the RPM range over which you want your tacho to operate (i.e: 10 000 
RPM full scale) and draw a line upwards from the bottom scale until it intersects the 
line for your particular engine type. Then, draw a horizontal line across to the 
capacitor scale and read off the value of Cl. 

Since the low speed range is one -tenth the scale of the high range the value of 
C2 will be 10 times Cl. i.e: if Cl is found to be 22n, C2 will be 220n. 

If your engine is something out of the ordinary, like a five cylinder two stroke 
diesel (!! ... Ed), you will have to draw your own line on the graph! This is what the 
left hand frequency scale and the formulae are for. The formulae give the fre- 
quency of the points openings for all engines. Work them out for two RPM values, 
at say 2000 and 8000 RPM, plot the points on the graph, and draw a straight line 
between them. You can now work out the values of Cl and C2 as before. 

If you have some entirely different use for the tacho, for example: on a piece of 
rotating machinery, if you know the maximum frequency, or speed, in revolutions 
per second draw a straight line across the graph from the frequency scale to the 
capacitor scale and read off the value of Cl. 

engine as well as you ears! 
The low speed range can be set by 

adjusting RV2 until the 21st LED just 
lights at the desired engine RPM. As 
this is a low speed range there is no 
danger to the engine. 

The alarm triggering point is set by 
soldering the flying lead directly onto a 
LED cathode lead. We set ours on the 

lead of the second red LED. This can be 
made to trigger at say 6000 RPM by 
adjusting RV1 for a full range of 
7000 RPM. If you don't need the alarm, 
the flying lead can be left off or the 
optional components left off the board 
completely. 

That's it - project completed, 
calibrated and ready to roll! 
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Some of AUSTRALIA'S LOWEST COMPONENT PRICES (Now Lower 
Note: Regular Prices not temporary specials - keep us In mind for that next order. STILL!) 

POTS 40c 
(LINEAR Vi" 

ALUM. SHAFT 

Linear potentiometers 
rotary carbon 
500 Ohm, IK. OK, 

50K, 100K, 250K, 
500K, 1M, 2M. 

Quality Large red LEDS well dllused LEDS wide viewing angle. 
15e each, 51.40 per 10. 5110/x. $12 a 100 
Quality MOUNTING CLIPS 3c ea. ea. 

52.70/100 15c each 

/1 Best value 
NoBe brag 
Just fact 

TRIMPOTS 14c Values: 100, 500 Ohm, 
1K, 2K. SK, 10x, SDK, 100K, 

512 a 100 (10mm) 250K. 500K. 1M, 2M 

Trade/govt./S.T. exempt: welcome. 4 TRADE Send lar special lists (e.g. $29 a 100 
pots and $99 a 1000 LEDs plus tax if ENTRANCE applicable. Small quantities also. 

13c ij' 
Epoxy BC178. BC109 same price 

METAL CAN TRANSISTOR 

BC 107 BC 108 8C 109 
1 Amo. DIODES 

50V 1N4001 - 6c 
130 100V 1N4002 - 7c 

10 for 01.20 100 for $11 400V 
1000V 

1N4004 - 

1N4007 - 
Bc 

11e 
10% off 100 SAME 

$31/2 a 100 SIGNAL DIODE IN4148 

$29 a 1000 4c each 

4c ELECTROS 
(UPRIGHT) 

(per 100 prices In brackets) 
Cap. 18V 25V 

0.47uF 
1, 2.2, 3.3. 4.7. 10uF 

22uF 
33uF 
47uF 

100uF 
220uF 
470uF 

1000uF 

4c(531M) 
5c(S3V:) 
6c(S3%) 
8c(S4) 
9c(55) 

10c(S6) 
12c(S8) 
113c($12) 
22c(018) 

50V 

5c(53V) 6c(S4) 
6c(S31/) ' 7e(S4) 
7c(54) 8c(55) 
9c(S5) 10c(S6) 

100(56) 11e($7) 
12c(57) 140(511) 
160(510) 350(517) 
22c(S16) 45c(530) 
30c(S25) 75c(S50) 

4c POLYESTER 
FILM CAPS 

E12 10% 100V 

.001 - 4c .01 - 5e .1 - t0c 
.0012 - Sc .012 - 6c .t2 - 11e 
.0015 - 5c .015 - 6c .15 - 12c 
.0018 - 5c .018 - 13e .18 - 14c 
.0022 - Sc .022 - 6c .22 - 15e 
.0027 - 5c .027 - 6c .27 - 16c 
.0033 - Sc .033 - 7c .33 - 18c 
.0039 - Sc .039 - 7e .39 - 19c 
.0047 - 5c .047 - 7c .47 - 20c 
.0056 - 5c .056 - 8c 
.0068 - Sc .068 - 8c All values 
.0082 - 5c .082 - 9c in uF 

10% oil 100 same uF 

SCRs C106Y1 
40c 

C122E 
$1.20 

SCRs: 
0 8A 30V C103Y - 35 
0.8A 200V C103B - 60 
4A 30V C106Y1 - 40 
4A 400V C106D1 - 75 
BA 400V C1220 - 51.05 
8A 500V C122E - 51.20 

Sy E12,2.2 Ohm lo 4M7 

--tau} . 11/2c each Yaw or 

112 c NEW TOP QUALITY 
90c a 100 same Ohms 

CARBON FILM 2c each Viw or 
RESISTORS PERFECTS ONLY $1,40 a 100 same Ohms 

CONSISTANTLY 
DIGGERMAN ELECTRONICS LOW PRICES 

TRIACS: 

6A 400V SC141D 
10A 400V SC146D 

DIAC ST2 
Chart to Identify leads 
Plus trigger Info. 

- 51.30 - 51.50 - 35 

10e 

25 A 400V 

SC260D TRIAL 

C37D SCR 

EA. $2.50 

Keep electronics a hobby and not a luxury, compare our prices and buy from 
us. Same day turnarounp service (unless swamped). All goods fop 
quality and new. No minimum order. One P/P charge of 45c regardless 
of quantify Advert current 3 months for late readers 

P.O. BOX 33, CORAMBA, N.S.W. 2466 
CONSISTANTLY 
BETTER SERVICE 

KYORITSU TEST INSTRUMENTS 
designed for safety 

No exposed metal parts 
Overload protection 
Threaded lead sockets 
Functional compact designs 
Proven field performance 
3000V AC with stand 
Low battery 
consumption 
13MM L.C.D. 
Display 

4, , I 
. ";..1; 

t.. 

ANALOGUE 
MULTIMETERS 
FOR INDUSTRIAL USE 
TS -1100 (illustrated) 
TS -1101 

BELL 

TS -2000 (above) 
300 VAC with stand 
13 mm LCD display 
Low Battery Consumption 

KEW SNAP CLAMP METERS 
Largest available range. 
From 100 MA F.S.D. through to 
1000 Amps. 
DC and digital models also. 

Available from Electrical Wholesalers throughout Australia. 

BELL INSTRUMENTS PTY. LIMITED 

SO // s 

Hz 

1 e 

Garema Circuit, Kingsgrove 2208 NSW. 74 Raglan Street, Preston 3072 Vic. 
PO Box 154. Tel (02) 750-6000. Tel (03) 44-5021. 
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Facts from Fluke on low-cost DMM's 

Investigator at work: 
The shortcut to continuity checking. 

At times like this, every minute 
matters. You could spend hours 
searching for a single short or open. 

You could pack a continuity 
checker around With all your other 
gear. Or you could make your life a lot 
simpler and get the new 8024A 
Investigator from Fluke. 

The Investigator is the only DMM 
on the market with nine functions 
including a built-in continuity/level 
detector. With :31/2 -digit resolution. 0.1`1 
basic accuracy and a full line of 
accessories. it's the most versatile 
handheld DM you can huy. 

When you need a quick. 
trouble -free continuity tester, the 
81124A provides an instant visual (¡) 
and audible signal whenever a good 
connection is found. You can make 

fi 

rapid -lire circuit checks while keeping 
both eyes on the test points and count 
on the Investigator's "beep" to 
pinpoint opens or shorts. 

For active circuit checking, the 
level detector's "up" arrow indicates 
voltages above a threshold level, the 
"down" arrow shows signals below that 
point. And a pulse stretcher captures 
and displays signals that other analog 
or digital meters would never see. 

Other Investigator 
exclusives you'll 

appreciate are 
the peak hold 

feature -a short-term memory that 
captures and holds transient signals 
until you can turn back to read the' 
display - and the ability of the 8024A 
to deliver direct temperature readings 
via any K -type thermocouple. Plus 
conductance lets you measure leakage 
and high resistance to 10,000 Megohms. 
All this performance at a low price. 

For all the facts on the new 8024A 
Investigator, call or contact your 
Fluke stocking distributor, sales office 
or representative. 

` 
- 

ft 

FLUKE 

U 

t 

ELMEASCO 
Instruments Pty. Ltd. 
PO Box 30, Concord, NSW 2137 
13-15 McDonald St. Mortlake, NSW 2137 
Phone: (02) 736 2888. Telex: 25887 

PO Box 107. Mt Waverley, Vic 3149 
21-23 Anthony Drive, Mt Waverley. Vic 3149 
Phone: (03) 233 4044. Telex: 36206 

1 Adelaide: (08) 51 3521 
Brisbane: (07) 229 3161 
Perth: (09) 398 3362 
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House alarm is simple to 
construct, features high reliability 
Collyn Rivers 

This project is adequate for the average household or small 
business and will provide years of reliable operation. 

WHEN YOU HEAR a burglar alarm 
the chances are less than three in a 
hundred that the alarm has been set off 
by an intruder. The other 97 times it's 
been falsely triggered. And if it's 
raining at the time - especially if 
there's a thunderstorm - the chances of 
the alarm being genuine are very much 
smaller still. 

This is a thoroughly unsatisfactory 
situation and one that has caused police 
and security organisations many head- 
aches over the years. 

False alarms are generally caused by 
poor installation techniques and/or the 
wrong choice of alarm control unit for 
the specific application. In the case of 
non-professional designs and installa- 
tions the cause is usually lack of appre- 
ciation of the problems inherent in what 
at first'seems to be a simple problem in 
electronic circuit design. 

The alarm unit and installation tech- 
niques described in this article have 
been devised to combine total reliability 
with immunity to false triggering. Both 
were progressively developed over a 
number of years and the unit itself was 
produced commercially (by the author) 
in large quantities for the security in- 
dustry some years ago. It is still one of 
the simplest and most reliable units 
around. 

The system is adequate for the ave- 
rage household or small business. If 
built and installed as described it will 
provide years of reliable operation. 

Defining the risk 
Really determined and skilled burglars 
will find ways to break into almost 
anywhere - no matter how well it is 
protected. But experts like these will be 
far too occupied sizing up the local bank 
to bother about most houses or small 
businesses. Who you're mainly up 

h, 

against are 15-25 year olds with gener- 
ally limited intelligence. 

Figure 1 shows how and where most 
forced entries will be attempted. A sur- 
prising 29.2% of illegal entries are made 
through unlocked doors or windows. 
Most other entries are made by forcing 
with a jemmy. Only rarely is entry 
made by breaking glass. 

So your first step should be to 'harden 
up' the house. Fit really strong con- 
cealed catches, especially to those 
windows which are not overlooked from 
the street or by neighbours' houses. 
You'll have to search around for decent 
fittings - the sliding bolt catches sold 
by most hardware stores are jokes. One 
good kick will tear them in half- if the 
toy screws supplied don't pull out first! 
So consider carefully how the various 
devices will withstand a jemmy used in 
earnest - and whether the woodwork to 
which they are attached will need 
strengthening. 

Once this is done it's time to think 
about alarm protection. 

n 

The. basic system 
The simplest adequate alarm system 
detects the opening of doors or windows 
and when an 'opening' signal is received 
causes the alarm to sound continuously 
even after the door is subsequently 
closed. 

The alarm should also sound and con- 
tinue to sound if any associated wiring 
is detected and cut. The alarm should be 
battery operated so that it will continue 
to operate if mains power fails or is 
disconnected. 

This all seems simple enough to do 
but there are a number of unsuspected 
traps along the way. 

Detecting entry 
Doors and windows may be protected by 
switches which are closed when the 
openings to be protected are closed. All 
such switches are connected in a series 
loop so that if one or more are opened, or 
interconnecting wiring is cut, the alarm 
is actuated. 
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Force door by 
jemmy or pressure 

11.6% 

Manipulate door locks 
by jemmy or pressure 24.4% 
Open.doors by duplicate keys 8.3% 

Entry through unlocked doors and windows 29.2% 

Figure 1. This illustration shows the various ways in which criminals 
will enter a house. In particular, note the high percentage of entries 
made through locked doors and windows. The necessity for 
adequate locking arrangements is obvious. ETI acknowledges the 
assistance of the Crime Prevention Dept. of the NSW Police in making 
these statistics available. 

Many of the windows to be protected 
may remain closed for months - some- 
times years -so the switches chosen 
must be absolutely reliable and re- 
sistant to corrosion. Most switches are 
designed so that the contacts are auto- 
matically cleaned every time the switch 
is operated - but this doesn't help much 
if the switch is actuated only once in ten 
years! 

Another essential requirement is that 
the door or window must be able to open 
at least 20 mm before the switch is 
actuated. This will allow for movement 
caused by swelling in wet weather and 
rattling during storms. 

The ideal device for this purpose is the 
magnetic reed switch. This consists of a 
pair of ferro -magnetic reeds and con- 
tacts, hermetically sealed in a small 
glass tube, and held closed by a magnet 
a few millimetres away. The contacts 
open when the magnet is moved away 
from them. 

Commercial installers use these 
switches extensively but they generally 
keep them packaged in rectangular 
plastic mouldings. A neater, but more 
time-consuming method, is to recess 
them into the architrave surrounding 

dranpl]s hoaes akTIM 

the opening. Whichever type is used the 
magnet should always be attached to . 

the moving part of the door or window. 
The reed switches must be designed 

specifically for security and similar 
applications - standard reed switches 
may not necessarily be suitable as some 
tend to remain closed when the magnet 
is removed if they've been held closed 
for any length of time. To be on the safe 
side, buy your switches from a security 
equipment supplier - you'll find 
addresses in the Yellow Pages. 

TO LOOP 

BATT -12V 
SUPP. 

+12V 

o 
ol 

Roof, wall & Floor entry 
0.3% 

Remove louvres 2.1% 
Force windows 
by jemmy or 
pressure 24.4% 

Break glass in window and 
operate catch 

6.3% 

The best magnets are ferritic-ceramic 
bar types - they're made by many 
companies and should not be hard to 
locate. They're usually round or square 
and sections 25 mm or so long will be 
fine. These will pull in the switch at a 
distance of 10-12 mm and will hold it 
closed at 15-20 mm. 

Choose suitable locations and install 
switches and magnets as shown in the 
accompanying picture. Before making 
the final choice of position make sure 
that the door can open 20-30 mm with- 

External connections to the unit are made via the two plastic screw -terminal blocks. 

TO BELL 
CIRCUIT 
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TIME DELAY y 0.5 SEC 

CURRENT DRAIN (NO ALARM) = 5.4mA 

MAXIMUM LOOP RESISTANCE 
BEFORE ALARM - 110012 

ALARM TRIGGERS = 120012 

N/C DOOR 
ANDIWINDOW 
SWITCHES 

o 

o 

9 

ALARM 
LOOP 

N/O - NORMALLY OPEN CONTACT 
N/C - NORMALLY CLOSED CONTACT 

R2 
100k 

out triggering the switch. One trick 
that's not immediately obvious is to 
mount the switch and magnet closer to 
the hinged side rather than the moving 
side of the door. Keep the wires leading 
to and from the switches as far apart as 
possible. Leave a small amount of slack 
in the wiring so that building move- 
ments will not stress the wiring or 
connections. 

It is worthwhile protecting one or two 
internal doors - particularly if you 
have one leading from a garage or car- 
port into the house - but don't overdo 
the number of protected entry points. 
Every additional switch increases the 
probability of false alarms. 

The switches should be connected in 
series using multi -strand wire (14/0076 
is about right). Don't use single strand 
wire - it's more prone to failure if 
moved. Solder the wires to the switches 
using non -corrosive solder and clean off 
any residual flux with detergent and 
clean water. When all switches are 

A 
01 
2N2646 SCR1 

R4 
68R 

SW1 

IRL1 2 

RLIb 
gr N/0 

RL1a 

-L- o f N/O 
BELL 
BATTERY 

TO BELL 
CIRCUIT 

R1 

I 12V 
I BATTERY 

-L_ 

I 

installed and connected, check the over- 
all resistance around the loop with a 
multimeter. The total should.not exceed 
20 ohms - preferably less. 

If all is OK, paint over the solder 
points and any bare wire with bitumi- 
nous paint - or smear well with 
Vaseline. This may seem technical 
overkill but it's surprising what pollu- 
tion can do to wire left bare for several 
years. 

The unit itself 
The alarm unit should ideally be 
battery powered and draw little 
current. It should be capable of accomm- 
odating some resistance in the external 
signal loop but must not accept more 
than two hundred ohms before trigger- 
ing. And that's where so many amateur 
and magazine -designed alarms go 
wrong, for in the quest for low current 
consumption designers plump for a high 
impedance input. Figure 2 shows what 
can happen if the woodwork around the 

ALARM 

HOW IT WORKS - ETI 262 

Resistors R1, R2 and R3, capacitor Cl and the 
unijunction transistor 01 form a basic pulse 
generator. With the external alarm loop 'open', 
Cl charges via R1 until the voltage across it 
reaches about half the applied battery voltage. 
When this level is reached the unijunction 
'fires' - C1's charge being dissipated via R2. 
This action causes a positive -going pulse to 
appear across R2, the pulse in turn causing 
the SCR to conduct. 

An SCR once conducting will remain so 
even though the triggering signal is removed, 
provided the anode -cathode voltage remains 
steady. The SCR is thus 'latched on' and ener- 
gises the double -pole relay RL The instant the 
relay is energised contacts RLb connect the 
relay directly across the battery supply, 
'latching' the relay on. The relay will now stay 
latched even if the entire circuitry - both in- 
ternal and external- subsequently fails. 

Diode D1 protects the SCR against voltage 
transients generated by the relay coil. 

In use, the external alarm loop shorts out Cl, 
and whilst voltage spikes may well appear 
across Cl, they will not charge the capacitor 
sufficiently to raise the voltage level to the 
firing potential of the UJTs emitter - B1 
junction. 

The time taken for the circuit to respond 
following an alarm signal is determined by the 
combination of R1 and Cl. Do not reduce the 
value of Cl nor substantially increase the value 
of R1. Capacitor Cl may be increased by a 
desired amount if a longer time delay is 
required. 

PARTS LIST- ETI-262 

Resistors all VaW, 5% 
R1 2k7 
R2 100k 
R3 10k 
R4 68R 

Capacitors 
Cl 470u16 V electro 
C2 100n greencap 

Semiconductors 
01 2N2646 UJT 
SCR1 C106D SCR 
D1 1N4004 or similar 

Miscellaneous 
RL1 - cradle relay, 12 V coil with two change- 
over contacts (Pye, type 265/12/G2V); SW1 - 
DPST toggle switch; 12 V battery; pc board ETI- 
262; small box to suit; barrier strip terminals 
(six -way), plated type; suitable reed switches; 
magnets etc as per the article. 

R1 

Figure 2. Resistance R1 represents series resistance of the loop (see text). Resistance R2 represents leakage paths across alarm contacts. 
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+12V 
from SW1 

Cl 470u 
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ALARM LOOP 

OV from 
BATTERY 

switches gets moist -a leakage path 
may develop in parallel with the switch 
(that's why you keep those leads apart) 
and if this happens when the control 
unit can tolerate more than a few 
hundred ohms, that switch can be 
opened without triggering the alarm ! 

The alarm unit must be insensitive to 
voltage spikes picked up by the external 
loop - remember that's quite an an- 
tenna you'll have there. Such voltages 
can be surprisingly high and are caused 
by lightning strikes, arc welders, faulty 
fluorescent lighting starters, capacitor 
start motors (often found in 'fridges and 
freezers), contactors, etc. Existing 
alarms can be protected to some extent 
by connecting two capacitors (in 

LINE FROM HOUSE CIRCUIT 

Figure 3. The large value capacitor, C1, will 
effectively bypass low frequency interference 
but its high series inductance, L, will prevent 
the bypassing of high frequency interference. 
A smaller value capacitor, C2, usually a 
ceramic type with a low series inductance, 
will bypass the high frequencies effectively. 

R1 2k7 

C2 100n 

b1 

eómMs hams 202Trffl 

k 1N4004 
j_ D1 

R3 10k 

1 

b2 
Q1 

e 2N2646 

131. 

R2 100k 

9 

f a 

k 

R4 68R 

N 9+ A 

C106Y.C106G SCR, 

2N2646 BOTTOM VIEW 

parallel) across the input terminals. 
One should be about 10 uF, the other 
about IOn. Figure 3 shows how - and 
why you need the two. 

A good test for voltage spike 
immunity is to wind fifty to a hundred 
metres of wire around a power drill. 
Connect the two ends to the input of the 
alarm unit and switch the drill on and 
off about fifty times. If the alarm isn't 
triggered by this it's a fair bet it will be 
satisfactory when installed. Very few 
alarm control units will withstand this 
test and those that don't will sooner or 
later cause problems. 

Don't for a moment consider any 
alarm unit in which the external loop is 
connected directly to the gate of an SCR. 

11,0 

1 

ISCR1 
C 106D 

b2 

:. 

, RL1 1 

..)to BELL CKT. 

It is impossible to protect such a circuit 
if the external loop is more than a few 
centimetres long. Yet, incredibly, such 
circuits are shown time and again in 
electronics magazines - presumably 
because at first sight an SCR is (almost) 
a single component control unit. 

Likewise, don't connect a bell or siren 
directly to the anode of an SCR. Voltage 
spikes induced in the wiring to and from 
the bell can and will trigger the SCR 
into conduction. If you have such a de- 
vice at present, modify it by interposing 
a relay between the SCR and the bell 
circuit - and connect a diode across the 
relay coil to protect the SCR against the 
relay's collapsing magnetic field. 

The circuit of the ETI-262 alarm con-> 

. ` 1' 

9 
- 
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Reed switches and magnets for burglar alarm systems are designed for easy installation. 

trol unit is shown in the accompanying 
diagram. It's essentially a simple circuit 
but one in which several components 
perform more than one function. The 
basic idea is that a unijunction pulse 
generator is normally prevented from 
operating by the closed external alarm 
loop. When the loop opens, the unijunc- 
tion 'fires', causing an SCR to conduct 
and latch on, which in turn actuates the 
alarm relay. 

The best way to construct the control 
unit is to use the printed circuit board 
shown (full size) on page 47. Make sure 
that Cl is inserted the right way round 
and that all joints are very carefully 
soldered. Clean off any residual flux 
after soldering. 

Resistor R1 controls the length of 
time between a switch being opened and 
the alarm being triggered. The value 
shown will trigger the circuit after 
approximately a sec. Altering values to 
reduce the triggering delay will in- 
crease battery drain. The delay enables 
doors to rattle in a gale without trigger- 
ing the alarm accidentally (it is im- 
possible to open a door, pass through 
and close it again in less than one 
second). 

Don't be tempted into replacing R1 by 
a potentiometer - it will rarely be 
moved once the alarm is installed, so 
that corrosion will eventually build up 
between the wiper and the track. 

Keep the leads from the alarm unit to 
the battery as short as possible - 
300 mm at most. Preferably build the 
battery in with the unit as we've shown. 
Use a second battery to power the alarm 
bell. 

Do not delete the relay and run the 
bell straight off the SCR. It will work, 
but with reduced reliability and in- 
creased susceptibility to false alarms. 

The alarm unit draws very little 
current, so batteries will normally last 
for nine to twelve months. It is advis- 
able however to replace them routinely 
every six months. It's not worth build- 
ing a mains power supply. You'll need 
an automatic mains/battery change- 
over unit to cater for mains failures - 
so you'll have to have a battery anyway. 
The best power sources for this applica- 
tion are six volt 'lantern' batteries. Use 
proper soldered terminal lugs on the 
ends of the battery leads. 

It is worth considering powering the 
bell from a small Nicad battery with an 

A magnetic reed switch. 

automatic charger. This is also an 
elegant way of ensuring that the bell 
cuts out after an hour or two when the 
Nicad has exhausted itself. 

Arrange for a key operated switch to 
short out the alarm switch on a chosen 
'silent entry' door. Suitable switches 
may be obtained from security equip- 
ment companies. The associated wiring 
should be concealed. 

The main on/off switch on the unit 
itself should be double -pole single - 
throw with the contacts wired in para- 
llel (to enhance reliability). Do not 
attempt to economise by fitting a cheap 
switch. 

If you wish to further increase reli- 
ability you could duplicate the entire 
system, but as long as the unit and ex- 
ternal wiring is put together carefully 
the chance of failure is almost negli- 
gible anyway. 

Scaring them off 
Good quality electro -mechanical bells 
are still the best form of audible alarm 
for household protection. Being me- 
chanically resonant they make a very 
large amount of noise and consume 
little power whilst doing so. The 
average 12 inch bell (it's an old- 
fashioned industry and they still think 
in inches) draws less than half an amp 
and can be heard at least a hundred 
metres away. 
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For window protection, the reed switch is recessed into the frame of 
the casement window. The magnet is set into the moving part. 

A siren has a potentially larger range 
but is more directional. Good ones draw 
a lot of power - five to ten amps or 
more. Small cheap sirens should not be 
considered. The alarm bell should be 
mounted unobtrusively, and high up in 
an inaccessible position. Leads to the 
bell should be totally concealed. Use 40/ 
0076 wire to reduce voltage drop. 

It is worth locating one or two spot- 
lights in strategic positions and arrang- 
ing for these to be switched on as the 
alarm is actuated. 

Finally, don't be put off by stories 
about people ignoring alarm bells - 
burglars don't! 

Should you tell 
Providing you have a good installation 
and a concealed bell there's a lot to be 
said for making it clear to intending 
intruders that the premises are 
protected. 

One way of doing so is simply to place 
warning notices in strategically chosen 
windows. This is done by most pro- 
fessional security companies -to such 
effect that there's quite a strong argu- 
ment for using just notices alone! 

We've included a suitable warning 
notice in this issue - (extra copies 
printed on heavier paper may be ob- 
tained directly form the magazine for 
50 cents each plus a large, stamped 
addressed envelope). 

A further very worthwhile tactic is to 
install a circuit which flashes red LEDs 
set into the frames of all visible 

oóramp0a hOaOS 1102M 

Door protection - the reed switch is set into the architrave. 

windows and doors. The old 555 will do 
nicely, or those new-fangled self - 
flashing LEDs. Combine these with the 
printed notices plus the alarm circuit, 
just in case anyone thinks you're 

t 
bluffing, and your chances of being 
robbed are negligible. 

One final note: no matter how good 
the installation, it's useless unless you 
switch it on. 

ET1262 
O O 
D . 

Printed circuit board pattern. 

t 

THESE PREMISES 
PROTECTED BY 
E.T.I. SECURITY ALARM 
SYDNEY, AUSTRALIA. (eti)262 
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CLEATS 
SHEAVES 

VANGS 
TRACKS 
TANGS 

SWAGES 
BLOCKS 

LINKS 
WINCHES 

RINGS 
U BOLTS 

Hundreds of bits for boats in 
the 152 page Ronstan catalogue 

FREE in August issue of 
Modern 

Et Seacraft 

The magazine that covers 
everything afloat. 

PUT YOUR ELECTRONIC 

KNOWLEDGE TO WORK 

The COMMONWEALTH DEPARTMENT OF 
TRANSPORT has vacancies in all States for men and 
women with a practical background in radio and 
electronics. Employment opportunities exist in the 
areas of maintaining, installing or accepting Airways 
ground equipment used for- 

COMMUNICATONS-air/ground and point to point 

AIR TRAFFIC CONTROL SYSTEMS-audio and 
switching 

RADIO NAVIGATION SYSTEMS-for aviation and 
shipping 

RADAR AND TELEVISION SYSTEMS 

Systems in use and proposed provide a growing 
involvement in computers and digital techniques. 
The work is varied and interesting, spanning several of 
the above fields. Training is generally provided on new 
equipments. If you hold a Certificate in Electronics and 
Communication (Diploma in W.A.), or equivalent, with 
practical experience, we need you for appointment as 
a Radio Technical Officer. Persons without formal 
qualifications but with sound knowledge and practical 
experience may be accepted subject to passing an 
Eligibility Test. 

Salary will range from $9,798-$13,923 (plus any 
N.W.C. adjustment). 

For further information and application form send 
coupon to, or telephone, Recruitment Officer, 
Department of Transport in your State: 

P.O. Box J93, Brickfield Hill. NSW 2000. Tel: 20929. 
G.P.O. Box 1733P, Melbourne, Vic. 3001. Tel: 6622455. 
P.O. Box 600, Fortitude Valley, Qld. 4006. Tel: 3589211. 
G.P.O. Box 2270, Adelaide, SA 5001, Tél: 2239911. 
G.P.O. Box X2212, Perth, WA 6001. Tel: 323 6611. 

Please forward Information 
concerning your Radio Technical 
Officer vacancies. 

Name 

Address 

Postcode 
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Microprocessor 
Course and 
Computer 
Trainer 

If you are involved in scientific, electronic or business pursuits, 
microprocessors are becoming a way of life and a dominant factor in 
your success or failure. The EE-34011ET-3400 course and trainer is a 
low cost and effective key with which you can easily learn micro- 
processor theory and techniques. EE -3401 uses proven programmed 
learning techniques to teach programming, interfacing and much 
more. The ET -3400 Trainer provides the ideal platform for ex- 
perimentation and later, your own prototyping and design. This is a 
learning package you cannot afford to miss. 

O Learn Microprocessor Operation, 
Application and Interfacing 

Covers microprocessor basics, computer arithmetic, 
programming, interfacing and much more 

Using Heath's proven self -instruction techniques, EE -3401 adopts a 
three phase approach to guide you, stepby-step, through the com- 
plexities and power of machine language programming, hardware I/O 
interfacing and microprocessor theory and design applications. 

Element I, presented in 8 lessons, utilizes concise self -study texts to 
cover: Number systems and codes, micro -computer basics, com- 
puter arithmetic, introduction to programming, the 6800 micro- 
processor (part I), the 6800 microprocessor (part II), interfacing the 
microprocessor, (part I), and Interfacing the microprocessor (part 11). 

Colourful audio and visual presentations are combined in element II's 
six lessons to further enhance your knowledge of such subjects as 
programming, designing with microprocessors and semiconductor 
memories. Phase III of EE -3401 provides 19 informative experiments 
through which valuable "handson" experience is gained. The ET - 
3400 Trainer is utilized and experiments are divided into program- 
ming and interfacing applications. Experiments cover program bran- 
ches, address decoding, arithmetic and logic instructions and much 
more. 

EE -3401 comes complete with 62 electronic components including 
ICS, RAMs, op -amps and a variety of other microprocessor oriented 
devices. No additional components are necessary to carry out the ex- 
periments provided with this program. 

Course EE -3401 $155.00 

O Microprocessor trainer for experimentation 
and design 

r 
Uses 6800 Micro- 
processor 

Built in 1k ROM 
monitor program 

256 bytes of RAM 

Breadboarding 
socket for proto- 
typing 

Use with Course EE -3407 for an up-to-date computer education 

Functioning as a miniature digital computer, the ET -3400 
Microprocessor Trainer has been designed to compliment your EE - 
3401 Microprocessor Course and provide an ideal platform upon 
which you may easily and enjoyably expand your knowledge of 
microprocessor programming and interfacing techniques. In ad- 
dition, the ET -3400 provides you with plenty of breadboarding 
capability for experimentation, prototyping and system design. 
The ET -3400 is based on the popular 6800 microprocessor and key 
features include: 1. A built-in 1k ROM monitor program for controlling 
unit operation. 2. Six digit hexadecimal 7 -segment LED display for ad- 
dress and data readout. 3. 17 -key hexadecimal keyboard for entering 
programs, data and control of the unit. 4. 256 bytes of random access 
memory (RAM), expandable to 512 bytes. 5. Breadboarding socket for 
prototyping, interfacing and memory circuits. 6. Eight buffered binary 
LEDs for display of breadboard logic states. 7. Eight SPST DIP swit- 
ches for binary input to breadboarded circuits. 8. +5, +12 and -12 VDC 
power supply outputs. 9. All microprocessor address, data, and con- 
trol busses buffered and terminated on the front panel for ease of 
connection to prototyped circuits. 10. Provision for a 40 -pin external 
connector for extending memory and I/O capability. 

Trainer ET -3400. $347.00 r------I= all M Ell -- ' 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. 

Course EE - 3401 0 Course ET - 3400 

Name 

Address 

P/Code 

Send to: W. F. Heathkit Centre 
220 Park St., South Melb. 3205. Phone: 699-4999 
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You spent thousands of dollars 
getting hi-fi. Keep it that way 

for a few dollars more. 
To maintain the best 

performance from your cassette, 
reel to reel recorders and decks, 
video tape recorders and record 
playing equipment use Philips 
Maintenance Products. 

Philips manufacture a very 
large range of maintenance aids 
to assist you to keep your 
valuable equipment in good order. 

All these and many more 
products are available from your 
Philips Service Centre or dealer 
outlets. 

Disco-Combi-Set 

Ica 

PHILIPS TbOLIGRYrMUL1 

211 

-4- 

b 
eir 11. 

Drop In Cleaning Cassette. 
Philips Drop In Cleaning 

Cassette is a complete kit for 
cleaning, tape head guides 
and capstan. $4.20* 
Code 38920015 

Philips RC3000 
Hi Fi Record and Stylus 

Cleaner. Length pivot to pad 
200 mm, arm overhang 
35 mm. Complete with 2 
pads, stylus brush, cleaning 
fluid. $25.46* 
Code 39590159 

11.11... 
.. 

NICAPO CLAPPER 
RC 

PHILIPS 

Other popular Philips Service Products. 
Philips V.C.R. Cleaning 
Casette 
Maintains highest quality of 
picture and sound, 
removes deposits from 
video, audio heads and 
tape guides. Use every 30 
hours for maximum results. 
$19.20* Code 39590102 

Head Renovator Cassette 
All recorders eventually 
lose performance through 
their heads becoming 
gradually magnetized. 
Thanks to the new SBC 
137 you can effectively 
clean and demagnetize 
recorder heads all in one 
easy operation. $4.85* 
Code 39590165 
Recommended retail price 

All Philips audio and video service products are available through your nearest Philips Service Centre or selected dealers. 
Sydney: 443 Concord Road, Rhodes, N.S.W. 2138. Telephone: (02) 73 0231. Philips Building, 2 Blue Street, North Sydney, 2060. Telephone: (02) 922 0181. 
Newcastle: 190 Parry Street, Newcastle West, 2302. Telephone: (049) 61 1631. Canberra: 86 Wentworth Avenue. Kingston, A.C.T. Telephone: (062) 95 0321. 
Melbourne: Cnr. Miles & Dodds Street, South Melbourne, 3205. Telephone: (03) 699 2711. Hobart: 2A Pierce Street, Moonah, Tasmania. 7009. Telephone: 
(002) 28 0121. Brisbane: 55 Forbes Street, West End, Brisbane. 4101. Telephone: (07) 44 8121. Townsville: 38 Puna' Street. Currajong, 4812. Telephone: 
(077) 79 7422. Adelaide: 81-97 Flinders Street, Adelaide, 5000. Telephone: (08) 223 2999. Perth: 875 Wellington Street, West Perth, 6005. Telephone: 
(09) 321 5131. 

Philips Disco Combi Set 
Gets down deep into the 
recorded grooves with a 
long lasting velvet pile, 
complete with special 
cleaning fluid.$3.89 
Code 39590157 

Philips Hi Fi Stereo 
Headphones 
Hi Fi Stereo Headphones 
with twelve extra 
membranes for spatial 
sound. $96.00' 
Technical Data (Subject to 
modification without notice) 
Frequency response 16-20000 HZ 
(±3.5 DB); Impedance (nominal) 
2 x 600 ohm; Sensitivity 94 DB 
S.P.L. at 1 MW: Nominal power 
input 2 x 1 MW; Maximal power 
input 2 x 200 MW; Distortion <1%; 
Weight 390 g approx. 
Code 242 47017 

PHILIPS Ss;-_ ce 
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Lab Notes 

Designingwith diodes 
tricks of the trade 

The humble diode can extricate you from some difficult 
circuit problems, be it in logic or linear applications. 

THERE ARE numerous occasions when 
one needs a basic gate circuit or two and 
is faced with the possibility of having to 
wastefully commit an entire IC to this 
simple function. Alternatively, it may 
be the case that the inputs to a gate 
come from such widely separated points 
of a circuit that the use of an IC in a 
particular application will result in an 
excessively complicated pc board 
layout. In both of these instances, a 
simple diode gate may offer an ideal so- 
lution to the problem. 

Figure 1 shows the practical circuit of 
a three input diode OR gate. The circuit 
is simple, reasonably fast, very cost- 
effective and can readily be expanded to 
accept any number of inputs by merely 
adding one more diode to the circuit for 
each new input. 

INPUT 1 

INPUT 2 

INPUT 3 

OUT 

NOTE: 
D1 -D3 ARE 1N4148 

Figure 1. The diode OR gate is simple, but efficient. 
It can be expanded to accept any number of inputs 
'by adding extra diodes. 

NOTE: 
D1 -D3 
ARE 11'14148 

Figure 2. The diode OR gate can be converted to a 
NOR type by feeding its output through a tran- 
sistor, as in (a) above, or through an IC inverting 
stage, as in (b) below. 

D1 

D2 

D3 

D1 -D3 ARE 1N4148 

NOTE: 
IC1 IS ANY IC 
INVERTER STAGE 

R1 OUT 
10k 

OV 

Ray Marston 

The diode OR gate can be converted to 
a NOR type by either feeding its output 
through an NPN transistor inverting 
stage, as shown in Figure 2a, or by feed- 
ing its output through any type of IC 
inverting stage that happens to be 
`spare' in the circuit you are playing 
with, as shown in Figure 2b. 

Figure 3 shows the connections for 
making a three input diode AND gate. 
The circuit can again be expanded to 
accept virtually any number of inputs 
by simply adding an appropriate 
number of diodes. 

The AND gate can be converted to a 
NAND type by feeding its output 
through a pnp transistor or an IC in- 
verting stage, as shown in Figures 4a 
and 4b respectively. 

+Ve 

INPUT 1 

INPUT 2 

INPUT 3 

NOTE: 
D1 -D3 ARE 1N4148 

R1 
10k 

D1 

D2 

HD3 OUT 

1 

Tii ov 
Figure 3. The circuit of a three -input AND gate. 
The number of inputs can be increased by 
adding extra diodes. 
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+Ve 

R2 
1ok 

D3 

NOTE: 
D1-03 ARE 1N4148 

01 
BC214 L 

R3 
2k7 

OUT 

0v 

1 

D2 

03 

131.03 ARE 1N4148 

+Ve 

NOTE: 
IC1 IS ANY IC 
INVERTING STAGE 

/717 OV 

OUT 

1 

Figure 4. The diode OR gate can be converted to a NAND type by feeding its output through an Inverting 
stage using either a transistor, as in (a) at left, or an IC as in (b) at right. ' 

NOTE: 
D7 -D2 ARE 1N4148 

01 

t5V 

t 
D2 

t 10V 

INPUT 1 Vout 0V 
7V 

l INPUT 2 

1 

5V 
R1 
10k 

7V 

1 

OV 

Figure 5. When a diode OR gate is used in the linear 
mode, Vout equals the greater of the two inputs. 

NOTE: 
D1-02 ARE 1N4148 

>ID1 D2 
- ̂  J L 

R1 

I /5V 

10k 

1 

OUT (- -í0V J 5V 

0V 

Figure 6. The effect of feeding a pulse to one input 
and a dc voltage to the other input of a two -input 
diode OR gate. 

Diode volt drops 
We've mentioned above that the output 
of the `analogue' diode gate may be 
'within a diode volt drop' of the input 
signal. The magnitude of this 'volt drop' 
depends on the type of diode that is in 
use, on the magnitude of the diode for- 
ward current and on the temperature of 
the diode junction. All silicon diodes 
have a negative temperature coefficient 
of about -2 mV/°C. 

Figures 9 and 10 show typical volt - 
drop curves for the popular 1N4148 and 
1N4001 silicon diodes at 25°C. The 
graph of Figure 9 spans the current 
range 100 uA to 1 mA and the graph of 
Figure 10 spans the range 1 mA to 
50 mA. 

Note that the 1N4148 volt drop typi- 
cally ranges from 519 mV at 100 uA to 
874 mV at 50 mA, compared to the 
1N4001's range of 441 mV at 100 uA to 
744 mV at 50 mA. 

+Ve 

NOTE: 
01-D2 ARE 1N4148 

R1 
10k 

D1 

INPUT 1 

7V 
D2 

TINPUT 2 
5V. 

OV 

Vout 
5V 

Figure 7. When a diode AND gate is used in the 
linear mode, Vout equals the less of the two 
inputs. 

Linear operation to the other. The output signal com- 
+Ve 

prises a pulse with a peak amplitude NOTE: R1 
Diode AND and OR gates can be very 
useful when one or more of their inputs 

equal to that of the input pulse and with 
a `zero' value equal to the analogue in- 

D1D2 ARE 1N4148 10k 

are operated in the linear mode. Figures put voltage. D1 
5 and 6 show two useful ways of using 
the two -input diode OR gate in linear 

Figures 7 and 8 show similar circuits 
based on the two -input diode AND gate. 

tOUT applications 
In the case of the Figure 5 circuit, in 

which analogue voltages are applied to 
both of the input terminals, the output 

In the Figure 7 circuit, where analogue 
voltages are fed to both inputs, the out- 
put (ignoring a diode volt drop 'gain' of 
about 600 mV) equals the lesser of the 

10V --- 
0v 

l TT5V 

5V 
ov 

of the circuit (ignoring a diode volt drop 
of about 600 mV) equals the greater of 
the two input voltages. 

Figure 6 shows what happens when a 
pulse signal is fed to one input of the 

two inputs. 
In the case of the Figure 8 circuit, 

where a pulse is fed to one input and an 
analogue voltage to the other, the out- 
put pulse has a peak amplitude equal to 

T 

one input 
two -input 

ov 

Figure 8. The effect of feeding a pulse to 
and a dc voltage to the other input of a 

OR gate and an analogue voltage is fed that of the analogue input voltage. diode AND gate. 
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Figure 9. Diode volt -drop curves for the 1N4001 and 1N4148 diodes over the 
100 uA to 1 mA current range. 

154148 

1N4001 

FORWARD 
VOLTAGE 

mV 
1000r- 

A point of particular note about the 
1N4001 curve is that its volt drop of 
714 mV at 25 mA increases by only a 
fraction over 4% (to 744 mV) when the 
forward current is doubled, to 50 mA. In 
other words, the diode has a voltage -to - 
current coefficient of about 0.04%/% in 
this current range. The diode can thus 
be used as a reasonably stable voltage 
reference at these current levels but has 
a negative temperature coefficient of 
about -0.3%/T. 

Constant current generator 
Figure 11 shows how the 'voltage refe- 
rence' characteristics of the 1N4001 can 
be put to good use in a simple constant - 
current generator circuit that can be 
used for re -charging Ni -Cad cells or for 
linearly charging large capacitors, etc. 
Here, two 1N4001s are wired in series 

D1 
1N4001 

D2 
154001 

+15V 

R1 
300R lout =800 mA WHEN 
1W 700 Rx-1R2 

Rx 

0V 

Figure 11. A simple and very useful current 
generator. 

0.9 .0 

900 

800 - 

700 

600 

500 

1N4148 

20 30 

FORWARD CURRENT mA 

Figure 10. Diode volt -drop curves for the 1N4001 and 1N4148 diodes over the 
1 mA to 50 mA current range. Note that these two diode types are the most 
commonly used (highest volume sales of any single component). 

and operated at a current level of rough- 
ly 50 mA. Consequently, the voltage 
across Rx is equal to the volt drop of the 
two diodes minus the base -emitter volt 
of Q1 (about 700 mV), which gives an 
Rx voltage of about 700 mV. The emitt- 
er (and hence collector) current of Q1 is 
thus approximately 700/Rx in (mA). 

To give an idea of the magnitude of 
things, an Rx value of 1R2 (1.2 ohms) 
gives an output current of about 
600 mA, 3R9 (3.9 ohms) gives about 
200 mA, and 6R8 (6.8 ohms) gives about 
100 mA. All in all, a simple but very 
useful circuit. 

Diode protection circuits 
To wrap up these Lab. Notes, let's take a 
quick look at some diode protection 
circuits. By 'protection' we mean 
circuits that are designed to insure de- 
vices against irreversible damage. and 

+Ve 

1 

1 

470k = - r 
470R I LOAD 1 I--1- -I 

R1 

Cl 
220u 

T 

01 
154148 

R2 

/4770V 

Vout 

Figure 12. An example of the use of a diode to 
rapidly discharge a timing capacitor when the 
power supply connection Is broken. 

also circuits that are designed to pre- 
vent simple malfunctioning. Figures 12 
to 15 show four circuits in this latter 
category. 

In the case of Figure 12, we have a 
basic time constant circuit in which a 
rising voltage, with a time constant of 
about 100 seconds, is developed across 
Cl each time SW1 is closed. This volt- 
age may be used to activate some addi- 
tional circuitry. The problem is that, 
once Cl has charged up it has no means 
of rapidly discharging again (resetting) 
once SW 1 is opened. If there is a load in 
parallel with the C -R network, as shown 
dotted in the diagram, Cl will of course 
discharge via Rl and the load but then 
has a very long time constant (greater 
than 100 seconds). 

An easy way round this problem is to 
connect a discharge diode in parallel 
with R1 as shown in Figures 12 and 13. 

R1 
470k 

R2 
4k7 

Cl 
220u 

Figure 13. A modification to the Figure 12 circuit. 
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I , 
Newt 

Telephone 
Number 

74 2 lies+ ' 
NEW `ELECTRONICS AUSTRALIA" 
LIGHT CHASER KIT 

(See EA August '80) 
ONLY 565.00 

Exactly .he u wed in the 
famousfaus "El.bornk. Australia" 

n 
ralia" Musieolor 

Full details in this Sue. 
Our kin feature fully ed caw 

end front panel with nigh quality knurled 
aluminiu knoll od full imtrucbons to 
make this very People to construct kit. 

ONLY S65 DO O 

Abwlual everything setied I it - 
I you i some Msoctoot, 

eke screwdriver, 00derntg Iron, etc 

Ns., new r, 

THE 'TAINICOLOR" 

Music o lent convene, kit. Sander 
to Mui color but n fret -bon of the cost. 
and only hall anr to construct 

Designed by very competent elec. 
eno.nnr and enmwrntt, because 

of me great owner. in arum end loot 
enten,anent to that bare of equipment 

049 90 

FEATURES. 
One control operation. 
Ouliry PC fibreglass board 
PC (ward reedy nwmbled arch 
pre.tested 
No tpade,.ng needed 
Assembled in f4 hour wan umple tool, 
Very some, to follow instruct... 
Dann', take up much space 
1160a1000125mml 

SPECIFICATIONS: Input sen0inrily 
500mV. Lamp load up to 'BOO web. 
Prole frequency division. Bess IS to 
250Ní., middle 250 to 1211000, treble 
1200 to 500000. 

It colt sun almost any audio amplifier 
... You don't have to be tanmolly in. 
dined to get the mad.. worwng. as NI 
thw hard part has been done for you, and 
unlike some kits this 019 is guaranteed to 

COLOURED 
IDO WATT SPOT FLOODS B.C. 
Red, green, yellow, blue 55.99 r. 
Standard haw for lamps 51.10 ea 

Swivel base lot lamps 51 84 r. 
DIGITAL CAPACITANCE METER KIT 
Here an ...mire d.º.ttanr cap 
meter 

n 
MI, measuresfrom lot to 

99 99 uF Inn0, lust true. root. Ito simple 
to we end featur. a a bright far digit 
splay Nth ne.l oupdating and 

ant decimal p. Dholn dohs 13mm nab 
Case 

mm 
era ns: 184101 a 70N) 

1601"1 . 

ONLY 559.90 
IKn i, complete rent down to last nut 
end boltl. 

TV CRO ADAPTOR KIT 

IA May '801 ... 1nfMbceily mower - 
urn you old TV into a CRO. 

ONLY 029A0 
I0.mout pow., pastor' 

Two power adaptant evadable: 

ID 240V to 5/7.5/9V de 59.50 
(P) 240V to 9V d c $5.95 

LED TACHOMETER KIT 1ó1T3241 
See caned, ,n August 010 ETI. A lartaiie 
little dence that wP suit el cell with 2 
to 8 crllnden; and roll Worm duvet it 
he is reywng too high ... hence a good 
Neck on petrol eomunction. Complete 
kit available from u, .10010110$ Zippy 
box and all 5rdware only 529.95 

eeae.. 

LCD 3% DIGIT PANEL METER 
MODULE 

Use. Intend 7106 MD 
Pee, 

tors 
end kntrunidn. 

Has many uses and Neut. a guaranteed 
zero weeded for o volt, input on all scales, 
direct display drive, low oaon-chip 
dock old .ele,enee. 542.50 

\\ 
1 ,CONCORC7 

115117 
PARPAMAT`C m oO P 

AGarrpmatta Rd 8,2T37.O 
Ave1 

LtoVd 
.eo.ge 

CBM BUSINESS COMPUTER SYSTEM 
We are proud to offer tat, high quality 

Padua at an icredrbly low one odd 
CBM systems 4 

w 
an display and 

erNlable for .mrneditattedelMry. 
An array of soft.. reMP MM. r is 

avadoble la busnw n and other apple 
abons including Gnerel Ledge., 
Creditor Debtor,Word Processing 
Stock Con Control, etc. 

16K COMPLETE SYSTEM 
(Printer, Floppy 6 Computer) .. 05,967 
32K COMPLETE SYSTEM 
)Ptintet, Floppy 6 Computer) , , 56,377 
WITH EVERY SYSTEM PURCHASED 
WE'LL THROW IN, ABSOLUTELY 
FREE I ONLY STOCK CONTROL 
PROGRAM Mile) valued at 5400. 

CIO High Ouality Computer Cassettes 

61.10 ea of 51.50 10 up. 

Blank Ddkette, (133mm) by BASF - 
Tell 4uaMT 5699.. 
2000 SHEET 9%" Fantorm ppet. 

535.00 

Items that make up the CBM Busmen 
System: 

CBM 3016 Computer -t6K bytes of 
.pry old large keyboard w.tn rewrote 

onm.k pad and greuhkn on ken. 
51.859.00 

CBM3032 Computer - Ident,W to CBM 
30t6 but with 32K bytes of memory. 

52,249.00 

MAIL CHARGES 51,00 handling charge 
55 - 59.99 FREE 
510 - 524.99 51.00 
525 - 549.99 52.00 
550 - 599.99 53.00 
$100 or more 54.50 

All heavy or bulky Items lover 20 kg1 sent 
"Irayht off" through carrier. 
Benkcard welcome - by marl, telephone, 
or over the counter. 

CBM3D40 Onk Don - Dual Drew m 
tellgent mm floppy ,nl.m, 342K net 

see storage capa,ty. 
52,329.00 

CBM3022 Printer - 80 column dot 
metro Printer Nth vana feed and fun 
CBM treparen, 

51,799 00 

COMPUTER SOFTWARE 

All with complete d c nonn4On, and 
fully guaranteed 

SORCERER SOFTWARE - All top 
0001,11 from leaduq U.S. supplier. Fun 
doeumemantin tupolwd Nth tech soft. 
were pack, - and very economically 
p cad. 

PHILIPS/ETI 4 WAY SPEAKER 
SYSTEM 1ET14000/1) 
100 web RMS, 8 Dorm Impedance) 
ISa ETI Feb -801 

A rally superb system tor the 1960's. 
Using me latest Philips speakers and 
martetiout desgn by Died T,Ib,ouk, this 
peakº autos has outstripped all aolec. 
ltd 0.1.. I.tur., They Mondso good, 
they are Hyde. co Zita w snits in 8w 
51.600 price b,ecket. 

PHILIPS/ETI SWAY SPEAKER 
SYSTEM (ETI4000/2) 
f H Wens RMS, 8 anrm nmedamcel. 
IS. ETI June SRI. AotMr comet,. 
new system. D,.gned for whose with a 

an problem but ,tut .pare 0004 
Nana. 

PHILIPS SPEAKERS 

WOOFERS 
200mm18'1 
(AD11066PWe of ADB0652/W9) 
woolet, 40S8.RMS., Bohm, freq response 
3511í to 7000 529.50 

250mm1101 (Á010100061) Wool.. 
40W,RMS., Bohm, freq. response 40140 
to Su He 557.50 

300mm1121 (AD12100M1B) Woofer 
40y.RMS., Bohm, freq. response 3000 
to 1.2 heir 557.50 

300mmI1211A012250/WB) Woofer 
I00W.RMS., Bohm. frequency response 
400. to 200: 586.95 

HAVE YOUR HOME OR OFFICE 
UNDER SURVEILLANCE WITH THE 
MOST RELIABLE Pe SENSITIVE PRO. 
TECTION AVAILABLE TODAY - 
INFRARED OETECTOR - DETECTS 
CHANGES IN TEMPERATURE IN A 
ROOM. -US. made. 

FEATURES: 
Mon.. .le than ulttOomm le 
ustl,ng curtains o, Other Night 

movements will not set It off -only 
the Mange In temp. when 
Person is present. 
Speaker design with 
household decor,.. 
EWenbyrdNsy, 
sets roar wen eons rumors. for 

ernist eaten. 

metre 
reset. 

0wn tottery WOO, 
No m,tNm,on. 

a Very mull size - only 125nun Inl 
225mm (pal 135mm IdI. 
4dl.table vertical caetag.. 

ONLY $159.00 

ETI4000/1 SPEAKER KIT: Includes 2 
only AD122500We 300mm1121 woofers f 
2 only A070601M'B 17Bmm17'1 lower 
midrange, 2 only A0102160/508 SOnrm 
12"1 midrange, 2 only A001610T8 
25enroll 1 

40.0 
tweeter, 2 only Away 

networks (d.,.gn. Sr ETI 

rn 

ant 
N kite form) Out lull .n. sec bt n 

b10. (boa kit separate' 
Mel Order: 51.00 pecking, 
"hermit On- cams 5459 colt 

ETI4000/2 SPEAKER KIT: Includes dl 
speakers at 10 lin óT,4000/1 000tem 
with t exception1 he 17&0 17"I 
tower midrange soeaken. The 00000000 
network n also different a H is a three 
wag nelem (In kit farm'. 
Mail Order: 51.00 0000,1 o. 
"I ate.. on carrier 5360 pair 

MIDRANGE SPEAKERS 

157mm11'1 
(A070601/W9) Low Midrange ow Woofer 
30W,RMS., Bohm, frequency response 
4004 to 3kHa 522.95 

125mm(51 (A05060/508) Midrange 
40W,RMS onto recommended c 

v Bon. frequency c 'toonw 1800í to 
10410 023.50 

tt 

19. 

eO 

ETI4000/2 SPEAKER BOXES (ONLY) 
Includes two plofnsoonally assembled 
boresactly a, describe by ETI. All 
vou do n sotto 0peaken and ...oven 
n and mount m a h ner6d. Walnut nth, in 

BOcnalhl 39.4cmlwl 
35 5crnsldl 
Ma 1 Order: 51.00 packing, 
fn -ht On-Urnr 

5Omm(2'1 (A00210/509) M,drenge 
50W.RM5 won recommended 00000001, 
Ann frequency response 50000 t a o 
Sklar 034.75 

SOmm12'1 (A1302160/SOB) Mdhange 
80.5.RM5 w,th tecomme,'.4000000, 
Bohm frequency response 50000 to 
tows 535.50 

TWEETERS 

25mm(1'1 

airmaanr I000162/TB) Tweeter 
IOW.RMS with correct crossover, Bohm, 
Irea.ncr response 1600Hí to 2000,. 

513.95 

10 WATTS RMS PER CHANNEL 
AMPLIFIER FOR ONLY 524.50 

(less ,.ealwark, knob,, power trans. 
former' - A FANTASTIC BUY -. 
Listed stocks, 

IS.. EA August 79 for rented. Thh. 
amp n u ell. for crystal prom.o can. 
ridge roar. Can be driven loom megnelc 
cartadge rant n Some ~Mon of special 
oreamp Eh ... $0.SD ,. amp can be 

leP.N. 
direct from rail voltage of amp 
provided). 

TNn.latmr Itmc.Nly wound loo inn 
anol ... only 5950 

,Np.1St 

3 OO . 
m 6' 

wjk 

300 WATT AMPLIFIER KIT 

"The BRUTE" -develops 300 wet Into 
4 ohm.. 200 watts into o ono.. 

COMPLETE KIT FOR ETI466 300 Watt 
AMPLIFIER MODULE tress M.,mk end 
PO . transformed, exwtly . described 
,n ETI Feo 'BO. ,ricludeng p00nlla heat. 
sort 61.eket. all nun, bol,, ninon pease 
.te 

ONLY 563.50 per module. 

All 'pans for ETI466 are evadable 
separately: ETI466 printed board 57.00; 
Mí15003 end M115004 ',enlisters 5580 
to, 2500 cal/10V Cam 53 90 .a:.1 ohm 
SW Resistors 65c ea; 62 volt tenet 51.00 

HEATSINK FOR THE BRUTE" 
TM, an be done In two woo 

menfioned by ETI, la.. you can make 
your own out of Num,aum (Mach n net 
as easy as N looks and it why critical), or 
You an buy the Philips 6506C Ileeteank 
rot 529.50 
PCB. T, is to the only conwn al 

se ,able in Au,tralie that s 

recommended'. 

HEATSINK BRACKETS FOR 
POWER TRANSISTORS 
FOR 300 WATT AMP (Pre shelled) 
Cana be used 0th,..,, lout T03 c 

Power trans...0 o be clamped to 
e hNs.nk (also takes 4 T0220 c 
bnsntal 55.00 pr. 

PLAYMASTER 300 WATT AMPLIFIER 
KIT (See EA loto IS). 

TO. full technical know how 0$ the 
"Electronics Au.trtur stall n. been 
Pot .10debgmng tars sow. 300 watt 
tn , 

Th. 300 web mptrleer module kit 
mbedew heermk, thermal at at nuts, 
bolts, etc 

ONLY 575.00 
POWER SUPPLY TO SUIT: ,neludes 
bteensformer and ell necessary . 

552.95 

POWER TRANSFORMER to wet "Lute" 
Seually 4.1.oned nigh P 

Ioon, ... 2408 a.c. sinewy; Sacondare: 
2 K 47V 3A, 2 15V ft %A I96a 114 
a 1101m $32.50 

532.50 
FAN it alp available (which runs directly 
off 948 ke. secondary o1 power tram - 

former 529.90 

CASES suitable for 300 wet Amp or 
wherever . large Cate o required: - 
RACK MOUNTING ETI4000 CASE 

&pblully designed Iwppb. jet flat 
pall, setin tno4ised 1.6mm lunnntom 
front and back panels, Nth surfaces sun. 
able for screen pinnng etc. Top and 
bottom p.n.s of hard weenng teak 
-mertiolate- w.m 1.0rnm steel base. 

Side panels 3.0n, sans anorlded ale. 
miaum Nth chrome handles 

Foot alum.mun.x r.,ons ere used to 
hold the la, bplian, front and back 
Puts nn pouf on. 
Site. 134mm1n1 x 419..1 a 28omm 
al 555.00 

WOODEN SISEO ETI4000 CASE 
Y act the same sue end same 

matertalsI used .n ETI4000 rack mourn 
dlistte co. 

. 
excrot side panels me mesh of 

ark wood (13mml la reallysuperb 
molting car, 

ONLY 545.00 

2Smm11") 
IA001610/TI) Tweeter 
100W.RMS pawl correct crossover, Boom. 
frequency response 2E117 to 22k0í. 

016.95 

THE FANTASTIC ETI 'SERIES 4000" 
AMPLIFIER KIT 

stb 
. m 

OMOusooN t e 
r1:4:11::& 

This a00l,frer kit ova or..nelly marketed 
by u around August '79 and so la has 

surpassed a pre ed sales Igor. - 
e, 500 have been told ,n ad, end n dill 

of in ry, n, The 
reason s for ten e 

Scout. the 0OnplHeenorooks dal Performs 

murk, 
s coinmercul unit, around mo 5600 

end yet n re N Ism 5199 (with 
wooden sal. ease). 

Pct,,e shorn amPlil.r with tack mount. 
i g caw. Also Netter. m wooden 0,0ed, 

hoooak woodearned 13onm poor. Of 
d emceed of metal foe ;.des -Gano 

the same oche. , 

When you tb, m. 0Ncent kit 
from us ed in etmg mat 
Me Eh rat complete o the m nub 

we elm offer 7 day men doled 
gueNotee if ya dunk eon kit mar 

be a Mae too Mounted for You, and 

you'd rather not attempt n. 

Sell. 4000 Amplifier (with wooden 
sides 5199.00 
Series 4000 Ampld,er tenth tack 
mounting sides) 5209 00 

For the teal audiophile we have also 

made evadable two ,motormen with 
extremely low hum eherectemdn. 

A "C" Core 'Freestone. for 510.00 
eat,., o specially .mponed toroidal 
,andorne, let 532 00 *ate, No change 
n needed 00 amplify ato,O to add 
into nand r oroo, They we both rat. 
at 28 -0 - 26 volt,/2 Amps on second 
ay and could be used .n many Note 

ot 
A.C. of 

the ttorch.. when use 
or 

~en, 
(Save up to 570 on locally produced 
toroidal bmwformenl 

TOROIDAL TRANSFORMER . 559 90 
lyre: 40101 1 OOldrmlmm Nome.' 
"C" TRANSFORMER 526.50 

ETI4000/1 SPEAKER BOXES (only) 
induct. two p,olessanally eqemded 

000aker boon *seedy as debr.brd by 
ETI /or that project ... NI that Is rector. 
for you to do re sere01 speakers end doss. 
owns fená form' in and ono 
bond so e.. 

m 
Walnut hnitn. Dnnenuon.: 

100.011d. 39cmled a 35cmldl. 
Mail Ord.: 51.00 packing. 

re.ght On -carer 5300 pair 

Complete 4000/1 Speaker System 
Rmloding weaken, 0,0,00.0,0 and boxes - eryth,ng you need to complete Ins 

onahc pan ofscree... 
Man Order: 51.00 pack., 
"bete. on -carrier .. , ONLY 5759 parr 

Complete 4000/2 Speaker System 
boon g speaker,s 

r 

ra .or and boxes 
,ng you need m complete eon 

a l - tas1b pas, ofspeaker.' 
ONLY 1560 pair 

CROSSOVER NETWORKS 

ETI4000/1 4 WAY CROSSOVER 
NETWORK (Kh Form) 
C,oaover po.nts1 15000, 75000. 3kelt 
000A. RMS. Ideogned by ETII 800,0 
Sue. 330mm 246mn 5170 Pei, 

L 

1 

ETI4000/2 3 WAY CROSSOVER 
NETWORK (KS form) 
C,mtove, pm. 7000í and 3k H, 
1004. RUS (designed by ED) Boom, 
Sat: 210om . 130nm 591 pair 

ADP500/4500/1 3 WAY CROSSOVER 
NETWORK (Completely assembled) 
Caw , 0101010. 50000 and 450000. 
40d1 vRMS IPhd,p deu0nl. Roam. 
Ste. 105mm 100mm 541 pair 

. .5 
60 WATT LOW DISTORTION 
AMPLIFIER MODULE KIT 1E71470) 

Compete 60 wet amplifier module 
1 lee used ran ETI40d0 ampnMrl 

Abwlumty a thing rrow,ng heat 
. rid en hedware, Features very low finks 

and Cary angle mo:Note0. 
Can be used to oeplace 

ev 
construction. 

.r oider modules aM bog you, 
p .en. stolen can to scratch. 

a. 529.90 

ETI471 HIGH PERFORMANCE 
STEREO PREAMP CONTROL KIT 

Des,goe4 to 
c 

oso maní 60 wat 
E 470 module` bat s such an 00P' 
0.00 deg0 It update 

dpbnng Posterns e in to 
g a 

a ne 
gns, M at fea unheard of eon 

other preterits designs. e, all corm, 
tiont troupe RCA sock., and controls 
going direct 00 PCB. Every,bng des.0004 
for My, Performance, Power ,pudre 
menu: 15, -1S morn DC at les 5 Amp 

547.90 

ETI472 POWER SUPPLY KIT 
As user n 4000 Ampl,1,0., From 240 

V A C Input row - 40 volt 
owls 

t 
to ptt,ter 

modules. Also go. out and - 15 volt 
Iohls ft Pn Pre.. 0v, 5itcoestOm, 
Plate Nth transformer, 

with Sbnd.td Trodornet 547.90 
with "C' Con Transformer . 55790 
Mtn Toroidal Trmlotmer , , 579.00 
All component, are /wa.,ae seoarab, 

Ira for the ETI4000 Arnolmer, 
ETI470 PC8 53.50 
ETI471 PCB 59.50 
ETI472 PCB 54.50 
BOV6dB 0356 
BDV658 53.56 
Wnh.n and bushes tot 8OV641/6513 
(Set o14) 51.45 
Front Panel (drilledl 515 00 

NIKE II - The obl.nt is to de,1100 
n.my bombe bra Intng m.u4, 

them. If you miss he bombe,, tney 
bomb your factor.. and low e 

second p 9 ierels of aey. 
(Cassette) 512.95 

MARTIAN INVADERS - S,m.lo to 
'space Invaders". Can you hold out 
age.mt an M from Mar, Zap all 
the memar of the 1.r.á,09 Party and 
another group coot, all*, you. The 
longer you hold Out the nigher your 

IC 

.te. 

seuel S1á95 
DEBUG - Debug mac ne lenguage 
Modems by . Pa nthrough one 

tructon al a firm.Reloeatsre 
Seven) dnplay opbo,l. 
Kaaren.) 515.95 

TANKTRAP _ A ran.p.rg tank bees. runar You down, You e a combat 
ants., 

contentno.. 

concrete Miners 1 

e ffort to content the tank. Four levels 01 

Play. 

(Carne) 512.95 

MAGIC MAZE - A &seng,ng man 
9a.m Hamng your lantern, you wander 
thtogn a mete hying to Nod potato 
and nay on tie r.chl pal. 10 levels a,d 
IlialMAatiC cormwg, 

(Caoenel 512.95 

SHAPEMAKER In study.no Inn 0100100 
will be on your way tomato. eft.. 

toe use 01 the S mein', gnoh0s 
capability .n your Banc Pol.... 
(Casten.) 115.95 

FASTGAMMON 'TM) - Mao. moo,. 
Tun, ore o Sorcerer'. abd, 

10 

, r'. g.wln,a d0pty. 
An 

t 
oho. Nlo You o Play Gana 

us., the same rolls as the pews. gate. 
(Cann.) 521.95 

PLOT - Is sdf<onu.md and complete 
plottung 
So,ttr B 

packageprogoammer' 

to00nhe 
the 

fy per. 
10,0 compl,. nigh of low too ubon 
o,AMA, 

515.95 

APPLE SOFTWARE 

FASTGAMMONITMI Smiler to Fart. 
gammon on TRSAO, but on dnken0124K1 

526.95 

ASTEROIDS IN SPACE - You fire et 
the arum r the you 
hem C.o., as , space ñota, 
,t. amore n by 0000,4.09 Mr 

(Dn5,11. 32K) 321.95 

FRACAS - An edrentoe ., humarg,di, 
ern, 4wan.. lands and h0byoblms. pow 

dnanengel 

Lassen. (3210 521.95 

Dnbatte (32K) 525.95 
BATTLESHIP COMMANDER - poject 
o1 9,100 n to locate and destroy the cone 
ate warmrO before the COMputer 
Mcerm end destroys your warW e 
Cassette (32K1 515.95 
Diskette (32K) $21.95 

TRS80 and SYSTEM 80 SOFTWARE so 

POKER PETE - Pl. 5 card drew poker 
Welch Peter snuffle and deal tads, He 

wt. challenge you with au11t. rases, cant 
and lam. And Pew has a gun 3 keels 

(Cassette) 512.95 

RUMMY MASTER - Play Rummy 
mown the computer.Eception 

oh ,0 

w 

.. d0ey r and. Me discards 
and cards that Ma been melded you. , 

(Cassette) $13.95 

MATCH CARDS 6 BANKSHOT - Two 
programmes on one Shen. 

ATCH CARDS 10 a concentration 
Woe game where you ma1M number, ' 

two on"mc, C 0*0Fao one 
your .0411 Au ring n 

N OONOSH 
BANK0 n a 00On take game for 

w Not tbn, tier k NI 

0 .ht hall en pocket. but n You 
u nn u . w.frm 

the 

(Coven.) 51195 
fASTGAMMONITMI As described In 

Sorcerer Sol mare, but made lot TRSAO 
or System 80 

Cassette 521.95, 
050.110 526.95. 

DEBUG - A. discoed .n Sower Son 
ware, but made for TRS80 or System 80 

315.95 

LOWBALL POKER - How low can you 
go It's you .ghost Meese Mologwd the 

weft mend sons Don't (Pre her la 

n paed - Moser Play. an .cell Zit ge^he 

(Cassette)) 51295 



Lab Notes 

C1 
220u 

R1 
470k 

1N4148 

Vout 
R2 
470R 

OV 

I LOAD I 

Figure 14. A basic variant of the Figure 12 circuit. 

If there is a low -impedance load in 
parallel with the C -R network a 
current -limiting resistor must be wired 
in series with the discharge diode, as 
shown in Figure 12. If there is no load in 
parallel with the C -R network then an 
artificial load'must be provided to com- 
plete the discharge path, as shown in 
Figure 13. 

Figures 14 and 15 show two basic 
variations of the above circuits in which 
the C and R networks are configured to 
give a falling output voltage across Rl. 

Finally, Figures 16 and 17 show ways 
of using diodes to protect two types of 
transistor circuit from destructive 
damage. Figure 16 shows how to protect 
a pulse -driven common -emitter ampli- 

IN 

Cl 
220u 

R1 
470k 

1DN4148 
Vout 

R2 
4k 7 

Figure 15. A basic variant of the Figure 13 circuit. 

Ve 

0V 

01 

+ 
Cl 

INDUCTIVE 
LOAD 

Figure 17. An example of the use of diodes to 
protect the complementary emitter follower out- 
put stage of a power amplifier that is used to drive 
an inductive load. 

fier that has a highly inductive collector 
load, such as a transformer or a relay 
coil. Very high back EMFs can be gene- 
rated by inductive loads and can easily 

+Ve 

INDUCTIVE 
LOAD 

OV 

01 

02 

Figure 16. An example of the use of diodes to 
protect a pulse -driven common emitter amplifier 
with an inductive collector load. 

destroy transistor junctions. In the dia- 
gram D1 prevents the collector of Q1 
from being driven above the positive 
supply rail value by these back EMFs 
and D2 prevents it from being driven 
negative. 

Figure 17 shows how a similar type of 
protection can be given to the comple- 
mentary emitter follower output stages 
of a power amplifier used to drive highly 
inductive loads. This circuit can give 
good protection to hi-fi amplifiers in 
which the speakers may be inadvertent- 
ly plugged in at a moment when the 
amplifier is being hard driven. The pro- 
tection diodes must have a current 
rating that is compatible with the 
inductive (speaker) load. 

SWITCHING POWER SUPPLIES 
" The California DC range of switching regulated power 

supplies is now available in Australia. The LR Series of 
open frame supplies provide size and weight savings over 
linear, series regulated supplies. Conservatively rated for 
long life, the LR Series was designed for use in 
computers, computer peripherals and industrial 
controls. They provide power for floppies, tape drives, 
memories and microprocessors. The range includes 
versions with up to four independant output voltages. 

The power supplies range in price 
from $170 to $330. 

Standard features include: 
Plus/Minus 20 percent line 
tolerance 
Inrush limiting on turn -on 
Individual output regulation of 1 

percent 
Individual output current limiting 
with foldback 

r 

9i 

1 F 

Thermal protection 
50 millivolt P -P output ripple and 
noise 
0-40 degrees C convection 
cooling without derating 
70 percent minimum efficiency at 
full load 

MicroPro Design P?y. Ltd. 
PO Box 153, North Sydney, NSW 2060. Phone (02) 438-1220. 
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NATIONAL - FAIRCHILD - PHILIPS - INTEL - RCA - RAYTHEON - SYNTECH - TEXAS - MOTORC 

STRIKE IT 

RICE! 
WIiH 

/2 

FREE ELECTRONIC GIFT PACK (VALUE 
APPROX. $10.00) LIMIT ONE PER CUSTOMER. 

Ellistronics now stock in excess of 2000 
different types of semiconductors plus 
computer components and systems. 

Altogether we have over 8000 various 
electronic components. The largest 

range available in Melbourne 

289 LATROBE ST. MELBOURNE. 3000 
PHONE (03) 602-3282, 602-3836. TELEX AA37758 LSTRON. 

YES! WE ACCEPT BANKCARD. All 
prices valid month of Issue. Heavy 
items sent Comet freight forward. 
Minimum post $3.00. 

All prices In this advertisment are tax 
included. Exempt prices on application. 

SUPER SPECIALS 

2114.450Ns 1 to 7 $3.80 ea. 
8 to 31 $3.70 ea. 
32 up $3.60 ea. 

2716.5v Single Supply $16.75 ea. 
4116 $6.95 ea. 

FLOPPY DISC CONTROLLERS 
FD 1771 $37.00 ea. 
FD 1791 $62.00 ea. 
FD 1793 $62.00 ea. 

MEMORIES 
2758 1k x 8 5v Supply $12.50 ea. 
2716 Ceramic 5v Supply $22.00 ea. 
2732 $66.00 ea. 
MB 8414 (2114 CMOS 250ns)...$21.00 ea. 
65 x 08 1k x 8 CMOS 

8 BIT MPU'S 

$9.00 ea. 

6802 $11.80 ea. 
6808 $10.50 ea. 
6809 $46.77 ea. 
6821 $5.10 ea. 
6840 $7.84 ea. 
6845 $38.94 ea. 
6847 $28.00 ea. 
6850 $4.40 ea. 
6852 ($5.50) $5.50 ea. 

Expansion Kit $64.00 ea. 
Z80 $14.82 ea. 
Z80A $14.40 ea. 
Z80CTC.... $9.49 ea. 
Z80A CTC $11.44 ea. 
Z80 PIO $9.49 
Z80A PIO $11.44 
4116 200ns $8.26 

ABOVE PRICES PLUS 15 PERCENTSALESTAX 
IF APPLICABLE. 

TOP 
Q QUALITY 

LOW COST 
TRANSFORMERS 

R-2150 
Primary: 240V 'AC. 
Secondary Voltage: 12.6 volts CT. 
Secondary Current: 150mA. 
Termination: Flying leads. 
$3.80 ea. 10 up 53.34 ea. 

R-2155 
Primary: 240V AC. 
Tapped Secondary Voltages: 6.3, 7.5, 8.5, 

9.5, 12.6, 15. 

Secondary Current: 1 amp. 
Termination: Solder lugs on transformer. 
$5.75 ea. 10 up $5.06 ea. 

R-6672 
Primary: 240V AC. 
Tapped Secondary Voltages: 15, 17.5, 20. 

24, 27.5, 30. 
Secondary Current: 1 amp. 
Termination: Solder lugs. 
57.48 ea. 10 up $6.44 ea. 

EXTRA SPECIAL 
50 Electrolytic Capacitors from 
1 uF to 4.700 uF. 

$3.00 per pack. 

DIAL 
DESK 

-TELEPHONE 
Only $8.50 each. 
2 for $16. 

S2000 8" (200mm) wide range general purpose. 
Includes transformer, mounting holes for P.A. and 
background use. Very smooth over-all response 45 
Hz -12 KHz. Fitted to a 1.9 cubic ft vented enclosure 
they sound unbelievable. 
8 Ohm 8 Watt RMS 5.6 oz magnet. 
66.00 TRADE, $6.95 Inc. tax 

DIRECT IMPORT PANEL 
METERS 

AT LOW, LOW PRICES 

DC 
MLuAMPERLS 

mu -65 
l00uA -1á0Ó ohms 

Dimensions: Overall - 100mm(W) x 
82mm(H) 

Scale - 100mm(W) x 50mm(H) 
Mounting: Hole required -63mm 

Bolts centres - 80mm(W) x 64mm(H) 
Nuts and washers provided 

$10-$18 ea. plus $1.52 tax 
MU -45 
O-1 MA -120 ohms 
O-50UA-1400 ohms 
O-5ADC-3 Shunt 
0-20VDC-100 ohms 
$6.91 ea. 
plus $1.04 tax 
MU -45 VU 
METER 
VU (OdB equals 1mW 
into 600ohms) - 1,000ohm 7 $7.93 ea. 
plus $1.11 tax 

MU -45 DIMENSIONS 
Overall - 58mm(W) x 52mm(H) 
Scale - 58mm(W) x 31mm(H) 
Hole required - 44mm 
Bolt centres - 38mm(W) x 38mm(H) 
Nuts and washers provided 
10 or more less 10 percent 

- AINSLEY - HI FLEX - SPECTROL - AMPHENOL - UTILUX - SOAR - SANWA - HITACHI - 
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- WESTERN DIGITAL - AMI - SIGNETICS - SILICONIX - VERO - EDDYSTONE - ATC - BOURN - 

$9.75 ea. 
AUSTRALIAN MADE 

WELLER SP25D MARKSMAN 
Mains voltage constant heat 25 watt with 
5/32 tip (lightweight 185 grams). 
Made in Australia Weller gives you 
better value .in soldering irons than 
most imported irons. Fully 
guaranteed. 

SPECIAL FOR THIS MONTH AT ONLY $54.95 ea. 
WELLER WTCPN SERIES 

LOW VOLTAGE, TEMPERATURE CONTROLLED SOLDERING STATION 
A transformer powered soldering station, complete with a low voltage, temperature controlled soldering pencil. 
The special Weller "closed loop" method of controlling maximum tip temperature is employed, thereby 
protecting temperature sensitive components while the grounded tip protects voltage and current sensitive 
components. The soldering pencil features a stainless steel heater construction, a non -burning silicon rubber 
cord and a large selection of iron plated tips in sizes from .8 mm diameterto 6 mm diameter with a choice of tip 
temperature of 600°F/315°C, 700°F/370°C and 800'F/430°C. 
A redesigned transformer case features an impact -resistant noryl for durability and protection against 
accidental damage, a quick connect/disconnect plug for the soldering iron, extra large wiping sponge, tip tray 
to store extra tips, plus an improved off -on switch with a long -life neon indicator light, a non -heat sinking 
soldering pencil holder and a 2 m flexible 3 -wire power cord. 
The soldering iron is normally provided with a PTA7-1.6 mm screwdriver 700°F/370°C tip. 

SPECIFICATIONS 
Power Unit Power input 240 Volts 50 Hz 60 Watts Int. TransformerOutput Voltage -24 Volts (Full Load) 

Power Unit Size - 113mm x 187.3mm x 92mm 2 Metres, 3 Wire Power Cord. 
Soldering Pencil Soldering Pencil Wattage -48 Watts Tip Voltage °To Ground .01 Volts P -P Pencil 
Weight - 50 gram (W/O Cord) Recovery Time (From 100°F Drop) W/PTA7 Tlp = 11 Sec. 

. Hitachi Hitachi Oscilloscope V-302 
DC-30MHz dual -trace -3 2 1. TV sync -separator circuit 
2. High -sensitivity 1 mV/div (5MHz) - 3. Signal delay time 
4. X -Y operation 

-- 5. Sweep -time magnifier (10 times) 
6. Trace rotation 
7. Z-axis input (Intensity modulation) 

o 
$880 plus 15 percent tax if 

mil _ applicable 

CS-1500An SPECIAL PRICE $520 
130 mm DUAL -TRACE plus 15 percent tax 
15 MHz, TRIGGERED SWEEP OSCILLOSCOPE 

Bandwidth 
DC 15MHz 

Sensitivity 
10mV/div 

Sweep Time 
0.5 ps/div 0.5 s/div 

TRIO 
Simplified circuitry improved performance and dependability 

have been successfully realized with the use of ICs throughout 
A vertical amplifier provides as wide a bandwidth as DC to 

15 MHz, as high a sensitivity as 10 mV/div, and a low input 
capacitance A sweep rate extends from 0.5 µsec/div to 0.5 sec/ 
div in 19 ranges. Further, TV vertical and horizontal syncs are 
available for measuring video signals and, with its x5 magnified 
sweep, its range of application is extremely wide Very easy 
X -Y operation of high input sensitivity for Lissajous measure- 
ments Dimensions: 260(W) x 190(H) x 385(D) mm, Weight: 
8.4 kg 

CS -1570A TRIO $855 plus 15 percent tax 
130 mm DUAL -TRACE 
30 MHz, TRIGGERED SWEEP OSCILLOSCOPE 

Bandwidth 
DC--30MHz 

Sensitivity 
5 mV/div 

Sweep Time 
0.2µs/div 0.5 s/div 

L 
i - 

,t 

,a (: Ip. 

í 
. . i i T i ' i - 

rl 

V152 15 MHz DUAL TRACE 
TV sync -separator circuit 
High -sensitivity 1 mVdiv (5MHz) 
X -Y operation 
Sweep time magnifier (10 times) 
Trace rotation 
Z-axis input (intensity modulation) 

$560 plus 15 percent tax 

SG -402 TRIO 
RF SIGNAL GENERATOR 

Freq. Range 100kHz-r30MHz 
Output Voltage 0.1 Vr.m,s. 
Modulation Method AM (internal and 'external) 

$105 plus 15 percent tax 
if applicable 

. 1 

- 

C01303D TRIO 
5 MHz, 75 mm OSCILLOSCOPE 

Bandwidth DC -5 MHz 
Sensitivity 10 mV/div 
Sweep Freq. 10 Hz 100 kHz 

$245 plus 15 percent tax 
S2010 PVC weatherproof re-entrant 
horn/speaker. Very attractive "off white" 
colour. 8 ohm 5 Watt RMS. Ideal P.A. use. 
Individually boxed. 

SPECIAL PRICE $5.95 ea. 
exempt 
$6.84 inc. tax 

Ellistronics are direct distributors for 
Weller, Hitachi and Trio. For quantity 
discounts etc. ask for Trade Division. 
If we are not No. 1 now, we soon will be. 

NNON - FERGUSON -A & R - NATIONAL - FAIRCHILD - SPECTROL - AMPHENOL - UTILUX 
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S100/Z80 MICRO COMPUTER SYSTEM 
* LEARN AS YOU BUILD 

* START SMALL E-X-P.A-N-D LATER 

* AFFORDABLE - FLEXIBLE 

Build up your own Z80 based home computer based on the DGZ80 described in ETI 1979. Designed by David Griffiths this is probably the most 
powerful S100/Z80 project described in the world to date. The big advantage of starting with the S100 bus is the flexibility. No need to pay $400-500 
for an expansion interface.IJust plug in otherboardsto suit your requirements. A suggested starting system is described below and is supplied with 
sgmple programs and full documentation to enable you to learn the basics of microprocessors. 

TO PRINTER (OPTIONAL) 
S.E.C.I. 

KEYBOARD 

I I 

POWER 
SUPPLY 

I 

ETI 680 
280 CPU 

S100 BUS 

ETI 640 
640 VDU 

MICROWORLO 
280 BASIC 

o 
o 
o 

MONITOR 

Need Basic! Then just add 16K or more of RAM, feed in the MICROWORLD Z80 BASIC 
and RUN! You may also like to use the 681 PCG (PROGRAMMABLE CHARACTER 
GENERATOR) to expand the capabilities of the VDU to fine graphics and joystick control. 
A 16K ROM KIT is available for those who prefer BASIC in ROM. 

16K ROM ETI 681 
681 PCG 

16K RAM 

S100 BUS 

8300 PRINTER 

1 1 

MICROPOLIS 
SOFTWARE 

1 

S100 BUS 

KB05 Economy Keyboard 
CLARE. C70/MGP microprocessor controlled keyboard 
DGZ80 S100 computer board complete kit (fully socketed) 

Assembled and Tested 
DGOS ROM - operating system, single 5v EPROM 
DG640 VDU Kit 

Assembled and Tested 
MONITOR - Converted TV for direct video 
TCT 16k RAM (2114 RAM) Complete kit $285.00 

Kit less RAMS/SOCKETS $100.00 
ETI 681 PCG as described in ETI June 1980 - kit $140.00 

Need Floppy Discs or a Printer? 

Just plug them into your bus and 

you have a most complete computer 
system at considerable savings. Why 

not experiment with speech genera- 

tion, music synthesis, robotics just 
plug in S100 cards to suit. 

$89.50 TCT 16K ROM complete kit for up to 16K of EPROMS 
$165.00 (less EPROMS) 
$199.25 Z80 BASIC - 11K Microworld basic on tape if purchased 
$240.00 with DGZ80 (kit or assembled & tested) 

$40.00 If purchased separately 
$139.50 8300 printer with RS232 connects direct to DGZ80 
$149.50 MICROPOLIS 1043 QUAD DENSITY DISC CONTROLLER 
$149.50 with drive, power supply and software package 

SECI. Kansas City Cassette Interface Kit 
S100 Mother Board plated through with active termination 
Card Frame with professional finish 

NOTE - Prices include Soles Tax. Contact office for ovai ability of Tax Exempt pricing. 

V°% APPLIED 
TE CHNOLOOY 

PTY. LTD. 

MAIL ORDERS TO: 
PO Box 311, Hornsby 2077. 

Please add $2.00 per order 
towards cost of post and packing. 

OFFICE/SHOWROOM: 
la Pattison Avenue, Waltara 2077. 

Hours: 9-5 Monday to Saturday. 
Telephone: 487-2711. 

$105.00 

$10.00 
$32.00 

$915.00 

$1350.00 
$24.50 
$49.50 
$49.50 
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C short circuits 

Scratch and rumble filter 
RUMBLE 

100u 

e 

BC109C 

O-7 

SCRATCH 

R2 
82k 

R3 
82k 

SCRATCH AND RUMBLE filtering is a 
valuable feature in a hi-fi amplifier but 
is one which is absent from many de- 
signs, or if this filtering is present it 
may well be in the form of a relatively 
ineffective 6 dB per octave type filter. 
This circuit is a 12 dB per octave add-on 
scratch and nimble filter which can be 
connected into the 'tape monitor' circuit 
or some similar facility of the amplifier. 

This is a conventional second order 
filter circuit having passive high pass 
filter formed by the series capacitance 
C3 and C4, plus the parallel resistance 
of R2 and R3 (the latter also being used 
to bias emitter follower transistor Q1). 
A passive filter of this type gives only a 
very slow initial roll off and an ultimate 
attenuation rate of only 6 dB per octave. 
A bootstrapping resistor is therefore 
used to improve performance. 

Above the cutoff frequency, where the 
gain of the circuit would otherwise fall 
off somewhat, Rl has the effect of 
reinforcing the input signal from the 
output of the buffer amplifier based on 
Q1. Well below the cutoff frequency, 
losses through C4 result in the signal 
level at Q1 emitter being well below 
that at the junction of C3 and C4. This 
results in some of the signal at the 
junction of C3 and C4 being tapped off 
through Rl, with C3 and Rl effectively 
forming a second high pass filter net- 
work. This eliminates the slow initial 
roll off rate (in fact there is a small and 
insignificant peak of about 0.5 dB above 

SW2 R5 
27k 

-ct 
SW3 

01 
BC109C B1 

9V 

C6 R6 
470p 

10u 

4k7 

OUT 

the cutoff frequency) and speeds up the 
attenuation rate to a nominal 12 dB per 
octave. 

The low pass filter works in much the 
same way as the high pass one, excépt of 
course the R and C filter elements have 
been transposed so as to give the correct 
filter action. 

If only low pass filtering is required, 
SW1 can be used effectively to bypass 
the high pass filter components. C2 then 
maintains dc blocking at the input. SW2 
can be used to bypass the low pass filter 
components when only high pass filter- 
ing is required. 

With the specified component values 
the nimble filter response falls below 
unity at approximately 45 Hz, reaches 
the -6 dB point just above 30 Hz and 
then falls away at a nominal 12 db per 
octave. The scratch filter response 
crosses the unity gain point at about 
6.5 kHz, reaches the -6 dB point at 
approximately 10 kHz, and then falls 
away at a nominal 12 dB per octave. 
The worst -case input impedance is 
around 30 k to 40 k with SW1 and SW2 
closed. 

A BC549 or similar transistor may 
also be used for Q1. The circuit should 
be housed in a shielded enclosure to 
avoid hum pickup. Use shielded input 
and output leads. A dual circuit, with 
two -pole switches for SW1 and SW2, is 
necessary for stereo operation. 

Circuit of the Scratch and Rumble filter. This unit 
may be mounted on matrix board and mounted 
inside your amplifier - don't forget two will be 

needed for stereo. If you construct it as an out- 
board unit it should be mounted In a metal box and 

connected Into your amplifier system with short 
lengths of shielded cable. It may be connected 
between the "preamp out" and "main in" sockets. 

TrIS40 
OWN 

SALE OF 
CENTRONICS 
779 PRINTERS 
60 CHARACTERS PER SECOND 
FULL 132 COLUMN PRINT ABILITY 
96 CHARACTER ASCII SET 

NEW OR ' 

USED FROM 

1 :CM vrai 

SMALL BUSINESS 
COMPUTER CO. 

$850 

200 Pacific Highway, Crows Nest. 

S8403/281 
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SBC200 

1,;,jl1}E}};tri4 

[ 
ZOO smote board computer, MHz, 16K E'ROM, 
1K RAM, 160 EPROM, 1 serial port, 1 input & 1 

output parallel port. power on turns, 2K 
monitor -2716 4 Channel counter/tuner, software 
controlled baud rate generator, modem look 
alike, vectored interrupt 

KIT S360.00 ASS 6 TESTED $410.00 

'THE 5700 BUS STOP'.,. 
MPB100 

*i 

wkwerwa 

ZOO CPU board, swiichabre 2 or 4 MIN opera 
ion, power on Nana to any 40 boundary, on 

board 2716 PROM socket, optional front panel 
provision, wan state generator. 2K mocito, 
available. will son dynamic rams. 

Kit $260.00 ASS & TESTED $310.00 

16K STATIC RAM 

Fsl 
P 

2114 low power RAM chips, 40 address boon 
dary, standard bank select 4401/ 4 MHz opera 
ton wnp no wad state required when using our 
chips, wad state generator for above 4MHz 
plated thin holes, solder resist, o0olional 300nS 
RAMS available, 

KIT S315.00 ASS & TESTED $380.00 

32.64K DYNAMIC RAM 

Bank select, 200 nS chips standard up to 4MHz 
speed, will accept 640 rams to give 2560 per 
board, Swich selectable boundaries.:nvmble 
refresh, phantom output disable. standard 5100, 
plated lbw holes, solder resist, components 
overlay. 

KR 320-5525 460.5670 6405615 
AaT 320.5605 480-5750 640-5895 

2708 EPROM 

--á 
Switch selectable as 8 or 160 card 8K address 
boundary, wait state gen. suites ledustry Stan 
deed 2706's standard 5100. plated thru holes, 
solder resist 

KIT 598,00 
ASS & TESTED $125.00 

SERIAL -PARALLEL 
U0 PORT 

L > j A { 
. 

te r 
Owl serial pons *nth 85232 & TTY outputs. 
nine programmable parallel pons, wire wrap 
Cross link area for parallel V0, switch selected 
baud rates. 9600-75 baud, 4 byte address 
decoding for 110, switch selected. prated thru 
holes, solder resist. 

KIT $189.00 ASS 6 TESTED $225.00 

SINGLE DENSITY 
DISK CONTROLLER 

. s 

erk 

2 

ION 3740 Solt sectored, operates standard 8' or 
5' doves, mole or double soled drives, utilizes 
FD1771 controller chip, runs CPU disk opp sop. 
ware, operates wdh Z80, 8085 & 8080 CPU, 
CPIM, BIOS 6 diagnostic pons le surf are 
available 

KIT 5258.00 ASS & TESTED S308..00 

SINGLE/DOUBLE DEN. 
OISK CONTROLLER 

70? -1,1#t 
É 

t 
_ 

.7 

Operates with single & double den. single & dou- 
ble sided drives & 8' or 5' drives In any coma 
tnarion 01 4 drives simultaneously, phase lock 
loop data recovery, with SDOS operating system 
you can run all CPA and CDOS programmes 

KR 5360.00 ASS & TESTED S420.00 

80 0 21 VIDEO 

3,1 

ái3 

On board Z80. 80 Char. x 24 Ines, 7 e 10 
maim, keyboard interface, 96 up & lower 
character. 32 specal characters. optional 128 
extra chal Composite vdeo, for/rev scrolling. XY 
address cur, blinking underline reverse olden 6 
held protect. 

KIT $380.00 ASS 6 TESTED $450.00 

EPROM PROGRAMMER 

2708, 2758, 2716. 2516, 2732 FPROMS 
switch selected. 26V generator, ZIF socket. 
CPA driver program, max. lime 100 sec for 16K 
bit (PROMS mod available for TMS 2716 
EPROMS optional PROM based driver routines 
STD S100, plated Oyu holes 

KIT $205.00 ASS & TESTED $255.00 

EXTENDER/ 
TERMINATOR 

True active termination. fuse proct supply rails 
to exlent.00 socket, numbered test points, reset 
line (75) net terminated, solder resist. plated 
thin holes. standard 5100 art. resists packs, 
this board is a must for reliable operation 

KIT $85.00 ASS & TESTED $105.00 

WIRE WRAP 
PROTOTYPING BOARD 

' 
JIl11.ta n n i t 

Now with plated thru holes, CND & supply rails 
on both sdes, +58 +12V & -12V regulator 
powsgn, Nole array is .1 o .3 10 stet all IC 

package sizes. provision for liner bypass caps. 
5V reg is T03. 

BOARD ONLY $38.50 

TVF9128 TERMINAL 

80 e 24 intelligent terminal. 2 page screen. 
primer pon, dual kitensrty upperflower case. 
110-9600 baud. numeric pad. eraser Control, 
0Y pus block mode, see test, moro based lear 
swore( A0M3t look alike, lull editing 
capablbtles 

$1295.00 

LA31 34 DECwriter 

30 CPS, 128 char. set 110-300 baud Vol dot 
matrix. adltstaae line and character spacing. 
opt numeric keypad, light weight (139s). STD 
RS 232 serial com., opt. Hacter teed, & paper 
roll holder, comes with Inchon teed as standard 

STANDARD VERSION $1595.00 

Z80 STARTER KIT 

Onboard keyboard & HEX display, Kansas City 
cassette. PROM programmer 5100 interlace, 21( 
RAM, 4K PROM, 20 monitor, CTC timer, n 
crops 2 x 8 bit ports. wire wrap area. 120 page 

manual, smote 5V supply, single step, 
breakpoints. 

KIT 5350.00 ASS & TESTED $420.00 

S-100 & 6800 CHASSIS 

AIM 

-aL ernuewoeaao. i 
3 

ry, " 

11 slot backplane, fully card guided. 15 amp power supply, fan, key switch, bench mount, rack 
mount, annodised aluminium. 5 edge connectors standard. 5.100 Bench KO $345. S.100 Rack Kit 
8306. 8800 Bench Kit 5370.00. 6800 Rack Kit $330. Assembled prices add $100. 

ELECTRONICS 
MELBOURNE 
Ph (03) 842.3666 
Trading hours: 10am-6pm Mon to Fri. 

1096 Doncaster Rd. Doncaster East, Vic 3109. 
PU Box 19. Doncaster East. 3109. Telex AA37213. 
DE4LER: Canberra - 81-5011. Sydney - 661-9237. 

PMS100 
Introducing the PMS100 by SME Systems, an all new package microcomputer based on a Z80 CPU. 
This sytem will sud all users ranging from computer technicians, programmers and small to medium 
company accounting requirements. 

4 

Technical specifications are as follows: 
4 Mhz 280 CPU, 64K Dynamic memory with bank select to allow up to 8 pages of 64K 
each, and up to 256K of RAM on a single board, RS232 serial port and 8 blt parallel 
ports. Up to 16K EPROM which can be switched out after power up to allow a full 64K 
of user RAM per bank. Dual 8' SHUGART SABOIR drives running at single or double 
density. Density selection is automatically chosen by the use of double or single density 
formatted disks. External Mini drives can also be Interfaced to the controller. The DOS 
supplied Is compatible with standard CP/M and CDOS to allow a wide selection of soft- 
ware to be used, such as MBASIC, CBASIC, COBOL, ALGOL, PASCAL, FORTRAN, 
ASSEMBLY LANGUAGE, WORD PROCESSING, MULTIUSER, MULTITASKING, AND 
ACCOUNTING PACKAGES. All of which can be supplied from SME Systems. 

The PMS100 is AUSTRAUAN designed and built and can be supplied as a basic system 
or as a complete turnkey system including terminal, printer and software. 

Send 66c in stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST). 
DEALER ENQUIRIES WELCOME. 
Prices and specs. subject to change without notice. 

All prices fax free, for retail prices add 15 per cent. 

`1) bankcc1rd 

welcome here 

Give name, number, expiry 
date and signature for mail 
order sales. 



short circuits 

AC range booster for your multimeter 
MEASURING small audio frequency 
signals is often impossible using an 
ordinary multimeter because most of 
these have a lowest ac range of about 
1 V to 5 V full-scale deflection (fsd). A 
simple and inexpensive solution to the 
problem is to add an amplifier, such as 
the one shown here, ahead of the 
multimeter. 

The amplifier has a switched voltage 
gain of 10 or 100 and would therefore 
boost the sensitivity of (say) a multi - 
meter switched to the 2.5 Vac range to 
250 mV and 25 mV fsd respectively. 
Measurements down to just a few milli- 
volts rms can then be made with 
reasonable accuracy. 

The circuit uses a CA3130T opera- 
tional amplifier in the non -inverting 
mode. The non -inverting input is biased 
to about half the supply voltage by Rl 
and R2 and the input signal is coupled to 
this point by Cl. The input impedance of 

the circuit is set at over 1 M by Rl and 
R2 so that the unit places little loading 
on the circuit under test. R7 biases the 
inverting input and gives a quiescent 
output voltage of about half the supply 
potential. 

Although IC1 has an extremely high 
(open loop) voltage gain, the voltage 
gain of the amplifier as a whole (closed 
loop) is much lower, and is set by the 
ratio of two resistances. With SW1 in 
the x10 position the two resistances are 
R7, and R3 plus R4. The voltage gain is 
equal to the sum of the two resistances 
divided by the shunt resistance (R3 + 
R4) in this negative feedback network. 
This gives almost exactly the required 
figure of 10 with the specified values. 
With SW1 in the x100 position the 
lesser shunt resistance of R5 and R6 is 
switched into circuit, boosting the volt- 
age gain to almost exactly 100. 

Capacitor C4 provides dc blocking at 

the output. C5 is a supply decoupling 
capacitor and should be mounted 
physically close to IC1, C3 is the com- 
pensation capacitor for IC1 I and 
prevents the device from becoming 
unstable. Note that a carefully designed 
layout having the input and output well 
isolated from one another is required or 
the circuit as a whole may become 
unstable. 

Screened input and output cables 
should be used to prevent stray signal 
pickup affecting the signals. The unit 
has a maximum output of about 
3 V rms. It should therefore be used 
with the multimeter set to a range of 3 V 
or less, or if a higher range must be 
used, the part of the scale above 3 V is 
ignored. The amplifier has a flat 
response up to about 30 kHz in the x100 
mode, and up to about 300 kHz in the 
x10 mode. 

R1 
2M2 

R2 
2M2 

R3 
100k 

+ R5 

TC2 
2u2 
10V 

10k 

R4 IC1 
11k CA3130T 

R6 
100R 

C3 

R7 
iM0 

C4 
4u7 tl 10 V 

R3, R4, R5 AND R7 ARE 2% OR BETTER 

OUTPUT 
TO 

MULTIMETEA 

1 
C5 

SW2 
ON/OFF 

220n 

o 

+9V 

CA3130T TOP VIEW 

7 fi 4 3 2 

8 9 10 11 12 13 14 

E 

TIP31, TIP32 

5 
D 

265457, 265458, 265459. 255484 
265485 

COMMON SEMICONDUCTOR PIN -OUTS 
(Cut this out, attach to strong card and stick it to your workshop wall) 

NOTCH OR SPOT 
AT THIS END 

COLLECTOR (INTERNALLY 
CONNECTED TO CASEI 

LEADS ARE CLOSER 
TO THIS ENO OF THE 
PACKAGE. 

2955, 3055 POWER TRANSISTORS 

[ 

eC4»,CMP 

SHIEIDO OEMITTER 

COELE\CTOR O 

O COLLECTOR 

BASE 0 0F338 ` O EMITTER 

BOTTOM VIEW 

BF 115, BF IFS 
ROT TOM VIEW 

FLAT ON SIDE OF 
CASE OR SHORT 
LEAD. 

D 

E 

4 

- U -I 

BC547, BC548, BC5A9, BC557, 9C558 

METAL AREA 

CL 
E( 

BP 139. 80140 
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ROD IRVING ELECTRONICS 
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. 

S100 COMPUTER PRODUCTS 
16K EPROM CARD -S.100 BUSS 8K LOW POWER RAM KIT -S 100 BUSS 

$89.50 

KIT 

FIRST TIME OFFERED 
BLANK PC BOARD - $39 

USES 2708's! 

Thousands of personal and business systems around the world 
use this board with complete satisfaction. Puts 16K of software 
on line at ALL TIMES! Kit features a top quality soldermasked and 
silk-screened PC board and first run parts and sockets. Any 
number of EPROM locations may be disabled to avoid any 
memory conflicts. Fully buffered and has WAIT STATE 
capabilities. 

OUR 450 NS 2708'S 
ARE 58.95 EA. WITH 
PURCHASE OF KIT 

ASSEMBLED 
AND FULLY TESTED 

ADD $36 

Til&a 
shtlyd tlr ar 1" -s-.;i k. 

SALE . pRCE 
CON' 

T 11'aí' l'as..;.tot iltxr 
,i 

N .- i \'21 1 :b'n : :' 1 rrr r, "J: . 

"2/1.k...: n'_i s ...J ,:J': 
. , ..a . 

.. .. 
$159.50 

21L02 

RRRRtbNi,ldllll &IIQIÍIyItDjl (450 NS RAMS!) 

Thousands of computer systems rely on this rugged, work horse, 
RAM board. Designed for error -free. NO HASSLE. systems use. 

ASSEMBLED AND FULLY 
BURNED IN ADD $45 

ALL ASSEMBLED BOARDS 
ARE TESTED AT 4MHZ. 

Blank PC Board w/Documentation 
$44 

Low Profile Socket Set ..13.50 

Support IC's (TTL & Regulators) 
$13 

Bypass CAP's (Disc & Tantalums) 
"17 

16K STATIC RAM KIT -S 100 BUSS 

KIT $249 
A&T $279 

KIT FEATURES' 
1 Addressable as four separate 4K Blocks d 2. ON BOARD BANK SELECT circuitry. (Cro- 

BLANK PC BOARD W/DATA $49 memco Standard') Allows up to 512K on line, 
3. Uses 2114 (450N5) 4K Static Rams. 

LOW PROFILE SOCKET SET $19 4 ON BOARD SELECTABLE WAIT STATES. 
5. Double sided PC Board, with solder mask and SUPPORT IC'S & CAPS. $27 silk screened layout. Gold plated contact fingers 
6. All address and data lines fully buffered. ASSEMBLED & TESTED -ADD 530 
7. Kit includes ALL parts and sockets 
8. PHANTOM is jumpered to PIN 67. 
9. LOW POWER: under 1.5 amps TYPICAL from 
the *8 Volt Buss 

10. Blank PC Board can be populated as any 
multiple of 4K 

... - ,r,A.. . , . .. :.,7.7._. 

iilf.izifmiiiii,ill 
gliii i ilátáli;iii ii{`iliiii 
sr 11 n fa 1 <. 40' + 1,.0°'it= 
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OUR #1 SELLING 
RAM BOARD! 

PRICE CUT! 

$279 

FULLY STATIC 
AT DYNAMIC 

PRICES 

16K STATIC RAM M SS -50 BUSS 
® R y ):;y4 >r ;th 1 

-T 

s im2®a®a®iaaia®r 

fl. 

r>i7 ze 7_' :! i`v 'ZS '12 

. . az 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - S30 

KIT FEATURES' 
Addressable on 16K Boundaries 

2 Uses 2114 Static Ram 
3 Runs at Full Speed 
4 Double sided PC Board Solder mask 
and silk screened layout Gold fingers 
5 Al Parts and Sockets included 
6 Low Powe, Under 1 5 Amps Typical 

BLANK PC BOARD- $39 COMPLETE SOCKET SET- $19 
SUPPORT IC'S AND CAPS- $45 

ITOH Model 8300 PRINTER. $770 plus 15% sales tax. 
This 80 -column printer provides quiet operation, making it suitable for 
use in offices, classrooms and homes. Specifications include 125 
cps, 60 lines per minute, paper loading from bottom or rear and 
Centronics -compatible, parallel interface. 
A bidirectional, dot matrix impact printer with a print head designed 
for 100 percent duty operation, assuring a print life that exceeds 100 
million characters..The precision sprocket -feed mechanism permits 
printing forms from 4'/2 to 9'/2 inches wide. A 96 ASCII character set 
prints in upper and lowercase with the added capability of producing 
double -width fonts in boldface. The vertical format unit provides 
preprogrammed/ programmable tab positions, top of form and 
bottom of form for complete formatting capabilities: 

RITRON 8 SLOT MOTHERBOARD: KIT $65.90 inc. tax. 
BUILT & TESTED $80.00 inc. tax. 

RITRON COMPUTER GRADE POWER SUPPLY:+5V Reg, 10A, 
+ 16V Unreg. Kit of parts $79.95 inc. tax. A&T $99.95 inc. tax. 
Write for list of other power supplies. Tax.free prices also available. 

Perfect for 
OEM's 

$199.00 
Wired & 
Tested 

S-100 Z80 CPU CARD 
. : r ? 

{ 

4 MHZ 

" ,. GI 

tails. -' k 
- 1 i s i 

.wuMv úwv1R1111nÍrrnrtalt«1f ftrrrtilr 
ASSEMBLED AND TESTED! READY TO USE! Over 3 years of design 
efforts were required to produce a TRUE S-100 Z80 CPU at a genuinely 
bargain price! 
FEATURES' 

BRAND NEW! . 2 or 4 MHZ Operation * Generates MWRITE. so no front panel required, 
* Jump on reset capability * 8080 Signals emulated for S-100 compatabii,ly 

* Top Quality PCB. Silk Screened Solder Masked Gold Plated Contact Fmge,s 

JUST WRAP KIT - JWK-6 $39.50 
50ft ea. blue, white, red, yellow wire Just Wrap Tool Unwrap Tool 

r9 
13. ó Bankcard No 

Expiry Date mf3 

Please debit my Bankcard. 

Eli Name 

Signature 

SHUGART 5" MINI FLOPPY DRIVE: $379.50 inc. tax. 
$330.00 ex tax. 

Verbatim Products available. Please write for price lists. 

General enquiries (03) 489-8131, Mail order enquiries (03) 481-1436. Ritronics Wholesale (03) 489-7099. 

Prices current till 7th September, 1980. Heavier items add additional postage. Extra 
heavy items sent Comet freight on Prices subject to change without notice. Send 60c and 
SAE for free catalogues. MAIL ORDERS PO Box 135, Northcote, Vic 3070. Minimum pack 
and post $1.25. 
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The spare 
hand 
A.J. Lowe 

THIS IS one of those gadgets that, once 
you've made it, you'll wonder how you 
did without it! It is a simple, very cheap 
circuit board manipulator, used while 
fitting and soldering components into a 
pc board or while testing or fault- 
finding a board. 

The completed Spare Hand with a project securely 
held and tilted into the 'up' position. 

t.. 

attached to the moving wing of the 
hinge by three clamping screws tapped 
into the wing. 

The hinge is affixed to the support by 
two bolts so that the moving wing can 
sit firmly on the top of the support in the 
down position. 

1 I The gripper may be a strip of 
- ¡ aluminium (that's what I used in the 

prototype), brass or steel, the same 
length as the hinge and 28 mm wide - 
nearly the width of the moving wing. 
The strip is actually a shallow angle - 
see the drawing, so that when the three 
screws are tightened, the gripper pivots 
on the short arm of the angle and grips 
along the front edge. The gripper can be 
cut from angle stock or fabricated from 

The accompanying photos show the 
"spare hand" in the up i.e: 'load 
components' position, and - minus the 
circuit board, in the down, or `solder' 
position. 

The base is a 150 x 150 mm block of 
20 mm particle board. The support is a 
strip of 12 mm timber about 45 mm 
high and 110 mm long. This was glued 
in the position shown and reinforced a 
little with a small strip glued alongside. 

The top rear edge of the support is 
chamfered (see the drawing) to 
accommodate the hinge barrel. 

The 'works' is simply a 100 mm butt 
hinge - the heavier the better, with 
wings about 35 mm wide (to the centre 
line of the hinge pin) and a 'gripper' 

General view of the unit In the 'down' position with 
the 'stop' clearly shown. 

/ . 

General view of the unit in the 'up' position. 
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NEW INSTRUMENTS FROM CHRISTIE RAND PTY LTD 
'SANSEI' 2200A DIGITAL 
MULTIMETER, with a 3'% digit LCD 
display. This new Multimeter has now 
been released, with an accuracy of 0.1% 
fs for under $100. Other features include 
auto polarity, low battery and overrange 
indication. Supplied with Test Leads and 
spare fuse. 

ONLY 
$95 

+$14.25 S.T. 

'SANSEI' 2000A DIGITAL 
MULTIMETER, with a 3'% digit LCD 
display. We are now able to offer an 
AUTO RANGING D.M.M. for the price 
of a normal D.M.M.. It has an accuracy 
of 0.1% fs and features low battery war- 
ning, and overrange indication. Test 
leads and spare fuse supplied. 

ONLY 
$138 

+$20.70 S.T. 

MONEY BACK GUARANTEE 

SABTRONICS 8610 FREQUENCY COUNTER 
gives you a first class high stability instrument 
at the hobbyists price, for a 8 digit counter. 
FREQUENCY RANGE guaranteed 10Hz to 
600MHz (typical 5Hz to 750Mhz) with a good 
sensitivity. Measurement accuracy 1 ppm + 1 

digit or 0.0001%. Ageing rate + 5ppm/year, 
gate times 0.1, 1, 10 secs, Battery operated (not 
supplied). 

ONLY 
$181 

+$27.15 S.T. W 

SEND TO: 

ILA ti 
5 

CHRISTIE RAND PTY LTD 
P.O. BOX 48, EPPING, 2121. Phone (02) 477- 5494. 

Packing & delivery $2.00 

Andrews Communications Systems 
IMPORTERS OF QUALITY COMMUNICATIONS EQUIPMENT - Ph. (02) 349.5792/344.7880 

*Bearcat*Regency*Redco*DSI*RF linear amplifiers*RF power transistors 

Bearcat® 220 FB 

$475 
20ch. 

(RRP $567) 

All VHF/UHF commercial bands inc. Au- 
stralian Low Band plus Aircraft band. 
Searches and Scans AM/FM. 
*BC210 $350*Thinscans from $179 

Regency M.100E scanner 

o .." ®,,a 
° 

\ \ S , s 1 Y 

U° d 

First 
release in 
Australia 

$395 
10ch. 

Searches and scans Australian Low Band, 
High Band and UHF to 512MHz. Touch 
tone frequency programming. 
*M400E 30ch scanner $450 

REDCO FREQUENCY COUNTERS 
FM.60 displays to 60MHz $149 
F M.600 displays to 600MHz $225 
FM.600T (TXCO) to 600MHz $295 

NEW KENWOOD R1000 receiver 

; ., 
-r, 

$450 . 
= (RRP $498) 

*D.S.I. 5600AK 600MHz fre- 
quency counter $249 

SHOP 7, GARDEN ST., MAROUBRA JUNCTION, N.S.W./P.O. BOX 33, KENSINGTON, 2033. 

rnicrufrk -- 

Microprocessor Systems, 
Development, 

Sales & Servicing. 

S100 PRODUCTS 
SBC 200 SINGLE BOARD COMPUTER 
Z-80 based 4 MHz microcomputer with 1K RAM sockets for 
8K/16K PROM, synchronous or asynchronous serial VO port 
with software programmable baud rate generator, RS232 and 
interfaces, parallel ports, four channel counter/timer, 
power -on jump, and vectored interrupt operation. Kit with 
2716 PROM $360. 

VERSAFLOPPY 1 DISK CONTROLLER 
Low cost controller will operate with either mini or standard 
drives, single or double sided, in single density. Operates with 
CP/M and is Shugart compatible. Kit $258. 

VERSAFLOPPY 2 DISC CONTROLLER 
State-of-the-art controller operates with all combinations of 
drive types in single or double density modes, and has PLL 
data recovery circuit. SDOS compatible. Kit $360. 

EXPANDORAM 2 DYNAMIC RAM 
A single dynamic RAM card that will hold 64K! Page mode 
operation allows the use of up to eight boards for multiuser 

applications. Supplied with 200 nS 2116's for 4 MHz opera- 
tion. Ideal for use with Versafloppy 2 and the SBC200. Kit: 
32 K $525, 48 K $670, 64 K $815. 

MPB100 Z-80 CPU 
Operation at 2 or 4 MHz, on -board PROM, power -on jump, 
can be used with or without front panel. Kit $260. 

PROM100 PROM PROGRAMMER 
Capable of programming all popular EPROMs such as 2708, 
2758, 2716, and 2732. Zero insertion force socket is stan- 
dard. Kit $205. 

MST 16 K STATIC RAM 
Uses 2114's with bank select, addressable as 4 separate 
blocks on 4 K boundaries, wait states, fully buttered, phan- 
tom signal. Kit $299. 

VDB 8024 VIDEO DISPLAY BOARD 
On -board Z-80 and CRT 5027 controller. 80 x 24 lines plus 
programmable characters. Kit $380. 

Z-80 Starter Kit Kit $350 MPR 16 2708 PROM Kit $95 
Ithaco Intersystems Z-80 CPU Kit $156 VO card serial & parallel Kit $189 
Ithaco VDU 64 x 16 Kit $155 Monitor for SBC 100 $60 
Ithaco 2708/2716 PROM Kit $115 CP/M Disc operating system $145 

Rack mount cabinet and mother board available 
soon. Some other cards in design stage. Add $50 
to prices for built and tested. For mail order add $5 
for reg. post. Please write for more info on any 
product. 

MICROTRIX, PO Box 158 Hurstbrldge, Vic., 3099. Ph. (03) 718-2581 AH. 
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short circuits 
two strips as in the prototype. The depth 
of the inside of the angle must be. 
slightly more than the thickness of the 
circuit board - about 2.5 mm 'is deep 
enough. 

The screws were tapped into the wing 
of the hinge in positions to avoid the 
existing holes in the hinge, and to give a 
good grip on the circuit board. In the 
prototype the centre line of the screws is 
10 mm back from the front edge of the 
hinge. The outer edge of the gripper is 
made to align exactly with the outer 
edge of the hinge. 

The stop which limits the backward 
movement of the hinge is simply a strip 
of aluminium about 12 mm wide cut and 
bent to a suitable shape and bolted 
through the hinge and support. 

If you have a hinge handy - make 
one of these right away, it'll take only an 
hour, and you'll be glad you did. 

If you use the spare hand for testing a 
circuit, a strip of plastic under the 
gripper will prevent short circuits. 

For those who make large boards, the 
spare hand could be increased in size 
with two hinges attached to the support, 
but make sure their axes are in line. 

HINGE PIN 

HINGE 
GRIPPER 

CLAMPING SCREWS 

14 

SUPPORT 

BASE 

Side elevation of the Spare 
Hand showing construction. 

Microproce 
made 
easy . y 

4 

. .. 
!St) , 

3/4.: 

= 
w. ©* 

O 

HP's new 5036A Microprocessor Lab is a 50 hour, hands-on 
course that makes it easy for you to learn about microcomputer hard- 
ware, software and troubleshooting-and at your own pace. 

It comes as a 20 -lesson, 454 -page textbook and a microcomputer 
in a briefcase designed to go where you go. Makes it fun to learn 

Name: 

Company: 

Address: 

Post Code: Phone: 90923 GM 

O 

about microprocessors. 
5036A Lab. $864 

Optional troubleshooting tools, $675 to $1150. 
To order, or for full details, contact your nearest 

HP sales office. Or, mail the coupon. Pecan subject to change, duty a sales tax. 

[hPJ 
HEWLETT 
PACKARD 

Adelaide 2725911/Auckland 687159/Brisbane 2291544/Canberra 804244/Melbourne 896351_ Perth 386 5455/Sydney 4496566/Wellington 877199 
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AnAirFoA. 

Opportunities no shop floor 
Apprenticeship can offer. 

Right now, you can take an Air Force 
Apprenticeship and become a specialist in 
Airframes, Armaments, Radar, 
Communications, Propulsion Systems, Flight 
Systems or Motor Transport. 

Full time training recognised and 
respected by Australian employers. 

For the first 21h years, you will be taught on 
some of the most up-to-the-minute equipment 
under the expert guidance of professional 
instructors. In modem laboratories, classrooms 
and workshops. 

Understandably, when you have completed 
your initial training we expect you to spend 
another 67/: years working for us. On fell adult 
pay of course. 

It's not easy! 
Success demands application. And a 

disciplined approach to work. As an Air Force 
Apprentice you'll be required to study in your 
own time. And regularly sit for exams. The 
rewards are there. Many Apprentices go on to 
become Officers. 

It's not all work. 
You will have stacks of time to relax provided 

you're on top of your studies. At both training 
bases (Wagga Wagga and Laverton) excellent 
sports facilities abound. Gyms, football 
grounds, golf courses, swimming pools, tennis 
courts and many clubs. 

What about entry qualifications? 
You need to be 15 and under 17 years at time 

of entry, an Australian citizen or able to meet 
our nationality requirements. We also expect 
you to have passed (or be in the process of 
passing) your *10th year of formal schooling 
with above -average marks in maths and science 
with a physics content. And be reasonably fit. 

with a Careers Officer the better. The address 
is in the phone book and there's no obligation. 

Alternatively send or phone for the facts: 
Brisbane: Townsville: Sydney: 
226 2626 71 3191 212 1011 

Wollongong: Wagga: Canberra: 
28 6492 21 1100 82 2333 
Hobart: Adelaide: Perth: 
34 7077 223 2891 325 6222 

* 11th year will be required for 1982 entry for 
Certificate of Technology Scheme. I.f lift 

To: 
AIR FORCE CAREERS 

The scope for the future is enormous OFFICERP.ü. Box XYZ 

Yes! I ate interested in alt Air Force 

Newcastle: 
2 5476 
Melbourne: 
61 3731 

On completion ofyour A ' renticeshi , tit the interecity nearest you , 
p pp p, you'll 

be part of a team servicing, repairing and 'renticeship. 
PI nd me#uII detáit5.' testingsome of the most advanced and 

sophisticated aircraft and equipment in the 
country. The technology of the future will 
be in your everyday working life. 

Apply now! 
Air Force Apprenticeships are very 

popular. So the sooner you have a chat 

You're somebody 
ifl T i ' :k°'s Alr Force 

Authorised by Director -General Recruiting Dept. Defence 

Ime: r: 
,llil 

1 
,, 

. . , State' - Postcode: 

'DateoíBirth: / / , AFAfr23p.FP 
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1l.. -GENTLE TOUCH DIALER 00 NUMBER RE-0IAL 
ááÓFLASHING.1.k1IN i 

0p0 $29.99 

* New 
dialer 

DIRECT REPLACEMENT FOR 
AUST. ROTARY DIAL! 

309K 
15A 
MOTOROLA 

50+175 
1 

open 7 days 

CENTURY PANS! 
1 00 Ne-Z NEONS. <:: a,$7 50 
2 00 -1-w asst. RESISTORS$Ioo 
3 00 asst ELECTROs;4s3.5o 
4 00 TALSTRIPS asst $2.50 
5 00 asst. KNOBS 1Ta;f7.: $5.50 
6 00 asst POTS .II ";:;'°'19.91 
7 00 asst. GREEN CAPS .,s:;s5.95 
8 00 
Cent 

HpO BBy,Y<Aer1 ISitT4rewStc; SPECIAL PARTS 

laaptirtt[M=S9,95ritches.and 

DECADE POND 
I 0 TRIMPOTS ter;e 53.65 
2 0 CERMET TRIMPOTS $ l . oo 
3 0 std. POTS :?;:.4" $ 1.90 
4 0 switch POTS á14.:ep:,S2.70 
5 0 dual gong POTS <f t. 53.96 
6 0 PVC mains cable CLAMPS 755 
7 0 Ye- diem*FERRITE RODS $3 
8 0 osst TRANSISTOR H'SINKS$I 
9 0 oss.t FUSEHOLDERS 3AG $2 
i0 0 3AG FUSES '4 1;,:47,%1°° SI 
II 0 asst SWITCHES` r'4,,':11$2.5o 
12 0 14 pin OIL SOCKETS $2.00 
13 0 I4pin DIP PLUGS $lso 
14 10 16pin DIL SOCKETS $2.30 
IS 0 PL -259 co -,w PLUGS $3.30 
16 b 600 PIV 2SA RECT. $3.50 

SUPER 6'sAr . 
SAVING! ".=,sst : 
/.2v CAR CASSÉtTE 

Ti9PE HEAD AE/x9Ce 
REST PROBE 

S 

ANO 

I ` 
FSAoNSE 

n 

/UEG/ 00139 DEC/f 

°R fs 

X010 
W,nt 

DOLBY 

EXPO Trent 
aadoi«y 

. rwny a, 
WAS SWrITN ( ftaaf. SWITCH 

CA SSETTE $139 Ce4Nriore 

DECK (Sent Freigh t On/ -$,Rvós cáóó 
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General Instrument's Keyboard Division has combined state- 
of-the-art microprocessor technology with the reliability and 
simplicity of capacitive keys to create a highly flexible, low cost 
keyboard for OEM's and hobby projects. 

The C70-MGP is chock full of features like 4 level ASCII encod- 
ing, serial and parallel outputs, N -Key rollover, provision for 
RS232 and 20MA loop connection, cursor control and user 
definable keys and programmable baud rates, all for around. 
$150, plus tax. At a dealer near you. 

AUTHORISED DEALERS: Sydney (02) E. & M. Electronics 51-5880. 
A.E.D. 632-6301. Applied Technology 487-2711. G.E.S. 439-2488. 
Melbourne (03) Sontron Instruments 568-4022. Cottage Computers 
481-1975. Ellistronics 602-3282. Stewart Electronics 543-3733. 

Brisbane (07) Baltec Systems 36-5183. Zero One 
Electronics 371-6707. ACT (062) Ortex 82-4995. Adelaide 
(08) Rogers Electronics 42-6666. Perth (09) Micro 
Controls 325-2444. New Zealand Southmark (9) 79-807. 

daneva control pty.ltd. 
66Bay Road, Sandringham, Vic., 3191. Ph: 598-5622 Telex: AA34439 
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These pages are intended primarily as a 

source of ideas. As far as reasonably possible 
all material has been checked for feasibility, 
component availability etc, but the circuits 
have not necessarily been built and tested in 
our laboratory. Because of the nature of the 
information in this section we cannot enter 
into any correspondence about any of the 
circuits, nor can we produce constructional 
details. 

Dual digital dice 
9V Two identical seven -segment display 

13 
X4081 

DISPLAY 1 

i 

11 

OV 

IRCUIT 1 12 NEEDED) 

OSCILLATOR CCT (ONE NEEDED) 

TO BOTH 4511': 

OV 

. ..: ....................................... . ::t.:. ,.,,...,, ;»:.;;:.: :;; ;:; :: >:;::»>:::<:: ::::;::; ;:.;;:.;:;:;:: :.;:.;:: .:;;.:.::: : 

Electronic thermostat 
Yet another idea for a 555. This circuit, 
from Benjamin Simons of Beecroft, 
NSW, uses a 555 timer IC to switch a 
relay when the temperature on a ther- 
mistor reaches a preset upper level and 
turn it off when the temperature 
reaches a preset lower level. The on and 
off states are determined by the values 
of Rl, R2 and R3 and on the resistance 
of the thermistor. You'll have to 
experiment to find them. 

Mr Simons suggests the circuit may 
be used to control a ventilator, fan or 
chemical bath. 

driver circuits, driven from a common 
counter circuit, provide the numerals 
for this dice devised by Russell Sharp 
of Belmont, Victoria. 

The counter is driven from a 2 kHz 
oscillator, the 4011, and generates a 
count sequence from 1001 to 1110. The 
terminal count (low on output 1111) is 
inverted to load 1001 into the parallel 
inpitt of the 4029. When your finger is 
pressed on the touch pad the collectors of 
Ql and Q2 go high and pins 4 and 5 on 
the 4511 are held high for about three 
seconds after your finger is removed 
from the touch pad. The delay is pro- 
vided by Cl and Rl, together with the 
4081 gate. The high on pin 5 of the 4511 
loads the last data present on the 
address inputs (AO to A2) into the latch 
of the 4511, whilst a high on pin 4 re- 
leases the display from the 'blank' mode 
to display the contents of the latch. The 
number is then displayed. When pin 4 
goes low again after three seconds, the 
display is blanked to conserve battery 
power. 

The high clock frequency ensures 
that the dice has a random result. Even 
if you attempt to touch both pads simul- 
taneously, each die shows a different 
throw. 

TO CONTROLLED 
4sá CIRCUIT p 0 

o 
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ALL ELECTRONIC COMPONENTS 
That's our name ... that's our game!!! 

MAJOR STOCKISTS OF ALL GENERAL RADIO AND ELECTRONIC COMPONENTS 

Only "recognised brands" and top-quality components stocked. Resistors (incl. large industrial types) capacitors, 
semi -conductor devices, switches, meters, valves, metalwork, front panels, plugs, sockets, cable connectors, 
transformers, speakers, etc. Prompt and efficient attention through our mail order department. Major stockist of all 
ETI & EA kits - you name it - we will quote. 

ETI AND EA KITSET SPECIALISTS - TOP QUALITY, LOW PRICES 
LEARN WHILE YOU BUILD 

STEREO UNITS TEST EQUIPMENT MISCELLANEOUS KITS AUTOMOTIVE UNITS 
SI ET 484 Compressor Expander TEI ETI 134 True RMS Voltmeter M 1 ETI 604 Accentuated Beat Metronome Al ETI 317 Rev. Monitor 
S2 ET 482 50 watt per channel Amplifier TE2 ETI 133 Phase Meter M2 ETI 546G.S.R. Monitor (less probes) A2 ETI O81 Tachometer 
S3 ET 482A Preampi Board TE3 ET1 533C Digital Display 513 Ell 549 induction Balance Metal Detector A3 ETI 316Transistor Assisted Ignition 
S4 ET 4828 Tone Control Board TE4 ETI 129 R.F. Signal Generator includes wire for search Head A4 ETI 240 High Power Emergency Flasher 
55 ET 485 Graphic Equalizer TES ET1 130 Temperature Meter M4 ETI 547 Telephone Bell Extender AS ETI 239 Break Down Beacon 
56 ET 48050 watt Amplifier less H/S TE6 ETI 706 Marker Generator MS ETI 602 Mini Organ (less easel A6 ETI 312 Electronic Ignition System 
S7 ET 480 100 watt Amplifier less H/S TE7 ETI 709 R.R. Alternator M6 ETI 544 Heart Rate Monitor A7 ETI 301 Vari-Wiper 
SO ET 480 Power Supply for above TE8 ETI 122 Logic Tester M7 ETI 044 Two Tone Doorbell A8 ET1 502 
S9 ET 443 Expander Compressor TE9 ETI 124 Tone Burst Generator M8 ETI 043 Heads and Tails Emergency Flasher 
510 ETI 444 Five Watt Stereo TE10 ETI 123C Mos Tester M9 ETI 068 L.E.D. Dice Circuit A10 ETI 303 Brake Light Indicator 
511 ETI 422B Booster Amplifier including TE l l ETI 116 lmpedence Meter M I O ETI 539 Touch Switch AI I ETI 309 Battery Charger . 

metalwork TEI2 ETI 533 Digital Display MI I ETI 529 Electronic Poker Machine Al2 E.A. 1970C.D.1. Capacitor Discharge 
512 ETI 438 Audio Level Meter TE13 ETI 117 Digital Voltmeter 1975 Display 5112 ETI 236 Code Practice Oscillator Ignition 
Sf3 ETI 44025 watt Stereo Amplifier TEI4 ETI 117 Digital Voltmeter 1976 Display M 13 ET1 Monophonic Organ A13 E.A. High Efficiency Flasher 
including metalwork TEI5 ETI 701 Cross Hatch Dot Generator M14 ETI 701 Masthead Amplifier A14 E.A. Dwell Meter 
517 ETI 422 50 watt per channel Amplifier TEI6 ETI 120 Logic Probe M 15 E.A. I/C Volume Compressor AI S E.A. Variwiper 
SI8 ETI 426 Rumble Filter TE17 ETI 121 Logic Pulscr M I8 E.A. 240 volt Lamp Flasher A 16 E.A. Tacho for Tune-ups 
519 ETI 429 Simple Stereo Amplifier TEIB ETI 118 Digital Frequency Meter 1975 M 19 E.A. A/C Line Filter A 17 E.A. Ignition Analyser and Tachometer 
521 ETI 417 Over led Distortion Monitor Display M20 E.A. Bongo Drums Alb EA. Strobe Adaptor for Ignition Analyser 
S22 ETI 410 Super Stereo Sound Source TE I9 ETI 118 Digital Frequency Meter 1976 M21 E.A. Keyless Organ A 19 E.A. 1975 C.D.I. Capacitor Discharge 
Width Control Display M22 E.A. Auto Drums Ignition 
524 ETI 427 Graphic Equalizer TE20 ETI 222 Transistor Tester M23 E.A. Electronic Roulette Wheel A20 E.A. Mains Supply for Car Cassettes 
S25 E.A. Playmaster 10 + 10 TE2I ETI 1137Input Thermocouple Meter M25 E.A. Digital Metronome A21 E.A. Automatic Heavy Duty Battery 
S26 E.A. Playmaster 128 40 watt TE22 Ell 107 Wide Range Voltmeter M26 E.A. Voice Operator Relay Charger 
S27 E.A. Playmaster 132 40 watt TE23 ETI 108 Decade Resistance Box M27 E.A. Gas Detector Car Boat A22 ETI 318 Digital Car Tachometer (less 
S28 E.A. Playmaster 136 13 watt TE25 E.A. SWR Reflectometer M28 E.A. Led Chaser Metalwork) 
529 E.A. Playmaster 137 3 watt TE26 E.A. R.F. Impedence Meter M29 E.A. Sound Effects Generator see A23 ETI 319A V ariwiper Mk. 2 (no dynamic 
S30 E.A. Playmaster 143 12.5 watt TE27 E.A. Antenna Noise Bridge below braking) 
S32 E.A. Musicolour II IOW w/ch TF28 E.A. 1968 Transistor Tat Set M30 ETI 551 Light Chaser 3channel I000 A24 Ell 319B Variwiper Mk. 2 (for dynamic 
S33 E.A. Musicolour 1 I 11000 w/ch TE29 E.A. 1971 Transistor (F.E.T.) Tester watt/ch. braking) 
534 E.A. Stereo Dynamic Noise Filler TElO E.A. 1977 Digital Logic Trainer M31 E.A. Electronic Poker Machine A25 ETI 555 Light Activated Tacho 
S35 ETI 47060 watt audio amplifier module TE31 E.A. 21/2 Digit Volt Ohm Meter M32 E.A. Remote TV Headphone A26 ETI 320 Battery Condition Indicator 
S36 ET1 4000 Series 60 watt stereo amplifier TE32 E.A. Simple Function Generator M34 ETI 650 STAC Timer A27 E.A. Transistor Assisted Ignition 
S37 ETI 451 Hum Filter for Hi -Fi systems TE13 E.A. Direct Reading Capacitance Meter M35 ETI Wheel of Fortune GUITAR UNITS S38 E.A. Stereo Infrared Remote Switch 
S39 ETI 455 Stereo Loudspeaker Protector 
S40 E.A. Super -Bass Filter Less Power Pack 
PRE -AMPLIFIERS AND MIXERS 
PI ETI 445 Stereo Preamplifier 
P2 ETI 449 Balance Mic Pre -amplifier 
P5 ETI 414 Master Mixer 8 channel 
P6 ETI 419 Miser Preamplifier -4 ch. 
Mixer Preamplifier -2 ch. 
P7 ETI 401 F.E.T. 4 Input Mixer 
P9EA. Simple Mixerfor Pick up.ind Microphone 
PIO E.A. Playmaster 145 Mixer 
PI 1 ETI 446 Audio Limiter 
P12 Eli 471 High Performance Stereo Pre - 
Amplifier 
P13 ETI 477 Moving Coil Cartridge Pm -amp 
Pf4 ETI 474 High to Low Impedence Interface 

RECEIVERS/TRANSMITTERS 
RI ET1 711 Remote Control Transmitter 

Switch 
R2 ETI 71IR Remote Control Receiver 
R3 ETI 71 ID Remote Control Decoder 
R4 ETI 7118 Single Control 
RS ETI 71IC Double Control 
R6 ETI 71 IP Power Supply 
R7 ETI 707A 144 MhZ Converter 
R8 ETI 7078 52 MhZ Convener 
R9 ETI 708 Active Antenna 
R 10 ETI 710 R.F. Power Amplifier 
R 1 I ETI 780 Novice Transmitter 
R12 ETI 707 Antenna Matching Unit 
RI4 E.A. 240 Communications Rece)xer 
R I S E.A. 110 Communicat ions Receiver 
R 16 E.A. 160 Communications Receiver 
R I7 E.A. 130 Communications Receiver 
R18 E.A. All Wave 1 /C2 
R20 E.A. Freniodyne 4 Complete Kit 
R21 E.A. Fremodyne 4 RF Section 
R23 E.A. Mos Fet 52 MhZ Convener 
R29 E.A. Short Wave Converter for 27 Mhz 
R30 E.A. Simple S.W.R Meter 
R31 E.A. 27 MhZ Pre -Amp 
R32 E.A. 1030 MhZ Pre -Amp 
R33 ETI 718 Shortwave Radio 
R34 ETI 490 Audio Compressor 
R35 ETI 721 Aircraft Band Convener (less 

XTALS) 
R36 ET1 726 6 or 10 meter Power Amp 
MODEL TRAIN UNITS 

TE14 ET1 487 Real Time Audio Analyser 
TE35 ETI 487 Sound Level Meter 
TE36 ETI 489 Real Time Audio Analyser 
TE37 ET1 717 Cross Hatch Generator 
TE38 E.A. 3 MhZ Frequency Counter 
TE40 E.A. Direct Reading Ohm Meter 
TE41 E.A. Function Generator 
TE42 E.A. Transistor Testen incl. Bipolar & 

F.E.T.S. 
TE43 Ell 591 Up Down Presetable Counter 
TE44 ETI 550 Digital Dial (less case)includes 

ETI 591 
TE45 ETI 144 Fawnkd Soak RMS. Voltmeter 
TE46 ETI 148 Versatile Logic Probe 
TE47 ET1 724 Mic owave Oven Leak Detector 
TE48 ET7 150 Simple Analog Frequency Meter 
TE49 ETI 151 Linear Scale Ohm Meter 
TESO ETI 152 Linear Scab Capacitance Meter 
TE51 E.A. petal Capacitance 
TES2 ETI 589 Digital Temp. Meter 
TE53 E.A. TV C.R.O. Adapter 
TE54 E.A. Zero Voltage sx. Heat Controller 
TESS EA, XTAL Locked TV Pattern Generator 
TE56 E.A. Decade Resistance Box 
TE57 E.A. Decade Capacitance Box 
TES8 E.A. Capacitor Substitution Box 
TES9 E.A. Tantalum Cap Sub Box 
POWER SUPPLIES 
PSI ETI 132 Experimenters Power Supply 
PS2 ETI 581 Dual Power Supply (High Powered 

Vernon) 
PS3 ETI 712 CB Power Supply 
PS4 ETI 131 Power Supply 
PSS ETI 1195 volt switching regulator supply 
PS6 ETI 105 Laboratory Power Supply 
PS7 ETI 111 I/C Power Supply 
PS8 EA. D.C. Voltage Reference 
P59 E.A. 1976 Regulated Power Supply 
PSIO E.A. Dual 1020-30V 2A or 0601/ 

2A or Dual Pos and Net 30V 2A 
PSI I E.A. C.B. Power Supply 
PS12 ETI 142 Power Supply 0-30 V 015 A 

(fully protected) 
PS13 ETI 472 Power Supply 
PSi4 E.A. Power Supply for Dream 6800 
PS 15 ETI 577 Dual 12V supply 

AUDIO TEST UNITS 
ATI ETI 441 Audio Noise Generator 
AT2 ETI 128 Audio Millivolt Meter 

M36 ETI 557 Reaction Timer 
M37 ETI 249 Combination Lock (less lock) 
M38 ETI 814 Dinky Die 
M39 EA. Elecsrtatc Conld atkn kick faiduolmg 

lock) 
M40 E.A. Mast Head Amplifier 
5141 ETI 576 Electromogram 
M42 E.A. Prospector Metal Locator including 

Headphone 
M43 ETI 561 Metal Locator Less dowel & 

tubing potplant stand 
set as for Steam Train and Prop Plane noise 

VOLTAGE/CURRENT CONTROLS 
V I ETI 481 12 volt to m 40V D.C. 103 watt 

Inverter 
V2 ETI 525 Drill Speed Controller 
V3 LA. S.C.R. Speed Controller 
V4 E.A. Stage (etc.) Auto Dimmer 2 K.W. 
VS E.A. Stage (etc.) Auto Dimmer 4 K.W. & 

6K.W. 
add on for above 

V6 E.A. 1976 Speed Control 
V7 ETI 592 Light Show Controller (3 ch.) 

(1000 w/ch) 
V8 E.A. Inverter 12V D/C Input 230V 50hz 

300V A output 
V9 ET1593 Colour Sequencer (for use with 

ETI 592) 

PHOTOGRAPHIC 
PHI ETI 586 Shutter Speed Tinter 
PIG ETI 548 Photographic Strobe Ilesa reflector) 
PH3 ETI 5148 Sound Light Flash Trigger 
P114 Erb 532 Photo Tuner 
PE16 ET1 505 High Powered Strobe (less 

reflector) 
PH7 ETI 513 Tape Slide Synchronizer 
PH8 ETI 512 Photographic Process Timer 
PH9 ETI 515 Slave Flash 
P1110 Ell 540 Universal Timer 
PH II EA. 1970 Strsoloosaope Unit ilea reflector) 
P1(12 E.A. Sync -a -Slide 
PH 13 EA. Auto Trigger for Time Lapse 

Movies 
P1114 ETI 558 Mast Head Strobe 
PHIS ETI 553 Tape Slide Synchronizer 
PH 16 E.A. Digital Photo Timer 
PH 17 ETI 594 Development Timer 

GI ET1 447 Audio Phaser 
G2 ETI 413 2 x 100 watt Bridge Amplifier 
G4 ETI 408 Reverberation Unit 
G5 ETI 413 100 watt Guitar Amplifier 
G6 ETI 410 A.D.U. for your Guitar 
G7 E.A. PM 125 50 watt Guitar Amplifier 
G8E.A. PM 13421 watt Guitar Amplifier 
G9 E.A. PM 138 20 watt Guitar Amplifier 
GIO E.A. Waa Was Unit 
GI I E.A. Fun Box 
G 12 E.A. Sustain Unit 
G 13 EA. PM 135 12 wait Guitar Amplifier 
G14 ETI 452 
Guitar Practice Amplifier 
G I S ETI 466 300 watt Amp module - less 

I1/S & Transformer 
COMPUTER AND DIGITAL UNITS 
CI ETI 633 Video Synch Board 
C2 ETI 63251 Parr I Memory Board 

V.D.U. 
C3 ETI 632P Pan I Power Supply V.D.U. 
C4 ETI 632A Pan 2 Control Logic V.D.U. 
CS ET1 6328 Part 2 Control Logic V.D.U. 
C6 ETI 632C Pan 2 Character Generator 

V.D.U. 
C7 ETI 632 Mother Board Including P/S 
C8 ETI 632 U.A.R.T. Board 
C9 ET1 631-2 Keyboard Encoder 
CIO ETI 631 A/Sch. Keyboard Encoder 

bless keyboard) 
CI I ETI 630 Hex Display 
Cl2 E.A. Educ-8Computer 
C13 E.A. Cassette Tape Interface 
CI4 ETI 638 Eprom Programmer 
CIS ETI 637 Cuts Cassette Interface 
C16ETI 651 Binary to Ilet Number Converter 
CI7 ETI 7.30 Getting Going On Radio Tele 

T 
CI8 EA. ream 6R00Cantputer Inc Beginners 

less keyboard and cover 

WARNING SYSTEMS 
WSI ET1 583 Gas Alarm 
WS2 ETI 066 Temperature Alarm 
WS3 ETI 528 Home Burglar Alarm 
WS4 ETI 702 Radar Intruder Alarm 
WSS ETI 220 Wailing Siren 
WS6 ETI 219 Hee Haw Siren 
WS7 ETI 313 Car Alarm 
WS9 ETI 503 Electronic Thiel Trap MTI ETI 541 Model Train Control 

MT2 E.A. 1974 Model Train Control 
AT3 ETI 112 Audio Anenuator 
AT4 ETI 102 Audio Signal Generator TUNERS WS IO ETI 506 Infre Red Intruder Alarm 

WS I I ETI 305 Automatic Car Alarm System MT3 E.A. 1971 S.C.R. P.U.T. Control Unit AT5 E.A. A.F. Tone Burst Generator TI ETI 1162 A.M. Tuner WS12 Eli 582 House Alarm 
MT4 E.A. Electronic Steam Whistle AT6 E.A. Lib oratory Solid State AF. Generator T2 ETI 740 F.M. Tuner WSl3 E.A. Electric Siren 
MTS E.A. Electronic Chaffer AT7 ETI 137 Audio Oscillator T4 E.A. Playmaster 146 AM -FM Tuner ' WSI4 E.A. 1976 Car Alarm MT6 E.A. 1978 Train Control ATO ETI 138 Audio Power Meter ' Wooden Cabinet not included WS15 E.A. 10 Ghz Radar Alarm 

E. D. & E. (SALES) PTY. LTD., NOW 1 E EOP OWE Ce2kMPO lEMPSJ 
118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL: 662-3506. 



Ideas for Experimenters 

Astable mono _F-OA2.10 

This circuit idea uses half a 74C221 
operating in a normal monostable mode 
except that it retriggers itself after a 
delay determined by R2 and C2. A 
gating facility is provided by the other 
input, and should be tied to the positive 
rail for a free running mode. 

The 'on' time is determined by: 
1.1xR1xCl 

and the 'off' time by 0.693 x /r2 x C2. 
The diode Dl ensures rapid charging 

of C2 when the duty cycle is less than 
50%. This is not necessary for Cl since 
it is automatically discharged by the IC 
at the start of its timing cycle. Note that 
alternative pin numbers are shown on 
the circuit. 

An alternative circuit, which will 
operate from a negative gate, is shown 
below the first. The circuits have been 
used to drive a LED at frequencies as 
low as two Hertz at a 30% duty cycle, 
says Phillip Dennis of Berala NSW, 
who sent them in. 

II 
ON Lr 

Cl 

PIN 16 .V. 
PIN 8 0V 

r. 1.1 R l,C 1 

n 
693 R2.C2 

Cl RI 
V. 
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'Soft' limiter 

One of the fundamental differences 
between valve and transistor amplifiers 
is their behaviour when driven into 
clipping. The valve amps go into so-- 
called 'soft' clipping whilst their tran- 
sistorised counterparts generate large 
quantities of harmonic distortion. The 
circuit shown simulates the soft 
clipping of valve amplifiers and is in- 
tended to be used between the power 
amplifier's input and the preamplifier's 
output. 

Resistors R4 and R5, decoupled by C2, 
set a half supply reference for the non - 
inverting input of the op amp. Input 
signals are fed into the inverting input 
via the dc blocking capacitor and Rl, the 
latter defining small signal gain and 
input impedance. 

For small signals, the amplifier's out- 
put ís an exact unity gain copy of the 
input. As the signal level increases 
however, the time will come when the 
voltage across the output and slider of 
PRi will be sufficient to bias Ql or Q2 
on. When this occurs the feedback in - 

10u 

R4, R5 = 4k7 R6 = 22k 

creases due to the shunting effect of R2 
and R3. 

The net effect is that musical peaks 
above a certain threshold are reduced in 
amplitude to prevent the power ampli- 
fier going into hard clipping. As a 
result, distortion is noticably decreased 

Simple flasher 
M. Sully of Niddrie, Vic must have 
devised just about the simplest circuit 
possible for a light flasher. A relay is 
wired as a pulser with a set of relay 
contacts breaking the power to the coil 
as soon as the relay operates. Normally 
with this connection, the relay would 
buzz, operating many times a second. 
By adding a resistor in series with the . 

coil and a capacitor across the coil the 
buzzing can be slowed down to a slow 
pulsation. The lamp is wired across the 
supply, in series with a second set of 
relay contacts so it flashes on and off 
with the relay. 

LAMP 

When the power is first applied, the 
capacitor charges through Rl. When 
the voltage across the capacitor has 
risen sufficiently, the relay operates. 
Power is then disconnected from the re- 
lay coil, and Cl, by the relay contacts in 
series with the supply and the capacitor 
starts to discharge through the relay 
coil. When the voltage across the coil 
falls below the 'hold in' voltage, the 
relay drops out. This is one flash cycle. 

The capacitor is again charged 
through Rl for the next cycle. 

Try values for Cl from 470 of to 
10 000 of and values for Rl from lOR to 
470R. 

whilst the subjective loudness appears 
unaffected. 

The circuit is adjustable in operation 
between 130 mV and 10 V rms input 
sensitivity by means of PRl. To set the 
circuit up, simply set the slider so that it 
is shorted to the output of the amp. Play 
some music at high volume through the 
system and adjust until the harshness 
just disappears. It's easier to do than 
describe, says J.P. Macaulay of 
Crawley, UK. 
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COMPUTER ERROR 

Extended 
Lifespan 

Model310 

Advertisements were starting to appear 
everywhere. JS&A had just introduced the 
world's first home electronic blood pressure 
unit in a massive national advertising cam- 
paign. 

But something was strange. JS&A often 
tests its products in its catalog first before they 
are nationally advertised. If they sell well, we 
then start a national magazine advertising 
campaign. The blood pressure unit sold well in 
our catalog, but for some strange reason, it 

wasn't selling well in magazines. 

SHOCKING DISCOVERY 
And then we found the answer. A few 

months earlier after our blood pressure unit 
appeared in our catalog, our computer man- 
ager (let us call him Ralph to protect his 
identity) handed us a computer printout of the 
catalog sales results. 

Scanning the results, we discovered that the 
blood pressure unit was the best-selling 
product in our catalog-far exceeding every 
other product by five times. 

The results were so positive that we 
immediately placed hundreds of thousands of 
dollars in an advertising campaign launched in 
early 1978. 

Just as the advertisements were starting to 
appear, Ralph walked into our president's 
office with some startling news. "There's been 
a mistake," Ralph said. "The computer print- 
out was wrong. The blood pressure unit is 
actually our worst selling product but a com- 
puter error gave us the wrong information." 

And so our president sat back and watched 
JS&A advertisements appearing everywhere, 
knowing full well that the campaign would cost 
his company almost the price of a new 
computer. 

Then came the miracle. As if by plan, the 
American Medical Association came out with 
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JS&A was destined for failure 
when we introduced our first 
electronic blood pressure unit. 
But then a miracle happened. 

1í, 

an advertising campaign urging consumers to 
take their blood pressure regularly to combat 
hypertension or high blood pressure. Ads 
appeared everywhere. 

The campaign revealed that there may be 
as many as 25 million Americans who have 
high blood pressure and don't know it. Simply 
by taking their own blood pressure and dis- 
covering hypertension early enough, Ameri- 
cans could be saving their lives and reducing 
the chances of heart attacks. Suddenly our 
campaign started to sell blood pressure units 
by the thousands. 

AWARD RECEIVED 
,This year JS&A's president received the 

Extended Lifespan award for "pioneering in 
the distribution of home health electronic 
devices" by the Committee for an Extended 
Lifespan. In accepting the award, our presi- 
dent made it very clear'that the award was 
earned as a result of a computer error and not 
as a result of his brilliance. 

This story is painfully true. And although it 

may be a slight embarrassment to us, there is 
one aspect that is not. JS&A was indeed the 
company that pioneered the electronic blood 
pressure units and has always selected the 
very best units available to offer at the very 
lowest prices possible. 

NEWEST UNIT 
Our newest unit shown above is another 

example. The model 310 sells for only $79.95 
plus $2.50 for post and handling. You sim- 
ply wrap the velcro cuff around your arm (you 
can even keep your shirt on) and inflate the 
cuff. Both an audible tone and a visible red 
light will indicate your systolic and diastolic 
readings. The system is extremely accurate, 
comes with a self -bleeding air valve and can 
be stored in a convenient carrying case that 

Model 410 

JS. A i -_ I 

E 

comes with each unit. 
The deluxe model 410 functions similar to 

the first system except that the readings are 
displayed in digits, and the unit also displays 
your pulse reading. It sells for $149.95 plus 
$2.50 per unit for postage, insurance and 
handling. If for any reason you are not com- 
pletely satisfied with either unit, you may 
return it within 14 days for a prompt and 
courteous refund including your $2.50 post- 
age and handling. To order either.unit, credit 
card buyers may call our phone number, or 
you may send your check or money order to 
the address below. 

Both units use solid-state components, 
come complete with instructions and a one- 
year limited warranty, and should give you 
years of trouble -free service. If service should 
be required, we maintain a service -by -mail 
center as close as your mailbox. JS&A is 
America's largest single source of space-age 
products-further assurance that your modest 
investment is well protected. 

If you are concerned about your blood 
pressure or know somebody who is concerned 
about monitoring his or hers, we recommend 
JS&A's latest units. 

Incidentally, Ralph left JS&A on his own 
accord and bought a farm in another state. 
There were no hard feelings when he left. How 
could there be? Order your blood pressure unit 
at no obligation, today. 

o PRODUCTS 
THAT O 

® THINKS 
Department ETI 

66-70 Railway Road, Blackburn, 
VIC. 3130. 

Phone: (03) 878-6943. 
Reprinted in full with permission from JSA Inc. 

©JS&A Group. Inc..1980 
Bankcard - Diners Club - American Express 



Ideas for Experimenters 
Pulse width modulation controller 
This novel idea, from Donald Wallace 
of Bundaberg, uses a 555 IC to 
generate a variable width pulse to run 
slot cars, model trains etc or the unit 
may be used as a light dimmer. 

The pulse width is controlled by the 
voltage on pin 5, set by the poten- 
tiometer. The output transistor is 

RV1 
SPEED 
ADJUST 
5k LIN 

switched on and off at several hundred 
hertz, the on to off ratio determining the 
speed of the motor, or brightness of the 
lamp. 

The supply voltage may be 16 V 
maximum and the circuit can switch up 
to 10 A with an appropriate heatsink on 
the output transistor. 

+5-16V 
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Overrange for ETI 117 digital voltmeter 
After building our ETI 117 digital volt- 
meter, S. Springett of Scarborough, 
WA, decided to add an overrange 
facility. It is an inexpensive addition 
which does not interfere with the 
normal operation of the instrument. 
The display will flash when overrange 
occurs and reset to normal when the 
voltage is within range. 

In normal operation there is an over- 
flow pulse between the reset pulses. The 

first flip flop will be continuously 
clocked and reset. When overrange 
occurs there will be multiple pulses on 
the overflow line between the reset 
pulses, causing the second flip flop to 
change state, blanking the display. The 
display will re -appear after a reset pulse 
and the first overflow pulse. This pro- 
duces a flashing display which can still 
be read. 

OVERFLOW O 

RESET O-- RESET 

*Va 

6 

D 

ET 

'h4013 

3 
4 CLOCK 

O 

11 

10 CLOCK 
RESET 

9 D 

6 
SET 

12__-0 TO BLANKING 
INPUT, PIN 
4 ON IC2 

O CUT COPPER 
TRACK BETWEEN 
PINS 3 AND 4 

PIN 14 4013 IS W, 
PIN 7 4013 IS -Ve 

O ov 

ON TIME a .7 R1,01 
OFF TIME r.7 R2C2 

4027 Oscillator 
Taking Barry Wilkinson's idea one step 
further (see ETI Nov '79 p. 61) an 
oscillator can be made using half a 4027. 
The 'on' time is set by Rl, Cl while the 
off time is set by D2 and R2. Another 
idea from Philip Denniss of Berala, 
NSW. 

Any ideas? 
Have you had a bright idea lately, 
or discovered an interesting circuit 
modification? We are always look- 
ing for items for these pages 
so naturally, we'd like to hear 
from you. 

We pay between $5 and $10 
per item - depending on how 
much work we have to do on it 
before we publish it. 
The sort of items we are seeking, 

and the ones which other readers 
would like to see, are novel 
applications of existing devices, 
new ways of tackling old prob- 
lems, hints and tips. 
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SYN-I Single 
Board Computer . 5210.00 

KTM-2 CRT/TV 
Keyboard terminal 
module 5349.00 

BAS -I 8K BASIC 
ROM for SYN-1 . 5149.00 

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 I6K 
per command 
firmware in PROM 
included. For SYN-I, 
KIM -1 or AIM -65 

systems 5345.00 

d. 
: 

fú 

? 

PRESETABLE 
COUNTER S digits 

suitable for counting, 
batching and 

numerical control 

STEPPING MOTORS 
wide range for N.C. 
Control Plotters, 
Variable Speed, Servo 
Control, Servo Motors, 
D.C. Motors, 
Tacho Generators 
From $49.50 

5179.00 

16K-8 fully tested 
memory board 
WRITE PROTECT 
and BANK switching 
for SYN-I, KIM -1 or 

AIM -65 systems .. 5360.00 

3 4`w.4-"--Q:r.1" 

1r 
.rR- 

ur 1P' 

0"." 1. 

AUTOMATIC 
TELEPHONE 
DIALER PROM 
dialling 32 numbers 
plus other options 

$180.00 

el,.411® 
A 

II C u 
0.. 

HAND HELD 
TACHOMETER 
5180 

STEPPING MOTOR DRIVING CIRCUITS for 3 or 

4 phase in Mode I phase 2 phase 1-2 phase excite - 

don. From 512.00 

THUMB WHEEL SWITCHES 
1-4 - $2.20 ea 
5-24 - $2.00 ea 
25-100 - $1.90 ea 

END PLATE $1.00 

PROXIMITY TRANSDUCERS - $15.00 

Mail orders add $3.50 for 
postage and packaging 

67 Blackshaw Avenue. 
MORTDALE 2223. S 

Telephone: 570 1225 

(Trade enquiries Invited) 

140W 
OPE(' 
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DAVID EA5T 

COMPONENT 

CEflTRE 
33A Regent Street, Kogarah NSW 
(Opposite Kogarah High School) 

Phone 588-5172 

RESISTORS 
Y.W - 5c. 1 W - 8c. PW5's - 45c. 

TRANSISTORS 
BC 107, 108, 557, 558 - 33c. BC 559 - 30c. BC 

547, 548 - 25c. BC 549 - 27c. BC 109 - 36c. BD 
139, 140 - 95c. BC 639, 640 - 75c. 2N3055 
(Motorola type) - $1.30. 

SEMICONDUCTORS 
4001, 4011 - 40c. 4016 - $1. 4017 - $1.75. 
7400,7402 - 45c. 7490 -$1.74000,CO2 - 50c. 

DIODES 
IN914 - 5c. 1N4004 - 8c. IN4007 - 18c. 

REGULATORS 
7805, 12, 15 - $1.25. 7905, 12, 15 - $1.75. 

SCR's 
C103B ,(200V, 800 mA) - $1.16. C106DI (400V, 
4A) - $1.08. C106YI (30V, 4A) - 70c. C122E 
(500V, 8A) - $2.56: 

TRIACS 
SC14ID - $1.28 

DIACS 
ST2 - 38c. 

BRIDGE RECTIFIERS 
All 400V, 1.5 amp to 30 amp. 

POTS 
Single gang log and linear: 500R -1M - 75c. Trim - 
pots - 39c. Cermet, Vert & Horiz - 42c. 

LED's 
5 mm Clear and Diffused Sankin Type. Red - 22c. 
Green and Amber - 31c. 

Also a large range of capacitors, 
Electros, Greencaps, Tag Tantalums. 

All first quality components 
at prices you CAN afford. 

Ohio Scientific 
dealer network 

is 
Australia -wide 

For more information and 
advice call on your local 
dealer to help you select the 
best system for your needs 
AUSTRALIAN DISTRIBUTOR-TCG, 
31 Hume Street, Crows Nest, N.S.W. 2065 

AUTHORISED AUSTRALIAN AGENTS 

NEW SOUTH WALES 

Bambach Electronics 
NEWCASTLE 2-4996 
Compuserve (Ncle) Pty. Ltd. 
NEWCASTLE 61-2579 
Dwell Electronics HORNSBY 487-3111 
HI-FI Gallery TAMWORTH 66-2525 
Macelec WOLLONGONG 29-1455 
Manly Stat. Suppliers MANLY 977-2316 
Micro Visions KINGSFORD 662-4063 
Tel -Professional Consulting Services 
FRENCHS FOREST 452-1540 
Trevor Burton Pty. Ltd 
BALGOWLAH 94-3861 
Unique Electronics 
MERRYLANDS 682-3325 

AUSTRALIAN CAPITAL TERRITORY 
MES CANBERRA 82-1774 

QUEENSLAND 
Dialog BRISBANE 221-4898 
Johansen Systems MT. ISA 43-5582 

SOUTH AUSTRALIA 
Applied Data Control 
FULLERTON 79-9211 
Ktronics ADELAIDE 212-5505 

TASMANIA 
Aero Electronics HOBART 34-8232 
Eastside Computing 
EAST DEVENPORT 27-8121 
J. Walsh 8 Sons HOBART 34-7511 

VICTORIA 
Comp Co -Ord. Services 
BORON IA 762-5937 
Computerware FOOTSCRAY 68-4200 
WESTERN AUSTRALIA 
Datas. Comp. Acc. PERTH 325-5191 
Micro Data EAST PERTH 328-1179 
Micro Solutions SUBIACO 381-8372 
Compulator PERTH 321-6319 

NEW ZEALAND DISTRIBUTOR 
Computer Consultants, 3 Wolfe Street, 
Auckland. N.Z. Phone: 79-8345 
Computer Consultants, Queens Road, 
Lower Hutt. N.Z. Phone: 69-4979 

hi 
TOMORROWS TECHNOLOGY TODAY 

OHIO SCIENTIFIC 
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The Challenger 4 
Whichever way you look at it, no other computer 

offers so much for so little,and in colour! 

Full 53 key, keyboard which in 
polled mode can recognise 
up to 8 simultaneously 
depressed keys. 

Inside: real time clock and 
countdown timer 24K 
memory 6502A processor 

Control line interfaces, 
parallel lines for home 
security, accessory BUS, 
parallel I/O lines or other 
TTL signals. 

CNALLE GER 4P 

Joystick sockets - add Colour adjustment. 
realism to games. 

cR 
ña.r-r ow, 

. 

41 tap, 

Minifloppy - two can be 
added. 

RF shielded aluminium case 
with 2 step baked on enamel 
finish. 

Video Display 64 x 32 

I 
. 

V ` ' 3 
, 

Printer RS232 interface Numeric key pad slots. 

Solid oiled walnut sides. 

Sound outputs, 
programmable tone 
generators -8 bit 
companding digital to 
analog convertors. 

RF output for control of 
AC appliances. 

Cassette sockets. 

You'd have to go a long way to 
get better value in a computer. It 
has execution speed that really 
separates the computers from the 
toys. We think the Challenger 4 is 
way ahead of anything you've seen 
so far, for a wide variety of uses 
including business, personal, 
educational and games, as well as 
a real-time operating system, word 
processor and a data base 
management system. 

The Challenger 4 has a 2MHz 
6502 processor, and if that's not fast 
enough we can supply theGToption 
with the 6502C processor, and 120 
nanosecond memory which 
averages over one million 
instructions per second. 

TCG Ohio Scientific Pty. Ltd. 

A real time clock and count 
down timer, a 64 x 32 display in 16 
colours, including 8K memory in the 
cassette version, 24K for the 
minifloppy. A BUS structure allows 
easy plug in of extra memory or 
many more OHIO boards. The BUS 
means modularity. If you bought 
your vintage C2-4 in 1977 we can 
change the boards at a much lower 
cost than a new computer. 

For the best surprise of all ask 
our opposition if they can provide 
all these facilities. When they can't, 
ask us! 

For the complete list of dealers, 
please refer to listing on 
opposite page. 

IJ 
TOMORROWS TECHNOLOGY TODAY 

OHIO SCIENTIFIC 
31 Hume Street, Crows Nest, N.S.W. 2065 Phone: 439-6477 
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sinlair 
DIZ350 31/2DIGIT & 
DM450 41/2DIGIT 
PROFESSIONAL QUALITY 
DIGITAL MULTIMETERS 

1 fifi rttttt:4 

DM350 DM450 
NORMALLY $210.56 NORMALLY $271.29 

SPECIAL PRICE SPECIAL PRICE 
$159.85 $199.00 

The DM350 and DM450 represent a break- 
through in digital multimeter development. 
The two instruments are Identical in format but 
have full scale display lengths of 3'% digits and 
4r digits respectively. They have been de- 
signed to a laboratory quality specification, 
whilst retaining the robustness, low weight 
and internal power source which enable them 
to be truly portable. 

Very high accuracy and stability. 
Basic calibrational accuracies are 0.05 percent 
for the DM450 and 0.1 percent for the DM350. 
Both instruments use a very high stability A to 
D conversion technique with a minimum of 
preset adjustments, enabling a 12 month 
calibrational stability figure to be guaranteed. 

Fully protected 
Six functions In 34 ranges 
Both multimeters provide a total of 34 ranges 
covering features unavailable on many high 
cost laboratory multimeters. In addition to 
standard 10M ohm input Impedance the basic 
DC range can be selected with an impedance 
greater than 1000M ohm - invaluable for 
work with micro power and MOS circuitry. 
Ultra wide current handling provides 1 nA re- 
solution for such things as low current transis- 
tor o measurements or capacitor leakages, 
and measurement up to 10A (20A intermittent) 
for work with high power circuits. A diode test 
facility gives direct reading of forward voltage 
drop. AC frequency response up to 20KHz 
copes with audio testing and design. 

_ DC voltage 10uV to 1200V (100uV 
--- on DM350) 

AC voltage 100uV to 750V 

DC current 1 nA to 10A 

AC current 1 nA to 10A 

Resistance 10M ohm to 20M ohm 
(100 ohm on DM350) 
Diode Test Forward voltage drop at 1 mA 

1 PARTS'° 
GROUP 

562 Spencer Street, West Melbourne. 
Phone (03) 329-7888. 

1103 Dandenong Road, East Malvern. 
Phone (03) 211-8122. 

041/40-4_. 

1,57 7.21- , 

ENTER THE 80's NOW WITH 

MGM= BOARD 
THE "UNIVERSAL" CIRCUIT BOARD 

BUILD ALMOST ANY 
CIRCUIT - 

AMPLIFIERS 
REGULATED POWER 
SUPPLIES 

lú LINEAR IC CIRCUITS 
DIGITAL IC CIRCUITS 
PRE -AMPS, TONE 
CONTROLS 
MANY, MANY, MORE! 

ECONOMY PLUS! 
UNIBOARD WILL SAVE YOU 
MONEY. 

NO WASTE - SURPLUS 
BOARD CAN BE USED ON 
ANOTHER PROJECT 
USE AGAIN & AGAIN 
LOW COST "BREAD 
BOARDING" 
PROTOTYPE LAYOUTS CAN 
ALSO BE USED FOR YOUR 
"UNI-BOARD" PRODUCTION 
RUN 
BOARD EASILY CUT OR 
TRIMMED TO SUIT THE SIZE OF 
YOUR PROJECT. 

NOW YOU CAN BUILD CIRCUIT 
AFTER CIRCUIT WITH THIS 
SPECIAL OFFER. 
INTRODUCTORY KIT INCLUDES: 
-APPLICATION MANUAL 
-ONE UNI-BOARD TWIN PACK 
-ONE UNI-BOARD SIX PACK 
REMEMBER: UNIBOARD SIX PACK IS 
ONE LARGE CIRCUIT BOARD WITH 6 
LAYOUT "MODULES" (SUFFICIENT FOR 
MANY PROJECTS). 

TO: ADVANCED ELECTRONIC SYSTEMS PTY LTD 
3 STANILAND GROVE, ELSTERNWICK 3185 
PLEASE SUPPLY UNI-BOARD INTRODUCTORY KITS AT $9.95 EA 

(INCL. P&P) 

NAME 
ADDRESS 
POSTCODE 
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THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI 
projects. If you are looking for a par- 
ticular component or project - check 
with our advertisers if it is not men- 
tioned here. Also, for a list of suppliers 
who stock the ETI projects published 
over the last few years, our "Kits for 
Projects" page may generally be found 
on the page immediately before the 
DREGS page (inside the back cover). 

We can't deny that the ETI-564 
Digital Clock is a brilliant project, a 
shining example of what can be done 
with solid state devices, a dazzling 
display of expertise -soon and so forth! 
It uses a total of 128 LEDs for the four 
seven -segment displays and the two 
flashing points. 

The rectangular LEDs are relatively 
new on the market but all suppliers 

0 

UTION AMP lIf1ER 

0 TYPE 

have indicated that they will have 
stocks of them for project constructors. 
Several companies manufacture them, 
notably Philips, Siemens and Hewlett 
Packard. Be careful when you buy your 
LEDs to make sure that they are all of 
the same type from the same manufac- 
turer because the angle and intensity of 
the light they emit varies from type to 
type. 

Polarised plastic for the face of the 
clock is available over the counter from 
Polaroid Australia at Unit 3, Eden Park 
Estate, 31 Waterloo Rd, North Ryde, 
Sydney or you can write to them at P.O. 
Box 163, North Ryde, NSW 2113. For 12 
cents per square inch, Polaroid will cut 
the sheet to the exact size of the box 
you are using for your clock or you can 
buy a full sheet measuring 19" x 50" 
(48cm x 127cm) for $66. In either case 
you will have to pay sales tax of 15%. 
For red displays use red circular 
polarised display plastic; for green or 

o 

OUTPUT 

0 

Do you experience vanishing video, trouble with Teletext in the TV sets in your block of units? Getting 
enough signal to each of the TV receivers in a distribution system can present problems, particularly in low 
signal areas. The Ecraft range of distribution amplifiers, made locally by Electrocraft, have been designed 
to suit the wide range of conditions experienced with TV reception in Australia. Low noise figure, adequate 
gain, high output and good crossmodulation performance are necessary requirements in achieving good 
performance. The Model 27-500 for example, shown in the picture, claims a gain of 27 dB (+/- 2 dB ), 
maximum output of 500 mV at -60 dB crossmod and a noise figure of 9.8 dB. Input and output impedance 
is 75 ohms to suit coaxial systems. For a brochure on Electrocraft's complete range of distribution 
amplifiers for TV and FM reception, write to them at 68 Whiting St, Artarmon, NSW 2064. Phone (02) 
439-3266. 

N 
o 

g1Z 
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yellow displays you need grey circular 
polarised plastic. 

The LED tacho, ETI-324, uses either 
round or rectangular LEDs. Both types 
are easily available from all major 
suppliers. It's up to you how you install 
the tacho in your vehicle, but if you 
want to house it in a slim box it's worth 
while checking out the range of Pactec 
plastic boxes from Associated Controls, 
55 Fairford Rd, Padstow, NSW 2211. 
These come in a variety of colours which 
could no doubt be matched to most 
modern vehicle dashboards. 

Announcements 
Eagle-eyed and nimble -footed Mel- 
bourne readers would have by now 
checked out Rod Irving Electronics' 
new store at 425 High St, Northcote 
3070, just down the street from his old 
shop front. 

The Series 4000/1 Four -Way and 
4000/2 Three -Way Loudspeakers have 
both been popular beyond our wildest 
expectations. We published a note on 
suppliers of kits for this project in the 
April issue Shoparound (page 71). A 
new addition to the list is Pre -Pak 
Electronics of lA West St, Lewisham 
NSW. 

Project price estimates 
This information is published as a guide 
and a variety of factors may affect the 
actual price of projects, whether bought 
separately or as kits. 

ETI-564 Digital Clock $70 - $80 

ETI-324LED Tacho $30 - $40 
(depending on case) 

ETI-262 Simple House Alarm $13 - $16 
(electronics only) 
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ASMAN LECTRONICS 
DIODES. LINEAR IC 

AAY30 40c 301 50c 747 $1.00 
BA102 70c 307 70c 748 60c 
BA244 22c 308 $1.20c 1458 60c 
BP104 $2.80 310 $2.60 1558 $1.90 

BYX71 $1.20 311 ...........................................70c 1830 $2.80 
HP5082 $2.50 318 $3.20 2917 $3.20 
0A47 40c 319 $3.50 3089 $4.20 
OA90 20c 324 $1.00 3360P $1.40 

0A91 20c 339 90c 3911 $1.60 
oA202 80c 358 70c 3914 $4.50 
0A636 70c 377 $2.70 3915 $4.50 
P600G 90c 378 $4.20 3916., $4.50 

1N3493 $1.70 379S $6.90 7392 $3.30 
1N3493R $1.70 380N14 $1.50 13600 $2.20 
1N40.01 08c 381 ........................................$2.30 CA3046 $1.65 

1N4002 10c 381AN $3.96 CA3080 $1.90 

1N4004 10c 382 ........................................$2.00 CA3086 65c 
1N4007 20c 383 $3.20 CA3130 $1.50 

1N4148 06c 387 $1.80 CA3140 $1.50 

1N5404 40c 388 $1.38 CA3302 70c 
1N5408 80c 555 35c CA3401 80c 

556 ........................................$1.20 LF356 $1.10 

ZENERS 565CH $3.30 NE571 $7.50 

400mW 
3V3 -33V 
1 WATT 
3V3 -33V 
21/2 WATT 
8V2 -18V 
5 WATT 
5V1,12,15V 

19c 

30c 

65c 

$1.20 

566 $3.10 
56 7 C H $3.00 
709 80c 
710 80c 
711 80c 
725 $4.20 

739 $2.80 
741 30c 

MC1494L 
0M350 
RC4136 
SAK 140 
TBA641 
UAF771 
UAF772 
UAF774 

$6.65 
$7.90 
$1.45 
$2.64 
$2.40 

50c 
98c 

$1.70 

12 Victoria Street, 
Coburg 3058. 
Phone (03) 354-5062. 

DISPLAYS 
FND350 $1.98 
FND357 $1.40 
FND500 $1.40 
DL747 $3.50 
MV57164 $3.80 

SCR's 
C103YY 80c 
C 106Y 65c 
C106D 90c 
C106E 70c 
C122D $1.30 
S4015L $1.90 
S2025H $3.75 

TR IAC's 
SC141D $1.30 
04015L5 $2.80 
BT139-600 $2.80 

TRIM CAPS 
1P4 -5P5 30c 
2P -22P 40c 
5P -65P 30c 
5P5 -40P 40c 

MAIL ORDERS - $1.00 
min. post & pack please. 
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THE 198 Hí11E Ci11PUTER SHW 
The major micro -event of the 
year. Computers in the home 
will soon be as commonplace 
as HiFi and TV. Come and see 
the major Home Computer 
Exhibition in Australia. 

Personal Computers 
Microprocessors 
Small Business Systems 
Games and Gadgetry 

Melbourne: Kew Civic Centre 
Cotham Road, Kew. 

Thursday, Sept 11, 10.00a.m.-6.00p.m. 
Friday, Sept 12, 10.00a.m.-6.00p.m. 
Saturday, Sept 13, 10.00a.m.-8.00p.m. 
Sunday, Sept 14, 10.00a.m.-6.00p.m. 

Bring the family! 
Telephone Enquiries (03) 671377 
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the top projects from the past few years' issues of ETI ! 

Assembled in one great volume, here are more than 25 projects including: the Series 4000 stereo hi-fi amplifier system: the superb 
Series 4000 four-way speaker system; the monstrous 300 W amplifier module; Guitar Practice Amp: Fuzz/Sustain Unit; Electronic 
Tuning Fork; Aircraft'Band Converter; Analogue Frequency Meter; Linear Scale Capacitance Meter; Electronic Ohmmeter; 
Ultrasonic Switch; Radio Remote Control Unit: Transistór Assisted Ignition; Theatrical Lighting Controller; Electromyogram: Disco 
Strobe ... and many more. 

On sale now at newsagents and selected specialist suppliers. If sold out (highly likely), you can obtain a copy from 
Electronics Today International, Subscription Department, 3rd Floor, 15 Boundary St, Rushcutters Bay NSW 
2011. Send $3.95 plus 65 cents post and handling. 
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gla PF 3577 4 Amp 

$21.00 

CIMIM 

MDA 3504 
35 Amp 400 VOLT. 

$3.64 
= 4 

Computer Grade. 

2N3055 $0.70 10,000 /IF 40V $6.50 
Note:- 14,000 µF 40V $8.30 
All prices shown include tax. 14,000 µF 25V $7.50 
Trade quantities available through CEMA Electronics Pty Ltd. 
A member of the VSI Group of Companies. 

Pi 3577 4 Amp 

i8V 

Ó 
> 

siLic 
ADELAIDE: 170 Sturt St, Adelaide 

Telephone: (08) 51.4080 
BRISBANE: 22 Ross St, Newstead 

Telephone: (07) 52.1339 
MELBOURNE: 208 Whitehorse Rd, 

Blackburn 
Telephone: (03) 877.5311 

V 

Computer Grade. 
10.000 ,.f 40V 56.50 
14.000 ,i 40V 58.30 
14.000 ri 25V 57.5o 500M W 

$0.10 

'014f 
Green Cap 
$0.10 

N VALLEY 
For all your component needs. 

PERTH: Unit 1, 25 Brisbane St, 
East Perth 
Telephone:(09) 328.8091 

SYDNEY: 23 Chandos St, St. Leonards 
Telephone: (02) 439.2965 
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NEW APPROACH TO 
ELECTRONICS EDUCATION. 
Dear Sir, 

I would like to comment on the content 
of the above article. These comments are 
based on experience with the Victorian 
scene, but I do not believe that NSW is 
very different. 

Firstly, the impression is given of 
private firms battling with bureaucracy in 
a vain attempt to lift electronics courses 
out of the dark ages. As a private 
company representative on a TAFE 
course committee, I can assure you that 
industry has plenty of opportunity to put 
its point of view. 

It is a sad fact that many firms are re- 
luctant to formulate their requirements in 
terms specific enough to base a training 
course thereon. If the companies who 
co-operated so enthusiastically with Mr. 
Burnett had taken the trouble to accept 
some of the invitations to attend, which 
are extended from time to time by TAFE 
committees, they might find that technical 
college courses more nearly fit their 
requirements. 

In one area of electronic employment 
(Instrument Making) the NSW Education 
Department has conducted an industry 
survey in recent years, and no doubt has 
done so in allied areas. 

Secondly, the article is written on the 
supposition that there is such a thing as 
"the electronics industry". If by that term 
is meant consumer electronics (and the 
content of the article suggests that this is 
so) then this should be clearly indicated. 
In the wide sense there is no electronics 
industry, any more than there is a me- 
chanics industry. 

A general electronics course will no 
more fit a trainee to enter many of the 
diversified fields in which electronic 
devices are now used, than a general 
mechanical course would enable a 
trainee to become, say, a car mechanic, 
an airframe fitter, or a toolmaker. Further- 
more, there are many areas of electronic 
employment to which entry can only be 
gained via the apprenticeship system. 
You may think this is old-fashioned and 
slow, but the plain blunt fact is that this is 
the present legal position, and to indicate 
otherwise to an eager young student 
would be quite misleading. 

Next, Mr. Burnett intends to "update his 
course every year". This is no doubt a 
laudable objective, but if carried out con- 
scientiously will soon result in courses 
bursting at the seams as Mr. Burnett 
struggles to include the new material, 
while retaining as much of the old as 
possible. If the old is retained at the ex- 
pense of the new, the course will be open 
to the criticism of being out of date. If the 
old is dropped, the course may turn out 
graduates who are either deficient in 
basic theoretical concepts, or who will be 

rii9OU001 
lost if they encounter, say, a piece of 
valve equipment (or even something 
using those old-fashioned discrete 
components!). 

Faced with this constant dilemma, 
technical college courses tend to con- 
centrate on first teaching the basic con- 
cepts which govern the operation of all 
electronic devices, then follow this with as 
wide a choice of specialist subjects as it 
is practical to offer. Some of these are so 
up-to-the-minute that frequent review and 
re -writing is required. 

A further point is that Mr. Burnett uses 
the "practice reinforced by theory" 
approach. Some people do learn most 
effectively this way; it is particularly useful 
for students whose formal academic 
record may not be as good as hoped. But 
it is by no means true for all. And in a 
sphere which is becoming increasingly 
complex, a solid theoretical grounding is 
very important, if not essential. As a pros- 
pective employer, I would tend, every- 
thing else being equal, to prefer a trainee 
well versed in theory, because they are 
much more capable of dealing with un- 
familiar equipment or systems, by the 
application of basic principles combined 
with.logical thought processes. Of the five 
apprentices I currently supervise, two 
had Leaving Certificates, one had HSC, 
and two had completed the first year of a 
Certificate of Technology (Technical 
Officers) course, at the beginning of their 
employment. Not really a "theory via 
practice" group. 

Finally, you say that the new course 
had been "welcomed enthusiastically" 
by employers. I'm not surprised. A 
company employing one of Mr. Burnett's 
graduates will be getting a person who 
has completed his training (even though 
short of experience) at someone else's 
expense. And what are their future 
prospects ? You mention positions all the 
way up to management. People with 
management potential will rise through 
the system, and there is no reason to be- 
lieve that these trainees are at any disad- 
vantage in this regard. But I sincerely 
hope that, at the start of their careers, 
these young people are not used as elec- 
tronic cannon fodder, occupying relative- 
ly low -paid positions while technical - 
college trained tradesmen move up the 
ladder. 

On the other hand, if this course helps 
even a few trainees to hold down jobs 

when they would otherwise be unem- 
ployed, the exercise will have been well 
worthwhile, and it may be that, from this 
point of view, Mr. Burnett has filled a gap 
in the system. 

To sum up, I have a few reservations 
about this approach. For a young person 
who is keen on electronics, but who is 
either not able to get an apprenticeship or 
traineeship, or whose academic record 
is not quite up to scratch, it could be just 
the thing. But for those with the ability and 
stamina to follow the more formal route, I 

would still recommend that way. 
Ronald F. Salter, M.I.I.C.A. 

MacLeod, Vic. 

Dear Sir, 
I would like to thank ETI for Mini -Mart. It 

provides an essential forum for 'electro- 
philes' to pursue their interests with as 
little impact on financial resources as 
possible. 

My own area of interest is audio and I 

was wondering when an article concern- 
ing noise reduction/expansion devices 
would appear. I have acquired a fairly 
extensive record music library and these 
devices offer the real saving of extending 
the life of the collection, thus reducing or 
delaying the cost of replacement. 

Do you have an index of product re- 
views, and back copies available so that 
gaps in information could be eliminated? 

Once again, thanks for an excellent 
'umbrella' magazine that succeeds in ex- 
panding one's horizons of interest. 

Mr R. White 
Adamstown, NSW 

Thank you for your kind remarks about 
Mini -Mart and the magazine in general. 

We publish a yearly index each April. 
On page 95 of the April 1980 issue, you'll 
find all the product tests listed back to 
April 1979. We plan to include a ten-year 
index in our April 1981 issue. That should 
keep you busy for a little while! A cumula- 
tive index of reviews that appeared in the 
demised 'Hi -Fi Review' appeared in their 
October 1978 issue. If you turn to page 
169 in this issue of ETI you'll see a coupon 
which you can use to order back copies 
of issues or photostats of articles. 

An article on the 'ADRES' noise reduc- 
tion system appeared, in the July 1979 
issue, page 23 and we plan to examine 
other noise reduction/expansion sys- 
tems in forthcoming issues. 

Roger Harrison, Editor 
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WHY IS THIS'D AUSTRALIA'S 
FASTEST SELLING COMPUTER? 

600 so yER Kim, 
SIMPLE: 
IT IS FAR AND AWAY THE BEST 
VALUE COMPUTER IN AUSTRALIA 
It has everything the TRS60 has, and 
then some .. . 

Level II compatible BASIC as standard 
(Tandy charge extra for level II) 

Industry standard S-100 bus expansion 
(They use their own non-standard system) 

RF output: uses any TV set as a monitor 
(You have to buy a true video monitor) 

Two motor -controlled cassette interfaces 
(Theirs only has one) 

Inbuilt cassette deck (no inter -connections) 
(Their cassette is completely separate) 

Inbuilt power supply (no inter -connections) 
(Tandy power supply has to be connected up). 

AND THE BEST PART OF ALL: IT IS MUCH 
CHEAPER THAN THE TANDY EQUIVALENT 

DICK SMITH 

SYSTETTA 80 
Not only the best value, 
but the lowest price!!! 

ONLY $615 
4k RAM MODEL, CAT X-4003 

WITH LEVEL II BASIC 



Compare the System 80 with the 
TRS-80. Notice the additional 

features. Then notice the lower 
price. Which would you choose? 
PARAMETER SYSTEM -80 TRS-80 (level I) TRS-80 (level II) 

1 CPU type Z-80 Z-80 Z-80 

2 Speed - 1.7MHz 1.7MHz 1.7MHz 
3 Amount of RAM 16K 16K 16K 

4 Built-in cassette recorder Yes i No No 

5 Built-in video modulator Yes No No 

8 Capacity of BASIC ROM 12K 4K 12K 

7 Type of BASIC supplied Microsoft 12K 

Floating point 

Floating point Microsoft 12K 

Floating point 

8 RAM expansion on -board to: 16K 16K 16K 

9 Machine language programs accessible 

from executing BASIC programs 

Yes No Yes 

10 Full ASCII characters Upper case only Upper case only Upper case only 

11 Programmable graphics characters No No No 

12 Graphics resolution (dots) 8192 8192 8192 

13 Mixed graphics/text - any format Yes Yes Yes 

14 Text format 16 lines x 64 or 32 18 lines x 64 16 lines x 64 or 32 

15 Number of cassette interfaces 2 1 1 

16 Baud rate 500 250 500 

17 lime to load 8k program 2 min 30 sec 4 min 50 sec 2 min 30 sec 

18 Cassette file names 
i 

Yes No Yes 

19 Number of cassette recorders 2 1 1 

20 Motor control fob cassette recorders Yes (2) Yes (1) Yes (1) 

21 Number of string variables 930 2 930 

22 Maximum length of sting variables 255 16 255 

23 S-100 compatible (with expansion unit) Yes No No 

24 Supports disc drive system Yes Yes Yes 

25 Cost of basic unit with 16K RAM including 
monitor and cassette recorder. 

$844.50' $989.00 $1169.00 

This price includes the monitor shown above. However, as the System 80 does not need a video monitor. if you have a 
surplus BErW TV set you can save another $149.50- making the savings over the Tandy system even more dramatic! 

AND REMEMBER: All of the 
thousands of programs written 
for the TRS-80 are compatible 
with the SYSTEM 80 ... you 
cannot lose!!! 

DICK SMITH 

SsvvS5mm111 80 

16K MODEL 
BELOW COS'S SEE US AT 'DATA 80' ONLY $695 F irnght ,irr furc (Sydney, August 5-7) 

JUST 56.00! & COMPUTER SHOW (WITH LEVEL II BASIC) 
(Melbourne, b i _. oue, Octo er 1 ) 

01 A11111,111.1 

9 Cat X4005 

HURRY! PRICES MUST RISE SOON! 
Terms are available to approved personal applicants from only 10% deposit! 

DICK SMITH ELECTRONICS 
NSW 125 York Street. SYDNEY. Ph 290 3377 VI`. 399 Lonsdale Street. MELBOURNE. Ph 67 9834 

147 Hume Highway, CHULLORA. Ph 642 8922 656 Bridge Road. RICHMOND. Ph 428 1614 
162 Pacific Highway. GORE HILL Ph 439 5311 QLD166 Logan Road, BURANDA. Ph 391 6233 
30 Grose Street. PARRAMATTA Ph 683 1133 842 Gympie Road. CHERMSIOE. Ph 59 6255 
613 Princes Highway. BLAKEHURST Ph 546 7744 ACT 96 Gladstone Street, FYSHWICK. Ph BO 4944 
263 Keira Street. WOLLONGONG. Ph 28 3800 SA 60 Wright Street. ADELAIDE. Ph 212 1962 

WA 414 William Street PERTH. Ph 328 6944 
MAIL ORDER CENTRE: PO Box 321, NORTH RYDE NSW 2113. Ph 868 3200. PACK b POST EXTRA. 

(DICK SMITH 
I MONITOR 

Haven't got an old TV? This 30cm 
monitor will give you clear, jitter - 
free viewing at a modest price. 
And it works with all micro- 
computers available! 
Don't pay high prices for 'brand 
name' monitors when they'll perform 
no better! 240V AC or 12V DC 
operated, single 'RCA' type conn- 
ection to your computer video output. 
And look at the price: 

$14950! 
Cat X-1196 

'DICK SMITH 
PRINTER 

Compare the features: and the price. 9x7 
dot matrix with 240mm print, at 125cps1 
For the best in low cost printers, you can't 
go past the Itoh 8300P". Cat X-3255 

s970oo1 
NOTE: This printer does NOT 
need an expansion interface; 
however you will need an X-4012 
printer cable (@$89.50) to connect 
to the computer. 

SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am 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 AUSTRALIA. 

i 
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The one -stop Microcomputer Shop 
providing a total service to 

TRS-80* and System 80 users 
TRS-80 is a registered Trademark of Tandy Radio -Shack 

HARDWARE AND MODIFICATIONS 
Having system crashes? Plug in our line filter 
and get mainframe stability $55.00 
Use your TRS-80 as a telephone book and au- 
tomatic dialler. No hardware mods required. 
All software included $59.50 
LIGHT PEN with demonstration software and 
full programming instructions. STILL 
ONLY $19.50 
Lower case mod for ELECTRIC PENCIL and 
SCRIPSIT. Fitted and 90 day guarantee.$49.95 
VIDEO STABILIZER CRYSTAL. Get profes- 
sional stability on your VDU. CRYSTAL only 
$19.95. Fitted and guaranteed $39.00 
16K MEMORY KITS $85.00. We install $105.00 
RS -232 PRINTER DRIVER. Operates from cas- 
sette cable. Inc. software $54.7'5 
CISA DATA DIGITIZER. Our most popular 
hardware product. No hardware mods re- 
quired. Reads and re-records tapes normally 
unreadable by any other method $57.50 
CASSETTE CABINET. Protect your valuable 
cassettes in this strong, handsome 36 cassette 
cabinet $27.75 
DIGITAL CASSETTES. Top quality. 
C15's - 1 for $1.65. 10 for $14.85 
C20's - 1 for $1.85. 10 for $16.85 
C30's - 1 for $1.99. 10 for $18.50 
This is an entirely new product. We are so 
confident of this product that we are now re- 
cording all our commercial software on it. 
51/4" PRIME QUALITY DISKETTES 
1 for $4.95. 10 for $45.00 
All tracks guaranteed to load. 
We are extending our range of computer 
paper and labels for the enthusiast and the 
business Lser. 

BOOKS 
We believe that we have the best and most 
comprehensive range of titles of interest to the 
TRS-80 owner/user. Over 200 titles presently 
in stock. COME IN AND BROWSE AROUND! 
JUST A SELECTION 
First Book of Microcomputers $6.50 

CISA 

Pascal With Style $8.50 
Basic With Style $8.00 
TRS-80 Disk and Other Mysteries $29.50 
Level II ROM Reference Manual $24.95 
Basic and the Personal Computer (highly re- 
commended) $15.95 
Basic Programming for Scientists and En- 
gineers $15.50 
The Incredible Secret Money Machine ..$7.95 
Z-80 Microcomputer Handbook $11.95 
Microcomputers for Business Applica- 
tions $11.95 
Z-80 and 8080 Assembly Language Program- 
ming $10.00 
How to Profit from your Personal Compu- 
ter $12.00 
Little Book of Basic Style $7.95 
Microcomputer Interfacing $25.75 
Microcomputers and the 3 R's (A Guide for 
Teachers) $10.00 
COMPUTER CLASSICS 
Wirth/Algorithms plus Data Structures equals 
Programs $29.75 
Tausworth/Standardized Development of 
Computer Software. Vol. I - Methods $29.75. 
Vol. II - Standards $29.75 
Klingman/Microprocessor Systems De: 
sign $30.50 
Gilmour/Business Systems Handbook $29.75 
Gane/Structured Systems Analysis $26.50 
Garrett/Analog Systems for Microproces- 
sors $26.50 
Rhyne/Fundamentals of Digital Systems De- 
sign $26.95 

TRS-80* AND SYSTEM 80 SOFTWARE 
Ecology Simulations 1 and 2 (disk and cas- 
sette) each $24.95 
Mission Impossible and Voodoo Castle 
(disk) $24.95 
Adventureland and Pirate Adventure 
(disk) $24.95 
Investment Analysis (disk or L2 casset- 
te) $49.95 
Sargon II (cassette) $37.50 

Remember, for all your 
TRS-80' and System 80 
needs, phone, write or call 

Showroom: Ground Floor, 
GIO Building, 159 Kent Street, 
Sydney 2000. 
(Opposite IBM Building) 
Phone (02) 241-1813 - 

Trade enquiries welcome. 

Strategy Games (5) (cassette) $7.95 
Space Games (4) (cassette) $7.95 
5 Adventures (cassette) each $14.95 
Advanced Statistics (disk or cassette) $24.95 
U Boat (cassette) $8.50 
Basic Monitor (cassette) $19.95 
Micromazing (games cassette) $7.50 
RPN Calculator (cassette) $14.95 
PLUS MANY MORE 
We stock and highly recommend all RACET 
COMPUTES professional standard system 
programs. 
Infinite Basic $49.95 
Infinite Business $29.95 
Remodel $24.95 
Remodel plus Proload $34.95 
GSF $24.95 
DOSORT (sorts disk files) $34.95 
COPSYS (copies system tapes) $34.95 
NEW DOS FROM APPARAT 
35 Track $99.00 
40 Track $110.00 
This DOS emulates many mainframe 
capabilities. Has features usually restricted to 
much larger, systems. 
TARANTO and ASSOCIATES 
General Ledger $155.00 
Accounts Payable $155.00 
Accounts Receivable $155.00 
Print invoice $99.00 
Complete Business System $500.00 
This is professional quality software and really 
provides a superb business system for the 
TRS-80. Software maintenance is available to 
purchasers of the complete system at $15 per 
hour, to tailor the programs to your specific 
needs. 

PLUS MANY MORE 
We are the Australian agents for many first 
class U.S. software houses. Send for our full 
catalogue. 

LATE 
LATE SPECIAL! 

Genuine 

green phosphor non effectiv l4 platee front e 
tub (not a plastic /liter) 

e. 

fitted g 
$99,00 
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Flabbergasting flexibility 

that's the EXORset 30! 
The latest addition to Motorola's family of EXORciser 
microcomputer equipment is a software development 
system called EXORset 30, which is designed to fill the 
gap that previously existed between limited low-cost 
systems and expensive EXORciser-based machines. 

The EXORset 30 can com- 
municate with EXORciser 
systems via a serial port, or it 
can be used as an EXORciser 
terminal, and is compatible 
with the whole range of 
Motorola Micromodules. 

A standard parallel printer 
interface allows connection to a 

printer of any selected per- 
formance and external storage 
of programs on microcassettes 
is also provided for. 

A single console incorporates 
a full size ASCII keyboard with 
16 user -assigned function keys, 
a dual mini -floppy disk drive 
and a 230 mm CRT which is 

capable of displaying 22 lines of 
80 characters each or a combi- 
nation of a 320 x 256 dot 
graphic image and 16 lines of 
40 characters each. 

The standard RAM provision 
is 48K bytes, but this can 
be extended to 56K using ex- 
tra memory modules. Twelve 
EPROM/ROM sockets will 
accept up to 24K bytes of user 
firmware. The two disks give 
160K of mass storage. 

The memory map is defined 
by a PROM, which allows users 
to reconfigure the system quite 
easily. 

The heart of EXORset 30 is an 
MC6809, Motorola's latest 8 -bit 
microprocessor. Standard disk - 
resident software enables this 
chip to perform the functions of 
an editor/assembler and a 

compiler/interpreter. 

The Compiler 
An improvement in speed of 
one or two orders of magnitude 
over standard BASIC interpre- 
ters is claimed by the manufac- 
turers. The compiler generates 

executable codes, which can be 
used independently of the com- 
piler itself, at a rate of 100 lines 
per second. 

Programming possibilities 
are extended by the use of 
BASIC -M, a compatible exten- 
sion of BASIC which is said to 
have several advantages over its 
parent. 

Individual bits of a specified 
byte can be accessed in BASIC - 
M; 'byte declaration' allows a 

specified byte location in 
memory to be assigned a vari- 
able name; 'integer declaration' 
names a 16 -bit integer starting 
at a specified location. 

REAL variables have an allow- 
able range from 10-38 to 10+38 
with nine significant digits and 
CHAR or STRING variables may 
run up to 31 ASCII characters. 

ARRAYS of the same type of 
data may be as large as 
255 x 255 (or 65535 elements) 
and there is á set of twelve 
instructions for inputting, out- 
putting and performing opera- 
tions on MATRIX elements. 

For disk input and output with 
sequential organisation, BASIC - 
M allows random access to fixed 
length records or sequential 
access to records of variable 
length. Indexed files may have 
their record lengths defined by 
the user and can be accessed by 
means of keys. 

There are several new control 
statements. WHEN ... THEN 
instructs the machine to test the 
WHEN condition on each sub- 
sequent line of the program and 
execute the THEN clause if the 
condition is met. 

A family of instructions with 
the basic form ON ... THEN ex- 
ecutes the THEN clause in case 

` 1 r 
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of a specified external event, 
which may be a keyboard entry, 
NMI, IRQ, FIRQ or a runtime 
error, as specified. 

PRINT USING is a statement 
which allows the output to be 
formatted in one of seven 
different ways. New system 
commands available include 
automatic line numbering, re- 
naming of variables, patch, and 
list erroneous statement. 

Disk Control 
The disk operating system, 
known as XDOS, permits 
random file organisation and 
has system call routines that 
are compatible with MDOS, 
the standard Motorola disk 
operating system. 

A wide repertoire of 
commands includes backup 
duplication of disks, copying 
from disk to disk, disk to device 
or device to disk, and copying 
from memory to disk. 

XDOS can search the direc- 
tory for prescribed file names 
and display them, or delete a file 
name from the directory and 
free the corresponding disk 
space. It can display the total 
content of any physical sector or 
display the number of available 
directory entries and disk 
sectors. 

File names and suffixes in the 
directory can be altered and soft 
sector addressing information 
can be rewritten. Two or more 
files can be chained together to 
make a single new file. 

Debugging 
Extensive debugging facilities 
are provided by the EXORbug 
monitoring system, which is on- 
board in ROM. 

Sixteen separate debugging 
functions are listed in the 
manual, including memory 
read and change, memory 
initialise and block move of 
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Inside the EXORset 30. Note the expansion card cage behind the enclosed VDU. Interface buss at lower right. 

memory. Users can search for a 

specified 8 -bit pattern, read and 
change the MPU register, trace 
with printout of a selected 
memory location or trace to 
ending address. 

Up to 4096 hardware break- 
points are available within a 4K 
address range, in RAM, ROM, 

and in any selected cycle of 
instruction, with real time 
execution at full speed between 
breakpoints. 

In addition, the EXORbug 
operating system controls the 
screen and printer functions, 
transfers and verifies between 
audio cassettes and memory, 

and controls the operation of 
EXORset 30 as an EXORciser 
terminal. 

We were fortunate enough to 
have one of these machines to 
play with for a short while 
recently, along with some soft- 
ware on disk and a set of 
manuals. Pity that the period we 

Specifications 

Microprocessor: 
Clock Cycle Time: 
Keyboard: 

Display Type: 
Display Format: 
Alphanumeric 
or 
Graphic 

MC6809 
1 MHz. 
Full ASCII 
16 function keys 
9" CRT monitor 

22 x 80 characters 
16 x 40 characters 
320 x 256 dots 

Programmable 
timer module: 
Software: 

Yes 
EXORbug monitor 
XDOS operating system' 
ASMO9 assembler' 
Text editor' 
BASIC -M compiler/interpreter' 
BASIC -M runtime package' 
'disk resident 

Mass storage: Dual minl-floppy disk drives Power Supply: 100 -130/200 - 250 V 
Disk capacity: 2 x 80K bytes (jumper -selectable) 45 -100Hz 
RAM capacity: 48K expandable up to 2-56K bytes 100W 

(Additional 2K reserved for Overall dimensions: 
alphanumeric display) length 640 mm (25.2") 

Connectors: 2 Micromodule-compatible board height 280 mm (11.0") 
connectors width 465 mm (18.3") 

Printer interface: Parallel Centronics -type Weight 22.2 kg (49 lb) 
Serial I/O: RS -232C (or current loop with use 

of MM11) 

Hewlett Packard 
donation 
Hewlett Packard Australia 
has donated 535 000 to the 
Royal Mélboume Institute 
of Technology towards a 

computer upgrade of the 
administration of the college. 

The HP 3000 Series 2 is being 
upgraded to the Series 3 to pro- 
vide one Megabyte of memory. 

RMIT has developed three 
data base systems for use in 

Colleges of Advanced Educa- 
tion and Technical Colleges. 

These include a Staff/Estab- 
lishment system to provide 
management information on 
staff salaries, classification 
and personal information, a 

Finance System, and a Student/ 
Academic Administration 
system which is used to assist 
student enrolments. 

had the machine was so short, 
really, else we'd have a great 
deal more to say about it ... no 
one on staff is all that familiar 
with 6800 machines and Moto- 
rola software so we couldn't rip 
straight into. 

However, the graphics capa- 
bility of the machine, from what 
we saw from the demonstration 
disk, is extraordinarily powerful. 
The on -board mass memory 
capability, quite apart from the 
available user RAM and ROM, 
makes the machine very ver- 
satile - more so when you 
consider the expansion capa- 
bilities. Just from our short first 
look -"... we think it 'mazing". 
And for something over $6000, 
it's got to be a steal in its price/ 
performance class. Maybe we 
can have one back to play with 
later ... hmm ? 

More information from Rank 
Electronics, Sydney - 12 
Barcoo St, East Roseville NSW 
2069, (02)406-5666; Mel- 
bourne - 60 Rosebank Ave, 
Claytpn South Vic 3169, 
(03)541-8444. 
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Philips to push minis/micros 
Philips Data Systems France are using the new 16 -bit NMOS 
based P800 microprocessor at the heart of four new 
minicomputers and one microcomputer in an effort to 
expand their business machine market. 

The computers have a cycle time of 650 ns and the cheapest 
machine, the P853 with 32K of memory will sell for around 55000. 
The top of the line P859 has 16 registers and 1M of memory. 

New generation Z80 
Zilog announce that refinements in process technology 
enable the latest version of their Z80 microprocessor to run 
at a clock rate of 6 MHz. 

This is 50% faster than the in Z80/Z80A design activities 
Z80A and more than twice as but need additional speed for 
fast as the original Z80 which specific applications. 
runs at 2.5 MHz. The new microprocessor is 

The Z8OB is completely pin priced at $20 in plastic and 
and software compatible with its 531.85 in a ceramic package, 
predecessors and is said to be for quantities between 10 and 
ideal for users who are currently 100. 

Apple 2 enhancement 
Apple computers with at least 48K of memory and a disc 
drive can now handle programs written for Z80 and 8080 
based computers with a new card which fits in one of the buss 
slots. 

The card is made by Microsoft Consumer Products of Bellevue, 
Washington. It is used with two diskettes - one for the CP/M 
operating ystem from Digital Research and the other for Microsoft's 
Disk Basic. 

A-2 

TAFE courses 
The IREE Microcomputer In- 
terest Group are organising 
ten week computing courses 
which will begin in Brisbane 
the first week of September. 

Three of the courses are 
hardware oriented and are en- 
titled Digital Electronics and 
Logic Circuits, Introduction to 
Microcomputers, and Micro- 
computer Systems. A fourth 
course, called Micromputer 
Software, deals with pro- 
gramming concepts in 
machine code and the use of 
assemblers. Last in the series is 

Introduction to Computer Pro- 
gramming, which will use the 
computer facilities at the various 
Brisbane colleges of Advanced 
Education. 

Enrolments will be taken 
from August 11th and further 
details can be obtained from the 
QLD TAFE on (07) 224-7847 
or 224-7839. 

Cobol for the TRS80 
Tandy has announced the introduction of a Cobol interpre- 
ter suitable for the TRS80 Model 2. 

The Vice President of Radio 
Shack, the US parent company, 
says that the Cobol language of- 
fered is an enhanced Level 2 
ANSI '74 which has been 
adapted for the TRS80 and is 

similar to a minicomputer lan- 
guage rather than a more li- 
mited microcomputer version. 

He states that although it is 
not suitable for use on the 
TRS80 Model 1, because of its 
limited memory, a condensed 
package will be introduced for 
this machine sometime in the 
future. 

We have no information as to 
when it will be available here. 

Computerised newspapers 
On the heels of the journalists' strike comes the announce- 
ment of Australia's first computerised metropolitan. daily 
newspaper - the Advertiser of Adelaide. 

The paper uses eight 
minicomputers and 30 mic- 
rocomputers together with 138 
video display terminals (VDTs) 
to automate the preparation of 
features, news and classified 
advertising. 

Journalists type their copy on 
the VDT, storing the complete 
article on magnetic disks. 

The editing stage is con- 
ducted by calling the file name 
on the editor's terminal and al- 

tering the article on the screen. 
A similar procedure is used 

for classified advertising. 
Layout is performed easily on 

an enlarged screen called a 
'page view terminal' (PVT) 
where the articles are called 
from the computer memory 
and moved around to achieve 
maximum visual effect on the 
page. When the editor is satis- 
fied, the whole page is typeset 
photographically. 

ETI August 1980 - 87 



commodore 

the PET computer 
The Pet has a television screen, a keyboard as simple to use as a type- 
writer and a self-contained cassette recorder which is the source for 
programmes and for storing data in connection with these pro- 
grammes. And it has, in its standard configuration, an 8K user 
memory. (This is in addition to the 14K operating system 
resident in the computer). 

SPECIAL AT NO EXTRA COST 
S200 value of programmes will be provided with each PET 
purchased 

PE T 

pE 

2001-16/32 

Crooromodorm CBM" 
MOO. Meer. 

Dual Drive Floppy Disk 
The Dual Drive Floppy Is the latest In Disk 
technology with extremely large storage 
capability and excellent file management. 
As the Commodore disk is an "Intelligent" 
peripheral, it uses none of the RAM (user) 
memory of the CBM The Floppy Disk 
Operating system used with the CBM 
Computer enables a programme to read or 
write data in the background while simult- 
aneously transferring data over the IEEE 
to the CBM The Floppy Disk is a reliable 

The CBM Computer is now a truly 
sophisticated Business System 
with the announcement of 
these Peripherals. 
The CBM incorporated with the 
Floppy Disk and Printer makes an 
Ideal business system for most 
professional and specialized fields, 
medicine, law, dental research, 
engineering, toolmaking, printing, 
education, energy eonseration etc 

. The CBM Business System as 
a management tool, delivers inform- 
ation to all levels of Business pre- 
viously attainable only with equip- 
ment many times more expensive, 
the CBM Business system is one 
of the most cost efficient business 
tools today. It offers a wide range 

low cost unit, and Is convenient for high 
speed data transfer. Due to the latest 
technological advances incorporated in this 
disk, a total of 340K bytes are available in 
the two standard 51/4" disks, without the 
problems of double tracking or double 
density. This is achieved by the use of two 
microprocessors and memory I.C.s built 
into the disk unit. Only two connections 
are necessary - an A/C Cord and CBM 
Interface cord. 

Tractor Feed Printer 
The Tractor Feed Printer is a high specific- 
ation printer that can print onto paper 
(multiple Copies) all the CBM characters - 
letters (upper and lower case), numbers and 
graphics available in the CBM The tractor 
feed capability has the advantage of accept- 
ing mailing labels, using standard preprinted 
forms (customized), cheque printing for 
salaries, payabtes, etc. Again, the Only 

connections required are an A/C cord and 
CBM connecting Cord. The CBM Is pro- 
grammable, allowing the printer to format 
print for: width, decimal position, leading 
and trailing zero's, left margin justified, 
lines per page, etc. It accepts 81/2" paper 
giving up to four copies. Bidirectional 
printing enables increased 
speed or printing. 

CONTACT YOUR LOCAL DEALER FOR 
FURTHER INFORMATION, PRICING AND DEMONSTRATION. 

Cr ewnrr,oao,o 

2040 

Cc commodore 

of applications from logging manage- 
ment strategy In major corporations. 
to organizing accounts and invent- 
ory Control of small businesses. 
Here are just a few of the Cost 
saving uses in the corporation, 
professional office or small business 
stock control, purchasing, fore- 
casting, manufacturing costing, 
Customer records, mailing list, etc. 
The CBM Floopy Disk and Printer, 
a compatible business system 
at a reasonable price - 
Take a closer 
look at these Peripherals. 

CBM 
2040 

`-. 

CBM 
.o.. erl.. 

Dual Ddva 
Floppy Disk 

printar 

Distributed by 

F3 HANIMEX E-7-121: 

Commodore Business Machines Division. 
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Two heads are better than one 
A new twin -head character printer, the Qume Twin Track, 
has been introduced into Australia by ADE. 

This printer enables printing 
in two independent columns 
simultaneously. 

Both heads use daisy wheels 
whose founts may be indepen- 
dent This means that it is pos- 
sible to include Greek or 
mathematical characters in text 
printed in normal typeface, as is 

required for instance in scien- 
tific documents. 

It is also possible to print text 
in, say, English and Japanese 

side by side. The Twin Track 
can be used to print at twice the 
normal speed of a single print 
head. Printing is also bi- 
directional to provide fast 
throughput 

The print area is 388 mm 
wide and printing speed is 45 
characters per second. Further 
information can be obtained 
from Anderson Digital Equip- 
ment, P.O. Box 294, Ryde. 
NSW. (02) 808-1444. 

ERRATA ETI-681 PCG PROJECT (June issue) 
There were a number of minor errors in the Programmable Character 
Generator, ETI-681, published in the June Issue. Firstly, in Table 1 on 

page 69, the heading at the top of the left hand column should read 
"Value of Rp" as the values of RV1 and RV2 are fixed at 5k. On page 
70, IC27 has a pin at the bottom marked "18" when it should be 15 - 
it's only a 16 -pin chip, anyway! On page 73, in the parts list, R3 is listed 

as 1k9, 2%. A 1k8, 5% resistor is OK here. On page 74, under "Dip 
switch No.2:", second paragraph, the lines "We recommend that you 

put the joystick port at hex "FF ..." should say "... put the joystick 
port at hex 'EF' ... ". The joystick setup procedure is correct as it 

places the joysticks at EF. 

In addition, a number of typographical errors appeared on the circuit 
diagram on page 70. Address lines Al1, Al 3 and A14 were shown as 
going to pins 27, 35 and 36 respectively. This is incorrect. All goes to 
pin 87, A13 to pin 85 and A14 to pin 86. 

Eyes and ears for your PET 
Edible Electronics are importing a new analogue to digital 
input conversion system for the popular PET microcomputer. 

Known as PETSET, the maximum value; in the absolute 
system will give PET users an mode, raw voltages in the range 
interface between their corn- -0.3 V to +5.4 V produce a 

puter and the real world, digital output of one pulse per 
allowing them to monitor up to 20 mV input 
sixteen physical variables at a The number of potential 
time. One of the inputs may be applications is enormous, since 
used for a joystick control which the ratiometric mode allows 
is provided as part of the almost any kind of transducer to 
package. be used. One good suggestion 

Two input modes are by the manufacturers is to use 
possible - ratiometric and ab- the PETSET for monitoring 
solute. In the ratiometric mode temperature, humidity, light in - 

the PETSET gives a digital out- tensity, soil moisture and pH in 

put which corresponds to the greenhouses. 
ratio of the actual input to its Edible Electronics(03)41-5708. 

Siemens ink jet 
Siemens has introduced an ink jet version of their impact 
printer, the PT801. 

It uses an 8085 micro- 
processor to control the bi- 
directional printing mechanism 
and ensures that the print head 
covers as few empty spaces as 
possible to triple the speed to 
270 characters/second. 

The 12 vertically arranged ink 
jets can produce up to 125 

different characters in a 12 x 

point matrix. The machine uses 
normal paper and can be 

switched for normal, cursive, or 
wide character printing. 

With appropriate character 
generators, the PT80i can pro- 
duce national alphabets as well 
as ASCII standard characters. 

Recycling by computer 
The computer owned by the Southwestern Bell Telephone 
Company of Abilene, Texas made rather a blunder when it 
was listing the Yellow Pages of this year's telephone direc- 
tory. 

More than 70 000 phone books were distributed with a tasteless 
error in the entries in the category of "Frozen Foods -Wholesale": a 

local funeral parlour was featured! Yuk. 
The same computer sought to compensate the same company 

by including its subsidiary which sold life insurance in the category 
"Funeral Homes"! 

Note that this was not the same computer which almost recycled 
us all when it scrambled the US airforce in a false missile alert in 

June. 

PET gets new handler 
MicroPro Design has become an authorised dealer of 
Commodore products such as the PET microcomputer and 
the CBM business system. 

The engineers and pro- 
grammers at MicroPro Design 
will offer maintenance, custom 
interfacing and applications 
software. They have already 
developed a number of inter- 
faces for the Commodore 

IEEE 488 buss which are 
manufactured locally. 

For further information 
contact -MicroPro Design, P.O. 

Box 153, North Sydney NSW. 
(02)438-1220. 
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Buy Direct from the Independent Importer 
$950 Ohio Scientific 

AI 

$ 

ex TAX 
inc. Tax New' Range 

$1395 . 1111pi 881 
Selectable Character Densities 
80, 96 or 132 Characters 
per line 
96 Character ASCII Set 
Upper and Lower Case 
7x7Matrix 
Bi-directional 
100 Characters/second 
Parallel and Serial Interfac 

R 

801 
IMPACT DATA 

Impact Matrix Printer 
132 C.P.S. 
High Quality 
Heavy Duty inc Tax 
7 x 7 Dot Matrix 
Use with Apple, TRS-80, PET, 
Ohio Scientific 
Available ex -stock 

$899 

NEW 
NEW 
NEW 

NEW 

NEW 
NEW 

SUPERBOARD II @ $ 369.00 
CIP (8K). @ $ 499.00 
CIP (MF) @ $1555.00 
CIP II (18K Ram/Rom) @ $ 589.00 
630 Board (Colour & I/O CIP) @ $ 289.00 
CIP II (MF) @ $1649.00 
C4P @ $ 865.00 
C4P (MF) Mini -Floppy @ $2095.00 
C4P (DF) Dual 8" Floppy @ $3099.00 
C8P @ $1075.00 
C8P (DF) Dual 8" Floppy @ $3269.00 
C2 - OEM @ $3559.00 
C2-D with 8" Hard Disk (10MB) @ $8295.00 
C3-D with 8" Hard Disk (10MB) @ $8999.00 

NEW SOFTWARE AVAILABLE in addition to 
Búsiness Packages (Australian Written) are 
SARGON (CHESS), USCD PASCALL and 
FORTRAN and Universal Calculator. e.g. 
(V ISI-Calc. but more powerful); 
Prices available on request. 

Qume© 
Daisywheel Terminal 

Typewriter quality print 
96 Printable Characters and 
Symbols 
Six to Ten Copies 

T I 810 
Bidirectional 
256 Ch. Buffer 
9 x 7 Dot Matrix 
Up to Five Copies 
Adjustable Wide Carriage up to 
132 Column 
Rear or Bottom Feed 
Full ASCII Character Set 
150 C.P.S. 

$2495 
inc. Tax 

DEALER ENQUIRIES WELCOME 

IMS Business Systems 

IMS 8000 
This attractive business Computer is an S - 100 
based system incorporating a Z - 80A 4MHz 
C.P.U. card with 2 RS232C Serial Ports. Disk 
Storage is via 2 Shugart SA800/801 disk 
drives providing up to 960 K bytes/drive. 
Comes complete with 32K static RAM (ex- 
pandable to in excess of 500 k bytes). 
Operating, System is either CP/MTM or UCSD 
PASCAL Software System. 

I M S 5000 
Features 5%" disk drives and can expand to 
three disk drives in same cabinet. 

Software 
These transportable software packages run on 
any machine using the standard CP/MTM 
operating system and CBASIC 2TM. Designed 
in Australia using standard Australian Ac- 
counting practices and Australian Date For- 
mats. 
Systems Available: - 

General Ledger Payroll 
Accounts Receivable Direct Mail 
Accounts Payable Word Processing 
Inventory 

SHE ELE' 

inc Tax 
while 

stocks last 

,; ' -its{ . 

SORDC 
'1Q 120 

Remote Video Display Terminal 
Upper and Lower Case 
24 Line Screen, 80 characters 
per line Numeric Keypad 
1920 Character Screen Memory 

VISUAL 200 $1688 inc. Tax 

Self contained Micro -processor 
based terminal Numeric Keypad 
Full ASCII Keyboard 
Standard features include Line 
drawing, Switchable Emulations 
Background/Foreground Modes 
Programmable Function Keys 

SUPEBR/VN'M $3995 T X 
Two 5%" Double Density Mini 
Floppies 
64K RAM 
12 Inch CRT 
CP/M Disk Operating System 
Full ASCII Keyboard with num- 
eric Pad and user -programmable 
function keys. 

TI 825 $1995 
132 Columns inc. Tax 
Upper and Lower Case 
Bidirectional 
9 x 7 Dot Matrix 
75 C.P.S. 

KSR Versions of TI810/825 

liOfliC UFOJIT 
SUITE 414, 4th FLOOR, 20 DUNCAN STREET, FORTITUDE VALLEY - 528455 
BRISBANE'S CALCULATOR/MICRO-MINI COMPUTER CENTRE 

Prices Subject to Change without notice 
and while Stocks last, 

a 
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Logic with memory 
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Drain 

Silicon 
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A range of non-volatile logic products using MNOS FETs 
has been introduced to Australia by Plessey. 

The MNOS FET construction 
prevents stored charge under 
the gate of a FET from leaking 
away through surface effects, 
which is the problem with con- 
ventional chip construction. 

Charge may be stored for up 
to one year at the interface bet- 
ween the silicon oxide/silicon 
nitride interface under the gate 
(see diagram). 

The range of devices using 
this technique include a 4 -bit 

J ,U 

data latch with output enable, 
(MN9102) a four decade BCD 
counter with 16 -bit memory 
and a 4 -bit latch (MN9105), the 
MN9106 6 -bit counter with 
24 -bit memory and multiplexed 
output, and the MN9107/8 
which are adaptations of the 
MN9106 for use in timer appli- 
cations. Further details can 
be obtained from Plessey, P.O. 
Box 2, Villawood, NSW 2163. 
(02) 72-0133 

E 

New disk will store 6.3M 
Shugart Technology of California has developed a new 
133 mm (5") Winchester disk drive which will store 30 times 
more data and transfer it 20 times faster than a standard 
mini floppy. 

The Shugart ST506 uses 
standard Winchester head 
technology to store 6.3M of data 
in unformated form. The disks 
have 153 tracks and access 
time is 170 ms on average. 

The US price is $1500 /drive. 

Shugart have also introduced 
two new 203 mm (8") fixed disk 
drives into Australia. These are 

New Apple 

designed for use in microcom- 
puter systems and provide the 
user with 5M or 10M of storage. 
Data transfer rates of 4.34 
Mbits/sec for the SA1002 and 
SA1004 fixed disks are 
specified, using double density 
recording. 

These "low cost" disk drives 
and further details can be ob- 
tained from Warburton Franki. 

Apple Computer of the US have released details of their new 
Apple 3 micro which is aimed at the serious hobbyist and 
small business user. 

The computer has two ver- Software includes a Mail List 
sions: the 'Information Analyst' Manager, Business Basic, Vis - 
and the 'Word Processor'. icalc 3 and the company's 

The Information Analyst is Sophisticated Operating Sys - 
designed to be used as a tool for tern. 
business planning, modelling, 
forecasting, scheduling, 
budgeting and costing. It has 
96K of RAM, a 133 mm (5") 
minifloppy disk drive and a 

keyboard with two extra keys 
with program -defined functions 
to enable commands to be exe- 
cuted with a single key stroke. 

The peripheral options in- 
clude a thermal printer or 
letter -quality printer, and 
305 mm CRT monitor or colour 
monitor for colour graphics. 

The Word Processor differs 
from the business version in the 
provision of a second disk drive 
and alternative software. 

The Apple 3 can be expanded 
up to four disk drives and up to 
128K of random access mem- 
ory. The prices for the Australian 
market have yet to be an- 
nounced but will be around 
$4000 for the Information 
Analyst and $5400 for the Word 
Processor. 

Budget micro for novices 
At $550 the Series 2 Cl P is designed specifically to appeal to 
people buying a computer for the first time. 

The makers expect its low 
price and versatility will make it 
attractive to schools and other 
educational institutions, who 
will be able to purchase two 
or three Cl Ps for the price of 
one of their more expensive 
competitors. 

The standard system has 8K 
of memory and a cassette input, 
but plug-in boards are available 
which can expand the memory 
to 32K, allow the computer to 
accept inputs from two floppy 
disks, and drive a printer. In 
addition there is a minifloppy 
version of the C1P, the MF 
Series 2, which offers a dual 
floppy disk facility. 

Both the standard and the 
minifloppy versions can be used 
with an I/O Expander to give 
colour displays, remote keypad 
operation, dual joystick control 
and programmable sound and 
musical effects. 

A wide range of support 
material is offered, in the form of 
educational, entertainment and 
small business programs, and a 

data base management system 
option allows users with no 
knowledge of programming to 
store information on diskette for 
instant recall. 

Enquiries to Systems Auto- 
mation Pty Ltd, 31 Hume St, 
Crows Nest NSW 2065. 
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A new range of switching regulated power supplies, de- 
signed for use in microcomputers, disk drives and industrial 
controls, was recently introduced by MicroPro Design. 

The supplies are smaller and lighter than linear, series -regulated 
supplies.. The MicroPro LR range includes versions with up to four 
independent output voltages. 
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For precision soldering 
Light weight. High power. 

ADCOLA STANDARD 
No frills. Just high performance. 

3mm S 30 5mm S 50 

>.4 

Fitted with 
non -seize tips 

Fully automatic 
'THERMATIC' 
also available. 

- DCOL 
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0. 
ADCOLA DUOTEMP 
Temperature control at 
your fingertips. 
3mm D 30 5mm D 50 

From your radio parts supplier or : 

Royston Electronics 
N.S.W. 102) 7095293 OLD. (07) 391 8011 
v IC. (03) 543 5122 S.A. (081 42 6655 
TAS. (0021 34 2233 W.A. (09) 381 5500 
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The California DC range of switching power supplies available from MicroPro 
Design range in price from around S170 to 5330. 

Standard features include 20 percent line tolerance, thermal 
protection, 50 mV peak -to -peak ripple and noise and 70 percent 
minimum efficiency at full load. 

Further enquiries to MicroPro Design, P.O. Box 153, North Syd- 
ney 2060 NSW. (02) 438-1220. 

Renaissance software 
The Logic Shop are now selling the following software pac- 
kages for the Compucolor 2: (the "Renaissance Machine") a 
Word Processor ($75), Basic Tutorial Lessons ($36), For- 
tran Compiler ($92), and Inventory ($100). 

The Word Processor includes 
the usual edit functions, right 
margin adjust, automatic 
paragraph indent and spelling 
corrections. The tutorial lessons 
in Basic are aimed at the begin- 
ner and it is claimed that even 
school children should be able 
to program after the series of 
ten lessons. 

The inventory package allows 
the storage of up to 900 goods 
classifications on a minifoppy 
disk It should therefore be suit- 
able for many small businesses 
including the corner store, 
maybe) Further details can be 
obtained from The Logic Shop 
in Melbourne (03) 51-1950, or 
Sydney (02) 699-4919. 

Computers out to stud 
Computerland of Melbourne have released a set of prog- 
rams written in Basic which may be of interest to the farming 
community who have access to an Apple microcomputer. 

The 'stud book' programs 
enable the listing, for up to 100 
animals, of information such as 
family trees, offspring of any 
animal, all information for any 
animal, animals born or sold 
within a period of time, select 
animals with a combination of 
characteristics and find animals 
with a certain characteristic. 

The programs require an 
Apple II micro with 48K of 
memory and a disk drive. The 
programs have been developed 
in Australia to suit the require- 
ments of breeders here and it is 
hoped to develop further prog- 
rams for rural applications over 
the next 12 months. 
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TRS-80 and SYSTEM 80 OWNERS 
NOW YOU HAVE BOUGHT YOUR SYSTEM, YOU NEED 

MICRO 80 
MICRO -80 offers the most comprehensive support in Australia for 
TRS-80's and SYSTEM 80's. The support starts with our monthly 
magazine. At least 44 pages of editorial matter and program listings 
each month, dedicated entirely to the TRS-80 and SYSTEM 80. 
Every issue has a minimum of 6 new programs catering for Level I, 
Levell II, machine language and Disk BASIC, plus problem solving 
columns, hardware articles (both add-on and modifications), reader's 
letters, hints, etc. etc. Each edition will keep you entertained at 
your 80's keyboard until the next arrives. For those with less time, 
we also offer a monthly cassette containing all that month's software. 
Support continues with our allied business MICRO -80 PRODUCTS 

which publishes software by Australian authors on cassette and disk, 
manufactures and sells hardware peripherals, publishes books, 
imports the best U.S. software, books and supplies at sensible prices. 

MICRO -80 PRODUCTS is rapidly becoming the largest independent 
source of software, hardware and supplies for TRS-80and SYSTEM 
80 owners because we really understand the systems we support (we 
couldn't produce the magazine if we didn't), we sell products at 
sensible prices (we don't need to make an overnight killing, we are 
in business to stay) and we guarantee all we sell. Read about just a 

part of our range of products, below. Send a stamped, SAE (40c) 
for our free catalogue to discover our full range. 

FREE 
$40 WORTH OF SOFTWARE FOR TRS-80 AND SYSTEM 80 
WITH EVERY NEW SUBSCRIPTION TO MICRO 80 
EVERY NEW SUBSCRIBER WILL RECEIVE ON CASSETTE, READY TO LOAD, 
3 x LEVEL I AND 3 x LEVEL II PROGRAMS (INCLUDES OUR FABULOUS HOUSEHOLD BUDGET 
PROGRAM), WITH A REGULAR RETAIL VALUE OF AT LEAST $40. 

MICRO -80 PRODUCTS 
284 GOODWOOD ROAD, CLARENCE PARK, ADELAIDE. 

BOOKS 

LEVEL II ROM REFERENCE MANUAL $24.95 plus S1.20 p&p 
Produced in Australia by MICRO -80, this book is a must for the 
machine language programmer or for the BASIC programmer who 
wants to understand how the BASIC interpreter works. Over 70 
pages packed full of useful information and sample programs. 
Applies to both TRS-80 and SYSTEM 80. 

TRS-80 DISK AND OTHER MYSTERIES S24.95 plus S1.20 p&p 
The hottest selling TRS-80 book in the USA. Disk file structures 
revealed, DOS's compared and explained, how to recover lost files, 
how to rebuild crashed directories - this is a MUST for the serious 
Disk user. 

LEARNING LEVEL II $16.95 plus $1.20 p&p 
The next hottest selling book in the USA. TEACHES you how to 
get the most out of your Level II machine in BASIC. A must for 
both TRS-80 and SYSTEM 80 users. 

HARDWARE 

16K MEMORY EXPANSION KIT FOR TRS-80 $97 inc. p&p 
These are prime, branded, 200 ns. (yes 200 nsl) chips. You will pay 
much more elsewhere for slow, 350 ns. chips. Ours are guaranteed 
for 12 months. A pair of DIP shunts is also required to upgrade the 
CPU memory - these cost an additional $4.00. All kits come 
complete with full, step-by-step instructions, no soldering is re- 
quired. You don't have to be an electronic type to instal them. 

DISKS FOR THE TRS-80 $45.00 per pack of 10 inc. p&p 
High quality disks at a sensible price. You will pay over $7.00 each 
for the same disks elsewhere. 

SCOTCH BRAND PERSONAL COMPUTING CASSETTES 
C-10 pack of 10 $26.00 incl. p&p 
C-30 pack of 10 $28.00 incl. p&p 
These are digital cassettes of the very highest quality from one of 
the world's leading manufacturers. 

AUSTRALIAN SOFTWARE 
(Suitable for TRS-80 & SYSTEM 80) 

BMON (12/16K) $19.95 plus 50c p&p 
The ultimate program to assist BASIC programmers 

TOUCHTYPE (I:2/4K) $19.95 plus 50c p&p 
22 lessons to teach you to type on your own keyboard and screen! 

RPN CALCULATOR (12/16K & 32K) $14.95 plus 50c p&p 
Turns your computer into a $600 calculator. Ideal for Architects, 
Surveyors, Engineers, Teachers, Scientists etc. 

U-BOAT (L2/16K) $7.50 plus 50c p&p 
You're the Commander, read all the guages, fire the torpedoes, 
crash dive, get the enemy before his depth charges get youll 

MMM-1 GAMES PACK (L2/4K) 57.50 plus 50c p&p 
3 fast moving games - INDY 500, SUBHUNT, KNIEVEL 
MMM-2 GAMES PACK (12/4K) 57.50 plus 50c p&p 
3 more games with fast moving graphics - TANK, THIEF, 
SHOOTOUT. 

To: MICRO -80, 
P.O. Box 213, Goodwood, S.A. 5034. 

Please rush me the items checked below. 

12 month subscription to MICRO -80 
and my free software cassette $24.00 

12 month subscription to MICRO -80 
and the cassette edition, plus my free 
software cassette $60.00 

The latest issue of MICRO -80 $2.50 
PLUS THE ITEMS LISTED BELOW: 

DESCRIPTION PRICE 

TOTAL ENCLOSED 

NAME 

ADDRESS 

Post Code 

Expiry Date 
welcome here 
Please debit my Bankcard $ 

Signature 
ETI 
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' THE INCREDIBLE A.E.D. 
S100 Terminal 
THE 

STANDARD ARE ALL THE FEATURES YOU WOULD 
LIKE BUT WERE AFRAID TO ASK THE PRICE OF. 

WIDE, 16 MHz BANDWIDTH. SHARP, GREEN PHOSPHOR 
SCREEN. 
CONTRAST ENHANCING 
FILTER. 
SUPERB, SCULPTURED 
WORD PROCESSING 

HALF TONE, UNDERLINE, KEYBOARD. 
BLINKING, STRIKE THRU, STRONG WELL ENGINEERED 
REVERSED VIDEO, BLANK HOUSING SCULPTURED 
OUT, OR ANY COMBINATION FROM SOLID TIMBER AND 
OF THE SCREEN AT ONCE. METAL. 

160 x 96 GRAPHICS FOR 
BUSINESS AND TREND 
ANALYSIS, CURVED BAR 
CHARTS ETC. 

ALSO WE CAN PROVIDE 256 x 256 OR 512 x 256 
HIGH RESOLUTION, GRAPHICS AS AN OPTION. 

iieii I 
MORE FEATURES! MORE SPEED! 
MORE SALUBRIOUS THAN ANY 
SERIAL TERMINAL WE KNOW. 
CAN OUTPERFORM SERIAL 
TERMINALS PRICED ABOVE $2300. 

YET ONLY $1350 + SALES TAX 
FULLY INCLUSIVE. 
`CP/M' PATCH SOFTWARE 
AVAILABLE FROM A.E.D. 
THE TERMINAL YOU DESERVE! 
This memory mapped terminal can be configured to have the 
intelligence of top serial terminals such as Hazeltine, Lear Siegler, 
Soroc 'etc' without the eye strain and sludgy slow speed. 

WE ARE NOW GAINING A NAME FOR OUR 8" DISK SYSTEM FOR 

SORCERER 
8" IBM SINGLE AND DOUBLE DENSITY. 
600K BYTES PER DISK-ALMOST TWICE AS MUCH AS 
QUAD DENSITY 5" SYSTEMS. 
MORE SPEED AND DATA RELIABILITY THAN 5". 
CP/M PROVIDED FULLY INTEGRATED WITH THE 
SYSTEM. 
CAN READ AND WRITE SINGLE DENSITY AS WELL AS 
256, 512 OR 1,024 BYTE DOUBLE DENSITY FULLY 
TRANSPARENT TO THE USER. 
PRICED GENERALLY LESS THAN MICROPOLI$5". 
INCLUDES SHUGART DRIVE(S), CABINETS, CABLE 
AND CONTROLLER + CP/M DISK OPERATING 
SYSTEM. 

PRICED FROM $1285.20+ SALES TAX 

DESIGNED BY GEORGE MORROW, THE GUY MOST 
INSTRUMENTAL IN WRITING THE IEEE SPEC FOR S100 

ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTD 

1 

SEE US ALSO FOR: 
SYDNEY'S BEST VALUE IN STATIC RAM ALSO BY 
GEORGE MORROW. 

VIDEO CARDS, I/O CARDS ETC. 

PROTOTYPING BOARDS, SOCKETS WIRE WRAP "SLIT 
AND WRAP". 

DRIVE CABINETS FOR YOUR RENEX, OR SHUGART OR 
SEIMENS DRIVES. 

KEYBOARDS AND ENCLOSURES. 

S100 CABINETS. 

COMPUTER FURNITURE. 

VIDEO MONITORS "WIDE BAND WITH GREEN 
PHOSPHOR". 

IN FACT, ALL YOUR S100 NEEDS. 

MICR C COMPUTER 
PDflDIJ 123 Military Road, Guildford, 

NSW 2161. Phone (02) 632-6301 
(02) 632-4966. Telex AA25958. 
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A book on computing that takes you from. what -is -all -this -fuss -about -computers through a thorough beginners' -buying - 
guide to building -your -own -computer. 

When faced with the awesome task of choosing or assembling a computer system - whether you want a "learning aid or a "working 
tool", a "ready rolled machine" or "project kit", you'll find very few places to go. This book rolls it all into one. Assembled from articles 
published in Electronics Today International óver the past few years, with additional material to aid the newcomer, it's an invaluable 
reference work. Running to 156 pages, this book contains 16 articles on various aspects of computing and 10 construction projects. 

On sale now at newsagents and selected specialist suppliers, or direct from Ell Subscription Department, 3rd Floor, 15 Boundary 
St, Rushcutters Bay NSW 2011. Price: $4.95, plus 65 cents post and handling. 



PROFESSIONAL DAISY WHEEL PRINTER 
FOR WORD PROCESSOR SYSTEMS 

LIGHT PEN FOR TRS-80 OWNERS 
TES -so 

LE VKL 17 
ONLY 

FOR SYSTEM 80 
AS WELL 

$ 9.9 e1 S7/Cat X.3645 

Use this light pen with the TiC-TAC-TOE cassette 
shown below or with the SKETCH 80 (see opposite 
page). Comes complete with plug for insertion into 
your cassette and battery snap for 9V transistor type 
battery (not supplied). TIC-TAC-TOE 

just insert this program cassette 
Into your computer cassette 
player and enjoy playing the game 

th your light pen 
$ 11.95/ 

C.ITON BRAND DOT 
' MATRIX PRINTER 

The model 8300P dot matrix printer is a no- 
nonsense unit that can chum out the hall % 
character ASCII at a brisk 125 characters per 
second on standard fanfold paper. Character 
spacing of 80, 40 or 132 columns which are 
software selectable. A quality unit that costs less 
than $1,000!! 

Cat X-3255 $970.00 
JABEL COMPUTER 
MAINS FILTER 
Having trouble with memory crashes? Then the answer is the label Mains Filter -It will 
remove those annoying spikes from the 240V mains and thereby protect your memory! 

Cut M9850 $75.00 
SERIAL DATA CABLE 
Connect 2 cassette recorders to your Sorcerer and be able to control them both from 
your computer keyboard. 

Cat X-3110 $34.50 
PRINTER INTERFACE CABLE 
Connect your Sorcerer to the C.ITOH printer or any Centronics compatible printer. 

\slat X3112 $49.50 

This superb unit is a self-contained printer with in-built 
asynchronous serial Interlace conforming to the estab- 
lished RS -232C standard. It prints on business station- 
ery up to 380mm wide at the rate of 45-65 characters 
per second - three times faster than golf -ball type- 
writers. Top quality office systems printer that is below 
competition prices... 

$3,390.00 
Cat X3260 

MICROPOLIS" QUAD 
DENSITY DISC DRIVE 

The Micropolis mod 2 drive with controller 
enables you to store 315,000 bytes on just 1 

disc. By adding the mod 2 add-on drive (up to 
3) you can obtain up to a maximum of 1.26 
Megabytes! Complete with all software to 
enable you to be up and running in a very 
short time. 

Model 1043/mod 2 with 
controller. 

Cat X-3205 $1,350 
Model 1023/mod 2 add-on 

Cat X-3208 $750 

EXIDY S-100 BUS EXPANSION 
By using plug-in cards with the S-100 BUS and your Sorcerer you can use 
many other manufacturers peripherals (see our special 'Blue Board' 
cards on this page). The world of computing has been made even more 
exciting through the S-100 BUS. Comes complete with in-built powre 
supply, ribbon cable and connector. 

Cat. X-3010 $575 
Allows up to 6 plug-in cards Connects directly to Sorcerer's 50 - 

way expansion socket via supplied cable All 5-100 lines fully 
buffered Separate 2.000MH: crystal clock provided for S-100 cards 
which cannot use the 01 and 02 clock signals derived from the 
Sorcerer's 2.106MHr clock Provision for mounting up to six 25 pin "D" 
connectors for additional I/O ports, etc. / 

DYNAMIC EXPANSION KITS\ 
These are top quality ICs that can expand your 
basic I6K Sorcerer to 32K or even 48K (expands 
the 8K to 16K etc). They can also be used with 
the TRS 80 level I and II and the Apple II 
computers to expand their on -board RAM. 
Superb value and complete with Installation 
instructions. 

SAVE 

rw,e $30.50 
NOW $79 

CASSETTE 
RECORDER 

For cassette storage of data, or for 
loading programs into your Sorcerer 
you need a quality cassette recorder 
that has been tested and found to 
be reliable. The National Panasonic 
was tested by us along with other 
units and came out as the best unit 
available in its price range. Works 
on AC or DC and can be controlled l from your Sorcerer. Cat A 4095 

$79.95 

NEW NEW NEW 
DUE IN SHORTLY 

COGNIVOXt 
VOICE IWPUT 6 OUTPUT FOR THE 

SORCERER * Recogmxes up to 16 word.. 
* 16 word voice response vocabulary * Easy two pass training 
* Up to 98% recognition accuracy * Generates music 6t sound effects * Excellent software support * Connects directly to Sorcerer 

Cat X-3150 $ 199 

THE 
SORCERER 

it 

Cat X-3001 

SORCERER 

Cat X-11% 
MONITOR 

' The Sorcerer is the expandable Z-80 based microcomputer that 
allows you to add peripherals to take it from baste computing through 
to advanced office business systems. 

16K RAM expandable to 48K (on board) Serial I/O and Parallel 
I/O S-100 BUS compatible Cassette I/O for two recorders at 
speeds of 300 or 1200 baud Video 1/0-1920 characters full screen 

Full ASCII 128 characters (64 defined characters and 64 un- 
defined characters) Graphic resolution 122,880 pixels Includes 
8K BASIC plug-in ROM PAC' in MICROSOFT' Dimensions 490 
x 330 x 100mm Weight 6 kilograms. 
(Ask for our FREE comparison chart between the Sorcerer and other 
well known computer brands). 
Dust cover to suit 
Cat X-3005 $3.95 

VIDEO MONITOR 
$1,395.00 

This ú a superb 30cm black and white video monitor that can be used 
on AC and DC. Simple connection to your computer. Features jitter 
flee and distortion free characters. Can be used with most computer. 
on the market 

Cat X-1196 $149.50 
WORD PROCESSOR PAC - 

Remove the plug-in BASIC PAC' and replace it with the powerful 
WORD PROCESSOR PAC' and you will have the basis of an 
office computer system. 
Features: Automatic text wrap Automatic checking of drastic 
commands Powerful search function Auto commands Macro 
programming - all this plus exteasive user instructions. 

Cat X-3085 $275.00 
SPECIAL WORD PROCESSOR KEYS 
To enable you to use the Sorcerer's Word Processing function more 
readily we can supply specially embossed keys (11 units) to replace 
the normal beige keys. The colour allows you to identify the special 
keys immediately. lust !another touch of professionalism for the 
Sorcerer owner... 

Cat X-3086 $14.95 
FAMOUS 'SLUE BOARD' PLUG-IN CARD 
MODULES FOR THE S-100 BUS.. . 

And now for the famous 'Blue Boards' from SSM in the US of A. Three 
boards available for your S-100 unit in ready built form or as kits with 
comprehensive instructions. 

2 PARALLEL 6 2 SERIAL I/O BOARDS 
2 serial I/O ports (2 in and 2 out) with full handshaking status from 
UART's and 2 latched I/O ports (2 in and 2 out) using 8212 latch 
buffers. Independent DIP switches for setting address of serial and 
parallel port blocks. Ideal for the person who wishes to control a 
number of appliances in the home, office and factory. 

Built unit Cat. X-3300 

$190$250.000 Kit form Cat X-3301 .0 
MUSIC SYNTHESISER BOARD 
A fantastic synthesiser with a frequency range of 15Hr to 25K1-1: with 
a nine octave frequency change via software. Attack and sustain can 
be defined by user. Include, "MUS-Xl" a high music interpreter 
which can drive up to 8 boards at once - even includes a music 
program to get you up and going fast! 

Built unit Cat. X-3305 $310.00 
Kit form Cat X-3306 $250.00 
8K 6 16K PROGRAMMER 6 4K/8K 
EPROM BOARD 
Now you can program your EPROM's (2708 or 2716) and also have 
the facility for on -board 4K of 2708 or 8K of 2716 EPROM.. This 
extends the capabilities of your computer system and provides a 
powerful unit for those who wish to do their own programming on 
EPROM$. 

Built unit Cat. X.3310 $250.00 
Kit form Cat X-3311 $ 190.00 



FOR YOUR SORCERER 
MAGIC MAZE 
A challenging game with 10 levels of play - wander through the 
maze and meet many obstacles. Automatic scoring on screen. 
Cat. X-3620 $14.95 
PLOT 
Get superb graphics m both super high resolution mode and quick kw 
resolution mode. 

Cat X-3621. .. $27.95 
Z -So DISASSEMBLER 
Decode machine language programs, including Sorcerers monitor and 
ROM PACs. Written in BASIC the instruction mode prints out machine 
code and Zilog mnemonics in standard format Or use the ASCII mode 
which converts machine code to ASCII. 
Cat. X-3622. $27.95 
SHAPE MAKER 
On scresnehaacler edito, for special characters and shapes Lots slim, 
and includes 12 page manual with examples. 
cat X-3623 $17.95 
DEBUG 
Debug machete language programs by stepping through one instruction 
at a hme. Relocatable. Several display options. Multiple break points. 
Modify memory and registers. 

Cat. X-3624 .. $27.95 
FASTGAMMON 
Backgammon players will find this program a skrllhd opponent. Has 
ultra sharp screen en graphics and comes complete with an8 page booklet 
with rules of the game. 

Cat. X3625 $22.95 
MARTIAN INVADERS (NEW) 
Similar to the very popular 'Space Invaders' you find in amusement 
parlors. 

Cat. X-3676 $17.95 
NIKE II (NEW) 
Fight off bombing tacks with your missiles and protect the city from 
heavy casualties. 

Cat X-3627 $14.95 
TANK TRAP (NEW) 
Render the marauding tank harmless but watch out for slow drying 
cement and unarmed citi.ens!!l 
Cat X-3628 $14.95 
GRAPHIC GAMES 
Land on the moon in o LEM, lob a pie, nuclear reaction, bounce. 
checkers and dodgem - games of skill, games for fun 

Cat. X-3631 $24.95 
SMART ALEC 
Answer over 20u questions that the computer gives you and let it decide 
whether your a genius or lot 
Cat X-3632.... $14.95 

ADVENTURELAND 
Recover the 13 treasures from the enchanted world, but watch out for the 
unexpected.... 
Cat X-3633 S12.50 
MISSION IMPOSSIBLE 
Enter the world of suspense as you try and sane the world's first 
automated nuclear reactor. 

Cat. X-3635 $12.50 
VOODOO CASTLE 
Rescue the Count from his ca de after he has had a fiendish curse placed 
on beam - you're his only hopet 

Cat X-3636 $12.50 
THE COUNT (NEW) 
Another eecting game for you and your Sorcerer to play. 
Cat. X3638 $12.50 
WILDERNESS (NEW) 
Trudge through uncharted fonds fig rig off with swords and sorcery the 
foul monsters that live there. 

Cat X-3639 $12.50 
BLACKJACK 
Play the table in this ever popular game of 2l's, pontoon. blackjack. 
Whether you win or lose, It's a fantastic game 
Cat. X3602 89.95 
WUMPUS 
This is a great game at hum the Wumpus through 20 rooms with a bent 
bow and anew"! 
Cat X-3604 $9.95 

SKETCH 80 
For the TRS-So and System 80 

A program tape that allow you to sketch on your VDU- the light 
pen becomes a real writing tool with this tape program. 

SEE THE LIGHT PEN ON PREVIOUS PAGE 

$17.95 Cat X-3646 

FROM 
DICK SMITH ELECTRONICS 

bankcorti 

SHOPS OPEN 9AM to S.30P14 
(Saturday. 9.m till 12 noon) 

BRISBANE: NH hour earlier. 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY 

RESELLERO OF DICK EMIT© 
PRODUCTS IN MOST AREA 

125 Yowl Street. SYDNEY. Ph 290 3377 NSW 
147 Hume Highway. CHULLORA Ph 642 8922 
162 Pa to Highway. GORE HILL Ph 439 S311 
30 Grose Street. PARRAMATTA Ph 663 1137 
396 lane Core R4. NORTH HYDE PS 868 3200 
263 Rein Stria. WOLLONGONG. Ph 28 3800 
613 Pri Highway. BUKInURST (Or.nins Su et 

MAIL ORDER CENTRE: PO 8es 321, NORTH 

ic. 799 tensible Set. 
656 Bridge Ro.d. 

OLD 567 Gymsi. 
Road. 

ACT vs Gladstone Start. 
SA 60 Wright Street. 
WA 414 Witham Street. 

RUE NSW 2113. Ph BTB 

MELBOURNE. Ph 67 9634 

RICHMOND. Ph 426 1614 
BURANOA. Ph 791 6233 
CHERMSIDE. Ph 59 6970 
FYSHWICK Pt BO 4944 

ADELAIOE. Ph 212 1962 
PERTH Ph 328 6944 

3200. PACK h POST EXTRA. 

FOR YOUR TRS-So COMPUTER 

TIME TREK 
Foy TRS-80 4K level I and II. Hunt the Klingons through space and 
hghl an intergalactic war. Has nine levels of play. 

Cat X-3650 $17.95 
STIMULATING SIMULATIONS 
For TRS-80 4K level I and II. 10 games on one cassette from monster 
chase to nautical navigation and lost treasure - it's great fun 

Cat X.3652 $17.95 
ELECTRIC PAINTBRUSH 
TRS-80 4K level I and II Create dazzling real time graphics. 
Commands let you draw lines, turn corners, change white to black, 
repeat previous steps of call other programs. 

Cat X-3654 $17.95 
BLOCKADE 
TRS-80 4K level 1 and IL Many variations whereby you and your 
opponent try and make each other collide with a wall 
Cat X-3659 $17.95 
BRIDGE CHALLENGER 
TRS-80 16K level IL Practice and improve your game of Bridge. 

Cat X3656 $17.95 
MICRO CHESS 
The computer is programmed to beat you at chess and you are hying 
to beat it - absorbing and educational 

Cat X3658 $22.50 
SIMUTEK 1 
Contains 5 games that would normally cost 519.50 each! Great fun for 
all the family and friends. For TRS-80 4K level I and IL 

Cat X3685 $27.95 

SYSTEMS SOFTWARE DISCS 
CP/M Floppy Diskette Operating Systems from 
EXIDY. 
CP/M PLUS MICROSOFT BASIC for Micropolis 
quad drives Cat. X-3710 $445.00 
CP/M PLUS MICROSOFT BASIC for Micropolis 
dual drives Cat. X-3711 $445.00 
CP/M for Micropolis quad drives 
Cat X-3715 $149.00 
CP/M for Micropolis dual drives 
Cat. X-3716 $149.00 
Also available is a Word Processor Linker for 
Micropolis quad drives Cal X-3720 at only 
399.00 and also for the Micropolis dual drives 
Cat. X-3721 at $99.00. (Both of these need 
CP/M as well). 

THR COMPLETE 
MICROCOMPUTER 
SYSTEMS 
HANDBOOK 
Written by E.L. Salford le for 
the beginner through to ex- 
pert. Goes from basics to 
advanced subjects such as 
magnetic bubble memories. 
Cat B-1872 $12.90 

SOME COMMON 
BASIC PROGRAMS 
Fantastic book containing 
76 programs in BASIC. Cat X-3665 519.50 

Everything from tax depre- 
ciations to Gaussian Quad. 
nature. 
Cat B-2345 $9.96 
AND NOW! A program 
tape for the TRS-80 - 16K 
level II- a cassette version 
of the book. Why not buy the 
book and the cassette and 
have a lot of fun. 

DOS PATCH 
Extends the TRS-80 to take ad. 
vantage of the 40 tracks on the 
Dick Smith Disc Drive for TRS-80 
computers (Cat X.3230 only 
$379). Aleo enhances TRSDOS 
in other ways as well. 

"TINY" PASCAL 
Cassette tape for developing and 
debugging of running programs 
on your TRS-80. Provides power- 
ful subset of standard Pascal 
statements. Comes complete with 
comprehensive manuaL 

Cat X3550 $19.50 Cat X3670 $49.50 
FOR YOUR TRS-80 

Cio COMPUTER 'DUMB 
TERMINAL' CASSETTE 

Dick Smith special grade cassette 
tape with S minutes per rude and 
38K capacity per side 

Cat X.3500 $1.95 
Store data the easy, 
convenient way... 

Program which enables you to 
use your Sorcerer as a 'dumb 
terminal' with another computer 
or another dumb terminal 
Operates in full or It duplex mode, 
software selectable - output 
through the RS -232 port. 

Cat X_3637 $9.95 

e 
NEW SORCERER BOOKS 

A new series of books containing programmes that 
will make your Sorcerer even mote versatile! 

Small business .... Cat B-6110 .... S49.95 
Educational & Scientific Cat &6112 $37.95 
Fun & Games No 1 Cat B-6114 $17.95 
Fun & Games No 2 Cat B-6116 $17.95 
Home & Economics Cat 8.6118 $27.95 
Fantastic value for everyone with a Sorcerer. 

Sorcerer Technical Manual 
Cat B-6100 S14.95 
Sorcerer Word Processing Manual 
Cat B-6105 517.50 
Sorcerer Development Tour Manual 
Cat B-6106 $17.50 
Sorcerer Software Manual 

Cat B-6108 $14.95 
NEW QUAD DENSITY HARD SECTOR 
DISKETTE- suitable for use with the Micropolis 
Cat X.3205 and Cat X3208 drive systems. 
Cot X3514. 1.9 56.95 ea. . 10 up 56.$0.0 

COMPUMAX ACCOUNTING DISCS 
For the small bounces, a book and disc that well assist in the running of the accounts department Discs suitable for 
use with the Micropolis Quad Density Disc Drive and the Sorcerer computer. 

MICROLEDGER-General ledger, chart of accounts, journal, trial balance, porting, audit trail of 
transactions, profit and loss statement mid balance sheet 

cat x.3700 $169.00 
MIC R OPA Y-_ ccounts payable, statements by vendor and by date, cash requirements, prints cheque 
and mailing stub, journalises A/P transaction Into MICROLEDGER 

Cat x-3702 $169.00 
MICROREC - Accounts receivable, aged trial balances, prints invoices, statements by customer and 
by date, cash projections, ioumahues A/R transactions into MICROLEDGER 

Cat X-3704 $169.00 

See us at the 
DATA 80 

show in 
Sydney from 
the 5th to 7th 
of August 1980 

DSE784 



AIM, SYM, KIM OWNERS 
KIM 4 Bus compatible products. 

Same shape and size as KIM. SYM. 

MEMORY PLUS $225 A&T 
8K low power RAM. All IC's socketed. 8K EPROM 
sockets and programmer for Intel 2716, 6522 /O and 
plus 5V and plus 25V regulators. 
VIDEO PLUS $293 A&T 
Upper/lower ASCII. 80 characters by 24 lines. 128 
additional user programmable characters. 
Keyboard and Ughtpen Interfaces. 2K display RAM, 
expansion to 4K. On -board regulators, provision for 
6502. All IC's socketed. 

DRAM PLUS $353 
Complete with 16K of 4116 socketed and tested to 
32K. 

PROTO PLUS $47 
Double sided, plated through holes, professional 
quality. Provision for 40 off 14/16 sockets, 4 off 24/40 
sockets, 3 off voltage regulators. 

MOTHER PLUS $98 A&T. 
Fully buffered and decoded. Add up to 5 additional 
boards. 

CARD CAGE PLUS $28 
Compatible with Mother Plus. 

PROTO PLUS $48 
Transparent Refresh with 4K segment addressing. 4 
sockets for 16K or 32K bit ROMS. 4K memory seg- 
ment addressing. EPROM programmer to suit. 2 off 
I/O for 32 I/O lines and 4 off 16 bit times proto type 
area. 
P&P $3.50. Prices plus sales tax If applicable. 

eincipg 
CONTROL 

PO BOX 31, GOODNA 4300 
PHONE (07) 288-2757 

Prices subject to change without notice. 

SAE for 
Dalasheet 

TRY THIS EXCITING 
HOBBY! 

Build your own Organ, at 
half the cost of a 

ready -built Organ. 
WITH WERSI ORGAN 

KITS 
Wide range of models: 

COMBO to large CHURCH ORGANS 

t. 

AISO - 

STRING ORCHESTRA and the famous 
BASS SYNTHESIZER WERSIVOICE 

ELECTRIC PIANO ROTATION SOUND 

All available from: 
CLEFTRONICS PTY. LTD. 
9 Florence St., Burwood, Vic. 3125 

Phone: (03) 288-7899 
Catalogue 104 pages in colour - $3.00 (Intl. postage). 
Klaus Wunderlich Demonstration Record, music only with 

jacket notes - 57.00 (Incl. postage). 

OHIO SCIENTIFIC 
COMPUTERS 

1. 4K RAM Memory Expansion Chips, 2114 450nS, 552. 
2. RF Modulator, Ste 9 volt, all channels, 519.95. 
3. Superboard 11 Cover/VDU Stand, 518.95. 
4. Superboard 11 Computer, 8K ROM, 4K RAM, $389. 
5. Challenger C1P Computer, 8K ROM, 4K RAM, $489. 
6. Challenger C4P Computer, Sound/Colour, $946.20. 

SOFTWARE 
We regret PRICE RISE due to shipping costs. All previous 
(54) advertised Cassette Software up 52.00. Instructions 
(14 sets) are still the same price. 01 is now replaced by an 

updated and enlarged C1 at 52.95. 

New Programs for Ohio Software 
UTILITIES 
V.15. Dissassembler - 4K 510.95 
V.16. Filename, for cassettes $8.95 
U.17 Trace 512.95 
V.18 Packer - (K saver) 514.95 
V.19. Cursor - C2/4 513.95 

NSTRUCTIONS 
.12. 32 x 64 Character Display 512.95 
.13. Wp 6502 Word Processor Book $3.95 
.14. Dissassembled ROM, with Inbuilt References 513.95 
.15. Sound -S II/C1P $6.95 
.16. G.T. Conversion, X2 $2.95 
.17. Saving Data on Tape 56.95 
.18. C1P Tape Control 56.95 
.19. C1P Beeper 55.95 
.20. C1P/ Base 2 Printer 56.95 
21. Morse Code Converter with tape 516.95 
22 supplement to 112 32x64 character display. 
00 percent hardware $4.95 

BUSINESS 
B.4, Savings & Loan Package 514.95 

DISPLAY 
D.2. Flashboard, your advert 510.95 

GAMES 
G.25. Alien Invaders (Like Space Invaders) ' $10.95 
G.26. Orbital Lander 511.95 
G.27. Escape from Mars, 2 tapes 518.95 
G.28. Death Ship, 2 tapes 518.95 
G.29. Startrek 57.95 
G.30. Air - Sea Battle 57.95 

BOOKS/MAGAZINES/CATALOGUE 
T.1. The First Book of OSI $19.95 
1.2. Aardvark Journal (8 issues) 512.95 
T.3. Basic Handbook, David Lien 515.95 
T.4. Personal Computing, Monthly 51.95 
C.1. Catalogue describes all software and hints plus free 
programs $2.95 

Postage:. 1 or 2 $1.00 
(Software) 3 -5 $1.50 

6 -9 $2.00 
10 or more 52.50 

PLUS MANY MORE NEW LINES 
OF SOFTWARE - ENQUIRE. 

MAIL ORDER: Cheque or Bankcard. 

Looky Video: PO Box 347, Richmond Vic. 
3121. Shop, 418 Bridge Road, Richmond. 
Ph (03) 429-5674. 
All prices subject to change without notice. All 
prices INCLUDE sales tax. 

HERE'S VALUE ! 

TOP NW/JUTS 
FROM ELECTiiqNCS Maw NTEI74AIIgNAL 

VOLUMES PRCES3' 

1t 

Over 20 of our top projects for the 
princely sum of $3 I A collection of 
some of the 'Best from ETI' projects, 
Including: The Induction Balance Metal 
Detector; Accentuated Beat Metronome; 
Marine Gas Alarm; Shutter Speed Timer; 
CB Power Supply; Ultrasonic Switch; 
Photo Strobe; House Alarm & many 
more I How do you get it I 

Send $3.00, plus 65 cents post and 
handling, for your copy to: 
ETI, Subscriptions Department 
3rd Floor, 15 Boundary St, 
Rushcutters Bay NSW 2011 

ATTENTION 
YOUNG COMPUTER 

BOFFINS! 

Dick Smith Electronics is planning to 
extend the support of its microcom- 
puter products like the highly successful 
Exidy Sorcerer and System 80, by 
setting up a 'hot line' advisory 
service. 
To assist with this service we are 
looking for a bright young computer 
enthusiast; someone who is around 
19 or 20, but bursting with knowledge 
about, and enthusiasm for, personal 
computers. 
If you think you answer this description, 
write to our Technical Director, Jim 
Rowe, at the address below, giving 
brief details of yourself and an idea of 
the salary you would expect. 

DICK SLUM -ELECTRONICS 
PO Box 321, North Ryde, NSW 2113. 
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Licence fees changed 
There will be a large drop in many radiocommunication 
licence fees as the result of changes announced in June 
by the Minister for Post and Telecommunications, Mr 
Tony Staley. 

"In many cases radio The Minister said that harbour 
equipment is essential for 
safety and in the case of 
private, or non-commercial 
harbour and land mobile 
stations and private ship 
stations, the Government 
has agreed to cut licence 
fees by more than half", the 
Minister said. 

"Taxi owners and most small 
businesses which use radios will 
also benefit by lower licence 
fees." 

For the first time the new 
scale of fees differenti- 
ates between private or 
non-commercial use, and non - 
private use. The Minister said 
that this corrected an anomaly 
in the old system where there 
had been no distinction be- 
tween different uses. The new 
fees will operate from July 1 and 
there will be a discount of 10% 
where the fees are collected by 
clubs and submitted for renewal 
in a group. 

"This should provide an in- 
centive for people to work 
through clubs the Minister 
said. 

mobile station fees would drop 
from $37 a year to $15 a year for 
private radios and $37 to 532 
for non -private. Radio licence 
fees for ships would drop from 
$50 a year to $20 a year for the 
private (non-commercial) cate- 
gory and from $50 a year to 532 
for the non -private category. 

A new category "Marine 
Rescue Station" has been 
created at a minimal 52 fee, for 
radios provided by clubs and 
organisations mainly for safety 
of life. 

Fees paid by private users of 
the Citizens Band Radio Service 
will reduce to $20, but will 
increase to $40 for non -private 
use. 

Although radios used solely 
for life-saving, rural fire fighting 
and ambulance services must 
be licensed, there will be no fee 
for these licences in future. 

The Minister said that al- 
though fees for both private and 
business users of radio facilities 
had dropped in many cases 
some fees had risen. 

Common channel VHF repeater 
Plessey has designed a portable automatic VHF -repeater 
which can receive and transmit simultaneously on the same 
frequency. 

This was hitherto been consi- 
dered impossible because of in- 
terference between transmitter 
and receiver. 

The Groundsat PTR 3411 has 
already won a British Design 
Council award and the 1980 
Duke of Edinburgh's Designer's 
prize for its unique design. 

Designed primarily for milit- 
ary applications, it can be car- 
ried easily, concealed and left 
unattended, remaining on 

standby until required. By con- 
trast, two -frequency repeaters 
are bulky and need to be con- 
tinuously manned, which 
makes them prime targets in 
battle. 

As well as its military uses, a 

common channel repeater 
clearly has great potential for 
civil applications, where the av- 
ailable frequency bands are al- 
ready overcrowded. 

Those which have risen are: 
Novice amateurs, up from 56 to 
$10; Limited and Full amateurs, 
up from $12 to $15 and Radio - 
determination stations, up from 
$25 to $60. As the Department 

is likely to make stuff all out of an 
increase in amateur licence 
fees, why increase them at all ? 

It smacks of pettifogging 
pedantry (or is that pederasty?) 
from the beastly bureaucracy. 

CB review bait 
attracts many bites ! 

The P & T Department's call for submissions on the CB radio 
service with a view to reviewing the allocations and regula- 
tions has attracted quite a response. 

Australia's two largest CB 
user organisations, the National 
Citizens Radio Asssociation 
(NCRA) and the Citizens Radio 
Emergency Service Teams 
(CREST), have submitted 
lengthy documents along with a 

host of submissions from CB 
Clubs and a number of private 
individuals. 

A number of clubs and 
associations are still preparing 
submissions, but it seems the 
response shows that there's 
plenty of life left in the CB 
movements. 

From what we have seen to 
date, most submissions argue 
for: retention of the 27 MHz 
band beyond 1982 (the origin- 
ally proposed cutoff looms up in 

o& 

ha. 

y. 

",.- .. 

June, 1982), more channels on 
both HF and UHF, provision for 
phone patching, the permission 
to work both local and overseas 
DX (with other countries having 
similar CB regulations on 
27 MHz), permission to use 
beam antennas, point -of -sale 
licensing, continued licensing 
for older 23 channel equipment 
and the removal of business 
activities from the CB bands. 

There is strong support for 
the retention of a dual (HF and 
UHF) CB service for Australia, 
citing the usefulness of HF for 
country and remote areas arid 
the convenience of UHF for 
local and urban working. 

More details when the fight 
hots up! 

" 

- 
.. 
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We gave you the features you needed and 
the performance you expected to get the job done... 
on the bench and on the go! 

The FM/AM-1000S is a compact, light weight. completely portable test set which is easily and efficiently used with no 
sacrifice in versatility. Its ruggedly constructed circuits are housed in a deep -drawn. heavy gauge metal case. allowing it to 
withstand the rigors of portable operation as well as being a highly functional bench instrument. 

As a generator. the FM/AM-10005 features continuous frequency coverage from 100 Hz to 1 GHz. AM or FM 

modulation. internal variable audio tone generator. 1000 Hz fixed tone generator. and 0 dBm RF output level into 50 ohms. 
Automatic switching to monitor mode occurs at 100 MW. allowing measurement of transmitter frequency. FM deviation 

or % AM modulation, and RF power throughout the operating range of the test set. 
A sensitive receiver allows measuring the characteristics of radiated signals. including SSB and DSB. The Beat Frequency 

Oscillator features variable injection level and is phase -locked to the master oscillator for precise suppressed carrier 
frequency measurement. The 15 kHz Narrow IF selectivity allows monitoring a desired signal within 25 kHz of adjacent 
channel interference without difficulty. 

The Oscilloscope/Spectrum Analyzer operates simultaneously with all other indicators to provide 
detailed analysis of monitored signals. The 70 dB dynamic range of the analyzer is equal to 
that of many individual analyzers. 

Features ...Performance...Portability. The FM/AM-1000S Communications 
Service Monitor has them all - plus it's priced below comparable. competitive 
test equipment. 

best fie 
cost 
effective 

7- 

WIDE DISPERSION: 
Analyzer sweeps 15 MHz from 
selected frequency (10 MHz span) 

NARROW DISPERSION: 
Analyzer sweeps 10.5 MHz horn 
selected frequency (1 MHz span) 

OSCILLOSCOPE: 
Osrrlloscope features DC to 
1 MHz frequency response 

víj,« '. . ., I 
SYDNEY: 339 PACIFIC HWY, CROWS NEST 

PH 436 2766 

MELBOURNE: 68 EASTERN RD, STH MELBOURNE. 
PH 699 6700 
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shortwave lodgings 

New transmitter for Nigeria 
Test transmissions have been noted in Melbourne from 
a powerful new shortwave transmitter located at 
Kaduna in northern Nigeria. 

The broadcasts are in 
English and a local language, 
presumably Hausa, and are 
currently heard in our early 
mornings up to sign -off at 
2315. 

The frequency being used is 
4770, in the 60 metre tropical 
band. These broadcasts identify 
as being from the Federal Radio 
Corporation of Nigeria, Kaduna. 

Kaduna is the capital city of 
Kaduna State, and the Federal 
Radio Corporation has for some 
years operated a powerful short- 
wave transmitter from that city 
on the 49 metre outlet of 6090. 

Unfortunately for Australian 
listeners, 6090 is also used by 
the ABC shortwave domestic 
service from Sydney. During 
our winter months, the best we 
can hope for is to hear a weak 
signal from Kaduna underneath 
our strong ABC station. 

With the current broadcasts 
on 4770, this has changed dra- 

matically, and good reception is 
noted up to 2315 of the Kaduna 
station. A relay of the English 
news from Lagos, Nigeria's 
federal capital, is taken at 2300, 
when 4770 may be heard in 
parallel with Lagos station on 
4990. 

The Kaduna 4770 transmitter 
gives much stronger signals 
than Lagos on 4990, and as the 
Lagos transmitter is rated at 50 
kilowatts, it is thought that the 
new Kaduna outlet may be 
using a transmitter of at least 
100 kilowatts, if not 250 kilo- 
watts. Kaduna's transmitter on 
6090 is rated at 250 kilowatts. 

Current test broadcasts on 
4770 are part of Nigeria's ex- 
tensive plans to upgrade the 
country's communications net- 
work, using funds available 
thanks to major oil finds along 
the Nigerian coast in recent 
years. 

DXers will recall the test 

Guatemala all night 
La Voz de Guatemala at Guatemala City has recently been 
broadcasting 24 hours on 6180 in the 49 metre band. 

For many years, La Voz de 
Guatemala broadcast from their 
morning sign on at 1100 
through until sign -off at 0500. 

Australian DXers, especially 
on the east coast, had the best 
opportunity to hear Guatemala 
at their sign on at 1100, which is 

during our evening, when a 

darkness path meant signals 
reached us across the Pacific 
Ocean. 

In recent weeks however, La 
Voz de Guatemala has been 

broadcasting on 6180 right 
throughout their former 
0500-1100 silent period. 

Signals have been strong on 
6180, with Spanish announce- 
ments and distinctive marimba 
music of Guatemala. 

Station identification is often 
given, sometimes for La Voz de 
Guatemala, and sometimes as 
Radio Nacional de Guatemala. 
Reception is best between about 
0800 and 1200, as noted from 
Melbourne. 

Portugal move 
Radio Portugal in Lisbon is currently well heard in east 
Australia uring the North American service between 0500 
and 0530 daily, on both 9575 and on 11 925. 

Another Radio Portugal English service well heard here, although 
not directed to Australia, is that beamed to Europe daily from 2030 
to 2100 on both 6025 and 9740. 

Meanwhile, Portugal's broadcast in Portuguese, directed to 
Macau and Australia, is heard daily on 21 735 plus the new outlet of 
21 645 (replacing 21 700) between 0925 and 1055. 

VOICE 

of 

NIGERIA 

transmissions on 4755 by the 
Federal Radio Corporation 
during 1979, made on behalf of 
the Imo State Broadcasting Ser- 
vice in Owerri, which were well 
heard throughout Australia in 
the 2100 to 2305 time period. 

Each Nigerian state (there are 
19 states) is now responsible for 
broadcasting and communica- 
tions within their boundaries. 
The Federal authorities, follow- 
ing test transmissions, have 

handed over the 4755 trans- 
mitter to the Imo State radio, 
and no doubt the transmitter 
on 4770 will also eventually 
be handed over to the Kaduna 
state broadcasting authorities 

'following the current test 
transmissions. 

Reception reports of the 
current test broadcasts could be 
sent to the Federal Radio Cor- 
poration of Nigeria, Kaduna, 
Kaduna State, Nigeria. 

Last chance for 90 metre Latins! 
August should prove the last chance for east coast DXers to 
log Latin American signals on the 90 metre band. 

These signals are an exciting 
feature of mid -winter DXing 
along the east coast. 

All stations on the 90 metre 
band in Latin America are fairly 
low powered Home Service and 
commercial stations, usually 
broadcasting to their small local 
region or even their local town. 

Here is a list of some of the 
stronger Latins on 90 metres 
you might hear, but make sure 
you get the household to turn off 
that colour TV befor you tune 
down to 90 metres as this sort of 
low frequency DXing and colour 
TV interference just don't mix! 
ECUADOR: Strongest of the 1980 
crop of Latins on 90 metres is Radio 
Iris at Esmeraldas on 3380. Recep- 
tion is sometimes very strong 
between 1100 and 1140, with popu- 
lar Ecuadorean music and Spanish 
announcements. The station identi- 
fication is usually given as 'Esta es 
Radio Iris" (This is Radio Iris). 

HCJB the Voice of the Andes in 

Quito, transmits their Home Service 
programmes in Quechua (the 
language descended from the 
Incas) on 3220, and is audible from 
0930 to about 1130. There is inter- 
ference from Radio Morobe in 
Papua New Guinea, which also uses 
3220, but " HCJB's signal often 
dominates on the channel. 
GUATEMALA: The religious 
broadcaster TGNA Radio Cultural, 
is often heard with strong signals on 
3300, from 1100 to past 1130, with 
Spanish religious talks and prayers. 
Interference From a utility station is 

sometimes present. 

NOTE! All times are given in Green- 
wich Mean Time (GMT). To convert to 
Australian Eastern Standard Time, add 
10 hours (11 hours for Daylight Saving 
Time). To convert to Central Time, add 
9.5 hours and for Western Time add 8 

hours. All frequencies are in kHz. 
Shortwave Loggings is compiled by 

Peter Bunn on behalf of the Australian 
Radio DX Club (ARDXC). Further in- 
formation on DXing or the activities of 
ARDXC may be obtained from - 
PO Box 79, Narrabeen NSW 2101, for a 

30c stamp. 

ETI August 1980 - 101 



oI 

vAEsu 

1.5 

WIN ATRIP 
014::::111 TO HONG KONG. 

Yes! A trip to magnificent Hong Kong, with your flight and 
accommodation paid for!!! That's the prize in our exciting new 

Yaesu/Dick Smith Competition: and you could be the winner! 

OPEN TO ALL PURCHASERS OF YAESU 
AMATEUR GEAR FROM DICK SMITH 

Here's how It works: 
We at Dick Smith Electronics want to know what you, the amateurs of 
Australia want from your hobby: the amateur radio service. And we want to 
know how we, as a company, can serve you and Australia best for the 
benefit of Australia. So we're asking you to tell us, in fifty words or less, 
'The best way that Dick Smith Electronics can promote the fantastic hobby 
of Amateur Radio to the benefit of Australia' 

Entry to this competition is only open to purchasers of any Yaesu 
equipment from Dick Smith stores or authorised Dick Smith Yaesu re - 
sellers, between August 1, 1980, and November 1, 1980. 

If you think about it, your chances of winning this trip are very, very good: 
the number of entries cannot be all that high-all it takes is a little originality 
and constructiveness of comment from you, and you could be going to 
Hong Kong: free! 

Entries will be judged initially by a panel from Dick Smith Electronics to 
produce five finalists: these will be judged by Neville Williams, MIREE, 
Editor -in -chief of Electronics Australia magazine. 

The winner will be notified by Dick Smith, and will be announced in 

Electronics Australia and Electronics Today International. 

So if you're thinking about buying Yaesu, why not buy it in the next three 
months: of course, only from Dick Smith Electronics or authorised Dick 
Smith Yaesu re -seller! 

Remember: we're the number one 
supplier of Yaesu amateur gear ín 
the Southern Hemisphere! 

HERE'S HOW TO ENTER: 
RULES AND CONDITIONS 

Entries will only be accepted on the official entry form, 
which is available only with the purchase of any item 
from the Yaesu range from a Dick Smith store or a Dick 
Smith authorised re -seller. 

All entries must show the model number and serial 
number of the item purchased, (if applicable), and be 
signed by the store manager or authorised person. 

In the space provided on the entry form, write in one 
paragraph of not more than 50 words, 

'The best way that Dick Smith Electronics 
can promote the fantastic hobby of Amateur 
Radio to the benefit of Australia' 

Post your entry to: 
Amateur Radio Contest, 
Dick Smith Electronics 
PO Box 321, 
North Ryde, NSW, 2113. 

Entries close at 5PM on Monday, 3rd November, 1980. 
Entries received after this date will not be considered. 

Final judging will take place on 10th November, 1980. 
The judge's decision will be final and no correspondence 
will be entered into. 

As this flight departs from, and returns to Sydney, the. 
winner must travel to Sydney at his/her own expense. 

All entries become the absolute property of Dick 
Smith Electronics Pty Ltd, who may use such entries 
as they see fit. 

NOW, MORE THAN EVER, IT PAYS 
TO BUY YAESU FROM DICKSMITH! 



Micro Computers From 
INDUSTRIAL MICRO SYSTEMS SERIES 
DON'T LET ITS SMALL PRICE 
AND SIZE FOOL YOU 
The Series 5000 System requires very little money or space. But 
there's nothing small about the way it performs. Regardless of the 
size of machine you choose, there's room inside for up to 256k of 
IMS RAM with memory management. And the integrated floppy 
disk capacity is pretty impressive too - more than a million bytes! 
You can start with a single 5.25" drive, then install one or two 
more when you need them - all in the same cabinet. The Series 
5000 System's power supply and disk controller are made with 
this kind of expansion in mind so growing is simple. And our Z-80 
computers have features like serial and parallel I/O's,. clocks, 
PROMs on board so that less slots are used on the S-100 12 slot 
motherboard, giving more space for extra RAM or special purpose 
boards. 
Because the system is S-100 and CP/M based you can run all of the 
programs written for use with CP/M systems. (Like CBASIC, 
FORTRAN, COBOL, PASCAL, C, ALGOL, WORDSTAR etc.) And 
you can go multi-user as wellf 
CALLUS FOR MORE INFORMATION ABOUT THIS SYSTEM OR ITS 
BIG BROTHER WITH THE 8" DISKS - THE SERIES 8000. 

MIER 
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YSTEMS - 

m 

a 
h 

5000 

SIGMA INTERNATIONAL PTY 
LTD 

GPO BOX 72 SYDNEY 2001 92 PITT ST SYDNEY (02) 231 4091 232 6804 

XEROX DIABLO 3200 

WE ALSO DISTRIBUTE: 
INTERTEC COMPUTERS-twin Z80's using full 
business software plus language options of 
Basic, Fortran, Cobol, APL, PASCAL, etc. 
Hardware fully expandable. 

C.B.M. SYSTEMS - with standard software. 

APF HOME COMPUTERS. 

COMMODORE PET. 

For calculator prices see July ETI. 

/ 

APPLICATION SOFTWARE (CUSTOMISED, 
INSTALLED AND FULLY SUPPORTED) 
ACCOUNTS PAYABLE AND GENERAL LEDGER SYSTEM 
Purchase journal, cheque writing, accounts payable ageing and cash forecast. General ledger 
reports including: G/L budget trial balance, working trial balance, chart of accounts. Financial 
reports including: balance sheet, income statements, budget reports, and budget schedules. 
PAYROLL SYSTEM 
Automatic pay processing, instant employee information, full tax calculation, full deduction 
reporting, optional cheque production, labour distribution reports and group certificates. 
SALES AND INVENTORY ACCOUNTING SYSTEM 
Order entry and invoicing, stock control, back ordering, sales analysis, cash receipts, age 
trial balance, debtors ledger and statements. 
WORD PROCESSING 
Screen based system, document oriented word processor, full access to data processing 
files, powerful merge and print queuing facilities which operate in "background mode", 
leaving the operator free for editing and revision. Printer options to handle plastic or metal 
daisy wheel, letterheads, continuous stationery, automatic sheet feeding and custom 
stationery. 

SPECIALISED APPLICATIONS 
INCLUDE: 
Insurance brokers system, law firm accounting/word 
processing, accountant's client accounting, medical 
group accounting, real estate/property management, 
motor dealers system - including finance and insurance 
applications, contractors/builders job costing, manufac- 
turer's bill of material and requirements planning, phar- 
maceutical system, production planning/manufacturing 
job costing, textile/clothing industry system, newspaper 
management and transport management system. 

CALCULATOR AND COMPUTER DISTRIBUTORS 
INCORPORATING EXCLUSIVE CALCULATORS 8 COMPUTERS 

and ELECTRONIC CALCULATOR DISCOUNTS 

1 --- g ' 

1111~1w- 

XEROX 
DIABLO 3000 

I . -=_ 
PHONE (02) 624-8849 
MAIL ENQUIRIES - 

PO BOX 106, BAULKHAM HILLS 
2153 
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DICTIONSSETEMBER 1980 

Covering 3 to 40 MHz, these predictions 
show the times radio contact is possible 
between the areas designated beneath each 
graph, as well as the possible 'mode' and 
reliability. Vertical columns indicate time - 
commencing at 0000 UT on the left, to 
2300 UT at right. For reliable predictions 
follow the times and frequencies indicated 
by the F character. 
Complete information on using these 
predictions can be obtained by sending a 

stamped, self-addressed envelope to:- 
ETI - Predictions 
3rd floor 15 Boundary St 
RUSHCUTTERS BAY NSW 2011. 
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These GRAFEX style computer generated 
predictions are provided courtesy of the 
Australian Ionospheric Prediction Service. 

KEY TO SYMBOLS 

A blank area means no normal propagation is possible. 

path open 50 90% of days in month. 

F path open at least 90% of days in month. 

B propagation possible via E and F layers over 

90% of days. Overrides 'F'. 

M propagation possible by both 1st and 2nd F -layer 

modes. Expect strong fading. 

S . . propagation possible by 2nd mode (also 3rd and mixed 

E and F modes). Expect strong fading, weak signals. 

A High absorption indicated. Expect weak signals. 
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BAD T.V. 

RECEPTION 
IMPROVE YOUR PICTURES BY 
FITTING A MAST -HEAD 
AMPLIFIER, PLUS A GOOD 
QUALITY CABLE. SUCH AS: - 
Coaxial or open -wire feeder cable. 
Your present signal can be increased 
by a minimum of 3 times if you use 
one of the following amplifiers. 

HILLS Input Output Gain Ratio 
MH.1 300 300 10dB 3.1 
MH.2 300/75 75 20dB 10.1 
MH.4 300/75 300/75 25dB 17.1 
MH.4 / 10 or 20dB down on Ch's 3-4-5A 

Cost 
$46.66 
$66.68 
$75.78 
$81.95 

LABGEAA 
6060 75 75 28dB 25.1 $59.98 
6059 75 75 $57.30 
approx 15dB down on ch's 0-6 

Ecratt. Line Amplifiers VHF -UHF 
175D16 75 75 16dB 6.1 $45.00 
275012 75 75 12dB 4.1 $52.79 
375010 75 75 10dB 3.1 $53.70 
475D10 75 75 10dB 3.1 $54.29 
175D25 75 75 25dB 18.1 $53.65 
275021 75 75 21dB 11.1 $60.45 
375019 75 75 19dB 9.1 561.45 
475019 75 75 19dB 9.1 $61.95 

KINGRAY 
015/600 75 75 15dB 6.1 
D30/600 300 75 25dB 18.1 
WN30/600300 75 38dB 25.1 
042/600 75 75 42dB 126.1 
012/1500 75 75 15dB 6.1 
MH2O 300 75 20dB 10.1 
MH2OWN 300 75 20dB 10.1 
CROWN Remote control Antenna Rotator 

$53.55 
$61.20 
$68.63 
$94.86 
$94.86 
$74.97 
$81.08 
$99.00 

Ecraft Double Screened Coaxial cable 
2045 3.5dB loss at 216Mhz per: 30M .47c per metre 
2063 2.05 loss at 216Mhz per: 30M 1.08 per metre 
Open -wire feeder 1.5dB toss at 200Mhz per 30M .70c 
per metre 
Masting. Telo-masts. Guy fittings. Outlet plates. 
Splitters. Balun fly leads etc: Belling -lee type plugs 
lots of 10 -.51c each. 
Gold Detectors Bounty Hunter range. 
840 VLF/TR Discriminator $337.00 2 only TR1000D 
VLF/TR 
were $445 now only $339.00. Red baron RB7 VLF/ 
TR/SPD 
Ground reject discriminator $595.00. ETI Kits May 
77 
Build your own detectors to clear $49.00 
PL259 50 Ohm plug .60c. Jumper lead 125mm 
2-PL259 fitted $2.00 

ELECTROCRAFTL D 
68 Whiting Street, Artarmon NSW 

Telephone 438-4308 ext. 6 
or 438-3266 ext.6 

WE ARE SPECIALISTS 
30 years in the antenna business. 

' Hours: 8am to 5pm. 

Prices subject to alteration without notice. 

' PLESSEY, 
new COMPONENTS 
PO Box 2, Villawood, NSW 2163 

Telephone 72-0133 

N I -CAD PACKS 
Plessey SAFT present high -reliability 
Ni -Cad Battery Packs. 

1.2V to 24V (1.2V steps) 
100 mAH to 10 AH 
Long life of over 2,000 charge/discharge cycles. 
Rapid recharge capability fully recharge - 3.5 hours 

Available ex stock: 
5V 500 mAH Standard package 
5/500 28 mm x 28 mm x 50 mm 
6V 500 mAH Standard package 
5/500 42 mm x 28 mm x 50 mm 
9V 500 mAH Standard package 
9/50055 mmx28mmu50mm 
12V 500 mAH Standard package 
12/500 85 mm x 28 mm x 50 mm 

These standard packages are supplied in insulated packages 
with fly leads 0.3 metre long. Other package configurations 
available. 

NON 
VOLATILE 
LOGIC 

Features 
Data retention for one year in the absence of applied power 
Simple to use 
Standard power supplies only (plus 5V, minus 12V) 
CMOS/TTL compatible 
14 -lead OIL package 
Typically ten million SAVE operations 

DEVICES AVAILABLE 

M N9102 
The MN9102 Is a non-volatile 4 -bit dala latch which uses 
MNOS' transistors as memory. 

MN9105 
The MN9105 Is a 4 -decade BCD counter which counts up or 
down on negative transitions of the Clock input. In parallel 
with the counter is a 16 -bit non-volatile MNOS memory into 
which the contents of the counter can be written. When data 
has been written into the memory it can be retained in the 
absence of applied power, and subsequently be recalled from 
the memory to preset the counter. 

MN9106 
The MN9106 is a six -decade up counter In parallel with a 
twenty -four -bit MNOS memory which can provide non-volatile 
data storage of the current count position. 

MN9107, MN9108 
The MN9107 will count up to 99 hours, 59 minutes, 59 
seconds, while the MN9108 counts up to 9999 hours, 59 
minutes or 9999 minutes. 59 seconds. 

APPLICATIONS 
Applications for NOVOL are found in all forms of metering, 
security code storage, back-up storage for microprocessor - 
based systems, elapsed time indicators, electronic counters, 
latching relays and many other general industrial areas. 

Plessey Agents and Distributors: 
SYDNEY 
Martin De Launay 
MELBOURNE 
Zephyr Products 
BRISBANE 
L.E. Bougmen 
ADELAIDE 
K.O. Fisher & Co. 
TOW NSVILLE 
Electronic Communications 
PERTH 

`H.J. McQuillan Pty. Ltd. 458 7111 

29-1066 

568-2922 

36-1277 

269-2544 

72-3450 

1 

'A 00 
DESPATCH 
SERVICE 

869 George Street, 
Sydney, NSW. 2000. 
(Near Harris Street) 
Phone 211-0816, 211-0191. 

OSCILLOSCOPES 
Models available 

HITACHI 
Includes Sales Tax 

X125 15MHz Dual Trace $644.00 
X302 30MHz Dual Trace $1021.20 
V550 50MHz Dual Trace $1920.50 
Large 6" screen (Probes extra) 

LEADER 
LBO - 512A DC or 2Hz to 10MHz $459.00 
Single Trace 5" 
LBO - 508A DC or 2Hz to 20MHz $809.00 
Dual Trace 5" 
LBO - 520 DC or 2Hz to 30MHz $1245.00 
Dual Trace 5" 

Little Professor 

Excluding Including 
sales tax sales tax 

(Electronic Learning Aid) $17.40 $19.00 
Dataman 
(Math Learning Aid) $23.63 $26.15 
Spelling B 

(Electronic spelling aid) $46.20 $51.15 
$ ak and Spell 

alking learning aid) $68.60 $75.95 
peak and Spell word modules $20.00 $21.95 

Mr Challenger $43.40 $48.05 
Language Translator $245.73 $272.05 
(Shows and tells how to 
pronounce foreign words etc.) 
Language Translator modules $45.56 $50.00 
Spanish French English 
Tl.30 S. P. $20.00 $22.10 
TI.1750 $16.40 $18.15 
TI.B.A. II $40.97 $45.35 
Tl.50 $36.40 $40.30 
71.55 $53.35 $59.00 
TI, Programmable 58C $132.00 $149.00 
TI Programmable 59 $265.00 $299.90 
PC100 C Printer $210.00 $237.00 
Specialty Pakettes $8.30 $9.10 
Library modules $33.32 $36.90 

We specialize in P.C. Boards for ETI and E.A. pro- 
jects. Scotchcal front panels for recent ETI and E.A. 
projects. 

WRITE TO US FOR SPECIAL PRICES 

MAIL ORDER CUSTOMERS 
$1.00 packing plus 5 percent of order value 
up to $80.00, thence a flat $4.00 for postal 
items. Carrier - freight on. 

OPEN: Mon -Fri 8 am to 5.30 pm. 
Thursday night late shopping till 
8.30 pm. Saturday 8 am to 

`11.45 am. 
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a rea y oo 

Lou speaker system: 

Today the cost of excellent turn- 
tables, cartridges, tape decks and 
amplifiers has fallen to the point 
where the average family man can 

afford equipment of a quality and 

performance -level that was impos- 

sible ten years ago. 

But good loudspeakers have re- 
mained extremely expensive and, in 

most domestic hi-fi systems, the rest 
of the equipment can dramatically 
outperform the speaker. 

Philips have set out to correct this 
imbalance. 

In ca -operation with Philips Elcoma 
Division, a leading Electronics 
magazine has developed the ETI 

4000/1 speaker system. 
The ETI 4000/1 is available in kit form 
which means you save money by 

assembling it yourself. 
A total kit, including: 

PHILIPS Electronic 
Components 
and Materials 

8 loudspeaker drivers (4 per box) 
22 element crossover networks 
pre -assembled boxes. 

For around $798.00 per pair. ($300.00 

less, if you build your own boxes)! 

The ETI 4000/1 is comparable to sys- 
tems selling for twice the price. 

See your Philips dealer today or send 

for complete details including a free 

reprint of the original construction 
article. Further information on Philips 
loudspeakers; a list of Philips dealers 
and a free 4 -speed stroboscope card 

for checking the speed accuracy of 

your turntable. 

Umm mm MI 1 
Philips Electronic Components and Materials 

P.O. Box 50 1 

1 

1 

1 

1 

1 

1 

1 

LANE COVE, N.S.W. 2066 

Please send me complete information on the ETI 

4000/1 loudspeaker system plus my free 4 -speed 
stroboscope card and further Information on 

loudspeakers. 

NAME 
Please Print 

ADDRESS 

STATE P'CODE 

1 

1 

1 

1 

1 

1 

1 

ETI 

PHILIPS 
AHEARN a 30 
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A dream come true 
demands music 

as true as the dream 
- Nakamichi 

r 



4akamiC lí 

For further information contact Convoy International Pty Ltd 4 Dowling Street Woolloomooloo NSW 2011 

Telephone (02) 3582088 



The dawn of a new recording era 
Auto Azimuth Alignment 
Undoubtedly the most advanced and - 

sophisticated cassette recorders in the 
world today, the ZX Series launches a new 
era in high-fidelity cassette recording:These 
revolutionary transports featurerexclusive 
Nakamichi Discrete -Head technology, 

`4 -Motor, Dual -Capstan, Asymmetrical, 
Diffused -Resonance Transport, Random 
Access Music Memory, and Auto Azirñuth 
Alignment. For the first time, you can be 
assured of perfect azimuth alignment - on 
any cassette -'at the touch of a button. 
Unprecedented frequency response - to 
22kHz at standard speed, to 15kHz at half 
speed! The culmination of Nakamichi's 
commitment to excellence in the fine árt of 
recorded sound. 

nikNakamichi 

rib_ C.,w=me cm. 

t ü^ 
::115 r_t 

6.0ZX 
Full off -tape monitoririg 

facilities with Double Dolby 
and two complete sets of 
electronics. Single -speed 

operation to an astounding - 22kHz! Nine program 
RAMM and wide -range 

peak -responding meters. 
Outstanding performance. 
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680ZX 
The premier Model 680ZX 
- half -speed response that 
rivals that of other decks at 
full speed! And, at standard 
speed, a full 22kHz! High - 
resolution wide -range FL_ 

level indicators and 18 
program RAMM. Choose 
your speed, choose your 
program. The-680ZX does 
it all! 
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7 
- 

For further Information contact Convoy International Pty Ltd 4 Dowling Street Woolloomooloo NSW 2011 Telephone (02) 3582088 



What is hi-fi ? 

news 

The Australian Hi -Fi Industries Association is on the 
point of completing a $20 000 research programme to 
define hi-fi, according to the chairman of the 
Association, Mr Les Black. 

Addressing a meeting of Arno Rieuwers is looking at 
Pioneer dealers in Perth re- ways to use the 520 000 
cently (he is also managing standards. 
director of Pioneer Elec- One obvious way to give the 
tronics), Mr Black said the standards some real meaning 
words "high fidelity" were is to get the Federal .Govern - 
"meaningless". ment to accept them as a stan- 

He says there are still a good dard and pass legislation 
many electronic systems, and accordingly. 
trillions of three -in -ones, that do Then anyone advertising 
not meet what is generally sound equipment that doesn't 
accepted as hi-fi standards. meet the specifications as hi-fi 

But as there is no definition of could be prosecuted under the 
hi -fl, these items can be adver- Trade Descriptions Act 
tised as hi-fi without any This would make life much 
recriminations. easier for the consumer. 

A definition of hi-fi is long However, the Federal Govern - 
overdue and many industry ment may be reluctant to accept 
people wanted the matter the fact that there are two stan- 
looked into several years ago dards of sound equipment. If 
when England and America set they do then the industry would 
down a legal definition. be able to push for abolition of 

But, although our Australian tariffs on a wide range of 
standards are late in being products. 
drawn up, Mr Black says that The government currently 
they are far more compre- doesn't differentiate between 
hensive than overseas efforts to public address quality sound 
define hi-fi. equipment and hi-fi quality 

He says that in America, the sound equipment. So while 
hi-fi definitions were limited to there are companies in Australia 
specifications relating only to making PA equipment we have 
amplifiers and receivers. to pay heavy protective tariffs on 

The Australian standards will hi-fi equipment 
cover all components sold and It's going to be a hot potato 
related to hi-fi equipment, in- and will keep Arno Rieuwers 
cluding cassette decks and quiet for a while because if the 
turntables. industry association pulls it off it 

The research programme, to will mean the loss of millions of 
cost $20 000, started 18 dollars to the Federal Govern - 
months ago and is within three ment funds. 
months of being completed. A Tariffs currently stand at 
rough draft is already finished around 37% and the hi-fi 
and it is now only a matter of industry is worth around 
formalising the definitions. $100 million a year. The only 

What will the definitions exception to the tariff protection 

mean.to the public, and how system is the cassette deck. This 

will they be used? was cleared on its by-law 18 
months ago and prices fell 

A special sub -committee dramatically overnight. Because 
headed by Philips executive of it, sales have boomed since. 

Audax Kit 51 speaker prices 
Our review of these speakers in the July issue missed out on 
a price breakdown and we feel readers may be interested to 
know the details. 

The recommended retail price of the completely assembled 
speakers is now slightly lower than quoted in the review and is now 
$719. 

As a kit, complete with all components, cabinets and drivers, the 
price is $459. The cabinet kit alone costs only $169. Enquiries 
to Audax Loudspeakers, 32 Wilson St, Oakleigh Vic 3166. (03) 
579-5196. 

Pointing in the right direction 
A new design of rear shelf speaker from Pioneer cuts down 
the high frequency losses which are common in car interiors. 

The trouble with normal car 
speaker designs is that high 
frequency sound is very direc- 
tional. For the driver of a car to 
hear good treble the axis of the 
speaker should be pointing 
more or less towards him. 

Ideally this means mounting 
the speakers on the windows or 
the roof, both of which are ruled 
out by considerations of visi- 
bility and headroom. So car 
speakers are usually fitted in the 
rear shelf or the front doors, with 
the result that most of the high 
frequencies are sent in the 
wrong direction. 

Pioneer have got round this 
problem in the design of their 
TS -1600 unit. This has a cross - 
axial arrangement with the 
tweeter axis inclined at 60° to 
that of the woofer. When the unit 
is mounted on the rear shelf with 
the woofer pointing upwards, 
the tweeter directs most of its 
output at the heads of the front 
seat occupants. 

The TS -1600, nicknamed the 
Music Director for obvious 
reasons, also incorporates a 

diffuser in front of its 57 mm 
tweeter cone to give a wider 
horizontal spread of sound. 
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Computing Cassette Deck 
Nakamichi has just released an extraordinarily 
sophisticated cassette deck. 
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The 1000ZXL has a 

microprocessor which inde- 
pendently controls tape 
head azimuth, bias, record- 
ing level and equalisation to 
optimise these parameters 
for the particular tape 
actually running in the 
machine. 

By compensating for the 
small differences that can exist 
even between different tapes of 
the same type and brand, this 
system is claimed to give an 

astonishingly flat frequency 
response of +/- 0.5 dB from 
20 Hz to 20 kHz. 

Fine setting of all the variables 
is a multistage process. First of 
all the processor sets the azi- 
muth, then it fixes a rough level 
and determines the peak bias. 
After testing the frequency 
response, it trims the bias and 
sets up a first approximation to a 

ti M.. 
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- 

proper equalisation. Then the 
processor rechecks the fre- 
quency response, trims the 
equalisation, checks again and 
finally sets the level. 

The whole process takes 
about 20 seconds, including the 
time taken to rewind the tape. 
Adjustment data can be stored 
in one of four memories in case 
the same tape is used again. 

Another interesting feature is 

the improvement in erasing 
ability which has been achieved 
by abandoning the standard 
practice of using the same 
oscillator frequency for biasing 
and erasing. Although low fre- 
quencies are best for erasing 
and high ones for biassing, a 

single compromise frequency 
of about 80 kHz is generally 
used to avoid beats. 

Nakamichi have improved on 
this practice by using a quartz- 
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locked master oscillator to 
generate the bias frequency of 
105 kHz. A frequency halving 
circuit, which is phase locked to 
the master oscillator, is used to 
drive the erase head at 52.5 kHz. 

The 1000ZXL is promoted as 
a long term investment that 
should not become obsoles- 
cent with future developments 
in tape technology. To this end 
the machine is provided with a 

bias set switch that can shift the 
entire range of settings inherent 

TDK cassettes 

in the microprocessor adjust- 
ment system up or down by 
12.5% in case tapes of the future 
require bias settings outside the 
range of today's. 

Nakamichi expect this ma- 
chine to supercede their older 
Model 1000 and once more 
place the compay 'head and 
shoulders' above the rest of the 
market Enquiries to Convoy 
International, 4 Dowling St, 
Woolloomooloo NSW 2011. 
(02)358-2088. 

The TDK advertisement on page 91 of the July issue suffered 
om a slight problem of missing copy. 

The column on the right hand side of the advertisement referring 
to the OD, AD and D tapes had the column heading missing - it 
said "Normal Position Tapes". We thought it prudent to explain the 
problem in case some readers though the Optimum Dynamic 
(OD), Acoustic Dynamic (AD) and Dynamic (D) tapes appeared to 
be included in TDK's list of High Position tapes. - to page 115. 
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Marantz, makers of the world's most 
uncompromising hi -performance, hi-fi 
components, hits the highways with the 
new Rolling Thunder Car Stereo range. 

Tailored sound, precision engineered, 
with a performance equal to the high fidelity 
you expect from quality home audio 
equipment: dynamic, clear, soft and sweet. 
Or bold and gutsy. Take your choice. 

Rolling Thunder 
Radio Cassette -players' 
features Include auto 
reverse, AM/FM - 
pushbutton selection, 'u' - 
powerful 12 watts total 
power output, locking 
fast -forward and rewind 
controls. And you get it all 
through Rolling Thunder 
speaker systems-an extensive 
range of round and oval types from 
a space -saving 4" to the sophisticated 
5 -way SS 569 shown, with all but a few 
having 20 oz. magnets. And every one 
designed for maximum performance. 

,.E )i.d, Ike! 
4110 

AUTO REVERSE 

96 1 I 104 108 MB. 

1 8 10 12 14 lb xB. 
111. ..wc. = 

G M ST/ MUTE 
TUN O F M MONO 

ALFASUD: Carol the Decade, 'Car' Magazine, Jan 'BO 

Pack the powerpunch with the 
sensational SA 230 Integrated Amplifier. 
Individual bass and treble controls and 40 
watts total power give you the liveliest rock 
venue on wheels. It's also compact and 
easy to instal. 

Or, if at 80 k's you can still hear the siren 
behind you, turn on to the SA 247 7 -band 
super powerful Equalizer -Amplifier. You get 
60 watts of clear highs and punchy bass, 
you colour it to car or concert effect. 

And you can connect it to almost any 
car stereo receiver. 

ttutl\\\\\\ 

Rolling Thunder is different. You'll hear 
that difference. Even feel it. m~r~nfx 

Now you're listening. 

I l(¡,l 

Li11tj 

MIRED 
MARANTZ (AUST.) PTY. LTD. 
32 Cross Street, Brookvale, N.S.W. 2100 

Please send me more information on 
Marantz Rolling Thunder range 
of car stereo. 

NAME 

ADDRESS 

Distributed by; MARANTZ(AUST.)PTY.LTD.. 32 CrossSt.. Brookv ale, NSW 2100, Phone (02)9391900 Telex AA24121, Melbourne (03)3297655, Br,sbane (07)488266, Adelade (08)2232699, Penh (09)3283874. 
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The PS -212A turntable (pictured) 
Is an optional extra. 
Recommended retail price $210.00. 

Never before has such a high quality 
system been so reasonably priced. 
The Casseiver by Sony. 
The Casseiver combines a front- 

' loading Dolby*cassette deck, with 
twin LED displays and soft -eject 
mechanism; a built-in amplifier 

delivering 15 watts/channel RMS; 

a sensitive 4 -band AM/FM/SW1/SW2 
stereo tuner and a full -range speaker 
system with passive cone radiators. 
And with provision to add on other 
components, such as a turntable, 
the Sony Casseiver is truly a system 
like no other. 
Recommended retail price $499. 

r. 

OE 

*Dolby Is a registered trademark 
of Dolby Laboratories. 

mom 

SONY. 
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Hi-fi consoles from Hitachi 
Hitachi have recently introduced a range of consoles which 
will accommodate most of their hi-fi units. 

Model VC 1 is a 'vertical' 
design which will hold any of 
their four turntables, a cassette 
deck and a stereo receiver. The 
taller VC 2 will take a record 
deck, cassette deck, AM/FM 
tuner and a separate stereo 
amplifier. 

Two 'horizontal' styles of con- 
sole are also available. The HC 1 

has space for three units and the 
HC 2 will house similar units to 
the VC 2. 

All the new consoles, have 
generous storage space for 
records and cassettes, are 
attractively styled and reason- 
ably priced. The VC 2 for 
example retails for a little less 
than 550. 

High speed Technics tape deck 
The latest open reel tape recorder from Technics is designed 
for professional recordists and features a tape speed of 
76 cm/sec. 

The RS 1800 has a three 
motor direct drive tape transport 
system which will also run at 
speeds of 38 or 19 cm/sec. A 
quartz synthesizer pitch control 
system allows speed variations 
of up to 9.9% in increments or 
decrements of 0.1%. Nominal 
speed and variation are dis- 
played digitally. 

Rather surprisingly for a 

studio quality deck, the RS 1800 
uses quarter inch tape. The 
standard model is two -track 
two -channel record and repro- 
duce but Technics can supply 
four -track head assemblies as 
well. 

The heads themselves are 
made from an improved version 
of the Sendust alloy called SX, 
which is claimed to have 
improved wear and resistance 
as well as better magnetic 
characteristics. 

The amplifier. is completely 
separate from the tape transport 
unit and has its own power 
supply. Both the playback and 

4 

. , 
the recording amplifiers are de- 
signed to preserve every aspect 
of a waveform by accurately re- 
producing the relative phases as 
well as amplitudes of the various 
frequency components. 

An integral oscillator provides 
automatic equalisation at set 
frequencies of 100 Hz, 1 kHz, 
10 kHz and 20 kHz and an auto- 
matic bias adjustment system 
allows virtually any tape formu- 
lation to be used. For total 
control, manual bias and equal- 
isation adjustment is also 
provided. 

Improving speakers is easy 
as ABC ! 

A new range of speakers from KLH are equipped with 
sophisticated equalisation and overload control. 

The control circuitry is con- 
tained in a separate module 
which the makers call an Analog 
Bass Computer, or ABC for 
short. Each of three sizes of 
speaker in this range has its own 
version of the ABC, which is 

specifically matched to the 
characteristics of that speaker's 
enclosure and drivers. 

Equalisation to improve line- 
arity of the perceived sound 
output at low frequencies has 
long been employed in pro- 
fessional monitor speakers, but 
it's rare to find it on systems 
intended primarily for domestic 
use. 

The Analog Bass Computer 
which provides this equalisa- 
tion on the KLH-1, KLH-2 and 
KLH-3 speaker systems is 
basically an extra amplifier 
whose gain varies with fre- 
quency. Above 70 Hz the gain is 
unity; at frequencies below this 
the gain increases to compen- 
sate for the reduced efficiency of 
the speakers. 

This method of compensa- 
tion, which is also known as 
bass pre -emphasis, carries with 
it a considerable risk of distor- 
tion or damage from overload - 

ing the drivers. Two methods 
are used to prevent this. 

Very low frequency (border- 
ing on subsonic) transients 
caused by surface irregularities 
or turntable rumble are elimi- 
nated by a steep cut high pass 
filter. Musical bass transients 
cannot of course be dealt with 
so simply, and this is where the 

description 'Computer' begins 
to be justified. 

To prevent the woofers from 
exceeding their maximum safe 
displacement on very loud bass 
passages of a piece of music, 
the Analog Bass Computer in- 
corporates a special signal 
processor network. This pro- 
cessor detects the voltage 
present at the speaker terminals 
and modifies the input voltage 
to the equalising circuits as a 

function of this voltage and the 
electro -mechanical characteris- 
tics of the driver. KLH claim the 
processor responds so quickly 
when it senses a potential over- 
load that distortion is very 
unlikely. 

More details can be obtained 
from the distributors, Concept 
Audio, P.O. Box 422, Dee Why 
NSW 2099. 
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HITACHI 

Hitachi's Photo Sensing Tone Arm 
Optically -activated return eliminates side 
force to make the HT -660 Turntable 
the accurate choice. 

The photo sensing tone arm is sound engineering. Precision 
engineering. It's a remarkable design concept that achieves unsurpassed 
turntable accuracy. Because with photo sensing return, the side force of 
conventional systems doesn't exist. And in the HT -660 Turntable, its joined 
by Quartz -locked Unitorque that mechanical side force NO mechanical Interference/ 

best sound reproduction 
makes every revolution of the platter 
perfectly smooth. O 

The benefits of non -contact p \ p ;,, 
switching are readily apparent - n \ i - \ . 
every time you play a record. 
Distortion -producing mechanical 
parts have been eliminated. Instead 
switching is activated by a light 
beam. And because unnecessary 
side force doesn't exist, the arm 
requires far less tracking pressure. 

Unitorque direct -drive with Quartz further contributes to the units 
fine sound reproduction. Wow and flutter is a low, low 0.025% WRMS. 

Of course the system is fully automatic, but all auto functions are 
independently powered so there's no drain on the main drive motor. And the 
controls for those functions are right up front. You never have to lift the 
dust cover to get to them. 

Hitachi technology is at work to 
bring you greater turntable accuracy Professional sound through sound engineering 
through advanced electronics. 

HT -660 The HT -660 Turnctable witrh the photo sensing 
tone arm system and Unitorque with 
Quartz is the result of those efforts. Listen to 
the soundness of Hitachi engineering today. 

Hitachi Sales Australia Pty. Ltd., 153 Keys Road, 
Moorabbin, victoria 3189 Tel: 95 8722 

Causes distortion 

®Conventional mechanical sensor tone arm return system 
e Hitachi photo sensor tone arm return system with LED 

Graphic Illustrations are reconstructed from Hitachi Toyokawa audio laboratory data. 
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AGFA-GEVAERT 
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STEREO! STEREOCHROM 
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SM Compact Cassette HIFI DIN 45500 - * - 
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If he were around today 
we know he would use it. 
Throughout his career as a composer and performer, 
there is no doubt that Franz Liszt went first class all 
the way. So it's logical to suppose, if he was around 
today, he would choose a chromium dioxide tape for 
recording and playback. 
If you want to go first class too, choose Agfa 
Stereochrom and get unsurpassed recording 
characteristics, high frequency replay response, 

outstanding H. F. output and dynamic range, clearer 
tone with enhanced presence. Even the cassette 
features a special mechanism for better tape 
transport. 
Agfa Stereochrom C60+6 and C90+6 
cassettes are available at hi-fi 
specialists, music stores `'` 
and photo dealers. 0 

`Registered 

trademark of 
GFA-GEVAER 

AntwerplLeverkuseñ. 

AGFA-GEVAERT FOR STILL CAMERAS, FLASHGUNS, COLOUR FILM FOR SLIDES, PRINTS AND MOVIES, MAGNETIC TAPES. 
E 310 



Modern turntable 
technology. 
Here we look at the requirements of the modern record 
player and discuss how advanced electronics can provide 
'the ultimate' in this branch of hi-fi. We also consider the 
products of the major manufacturers and some of the 
special facilities offered in high quality decks. Brian Dance 

Motor shaft (Center spindle)- Position detecting rotor 
Turntable mat 

Turntable 
platter 

Felt 

1st isolator 

Spring 

Main base Stator frame 

-Visco -elastic material 
-2nd isolator 

Turntable 
base 

Diagram courtesy Technics 

THE BASIC REQUIREMENT of any 
record player assembly is that the 
turntable shall rotate noiselessly, at the 
required speed without any short-term 
or long-term variations in this speed. 
This sounds a simple enough require- 
ment, yet sophisticated, modern players 
contain quite complex circuitry with 
large numbers of integrated circuits 
and discrete components; indeed, the 
circuitry is too complex for us to 
reproduce in full for any of the latest 
players mentioned in this article! 

Turntable mechanisms have evolved 
a very' long way from the purely 
mechanical gramophones of about fifty 
years ago where one had to wind up a 
spring motor with a handle. All of the 
audio power came from the mechanical 
interaction of a large steel needle with 
the surface of the revolving record; the 
steel needle moved a mica diaphragm at 

the narrow end of a flexible horn which 
provided suitable acoustic coupling to 
the air. The weight of the moving arm 
part of the horn seemed almost enough 
to push the needle through the record! 
However, it is this old type of 
gramophone which has set the pattern 
for the modern record player of today. 

Turntable speed 
The rate of rotation of the turntable 
directly controls the frequency of the 
audio signal reproduced from the record 
track. Any slight increase or decrease in 
the rate of rotation will produce a 
proportionate increase or decrease in 
the pitch of the recovered audio signal. 
Most modern recordings are made for 
use at either 33% or 45 revolutions per 
minute. How accurately must the 
player match these speeds of rotation in 
order to be acceptable? This is not a 

question to which one can give a definite 
answer, since so much depends on one's 
hearing, on the listening experience one 
has had previously and on the amount of 
hard cash one is willing to spend in 
order to obtain a constant rate of 
revolution. (See April 1980 ETI, p.108.) 
(One might even add that it could even 
depend on how much one is willing to 
spend to be able to praise one's 
equipment to one's friends and 
neighbours!) 

Most of the fairly economical 
turntables employ a strobing system 
which enables the rate of rotation of the 
turntable to be set quite accurately to 
the required speed. The cheapest 
strobing system employs a lamp 
(normally a light emitting diode) which 
flashes at the mains frequency of 50 Hz. 
However, if one uses the mains 
frequency as one's standard, any 
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changes in the mains frequency will 
produce errors. This problem can be 

avoided by driving the lamp from an 
astable multivibrator circuit which is 
operated from a stabilised supply 
voltage. 

In the simplest systems the lamp may 
be placed under the edge of the 
turntable so that light passes through a 
pattern of bars on the edge; the speed is 
correct when the bar pattern for that 
speed remains stationary as the 
turntable rotates. 

To stabilise rotation speed a tacho- 
meter and an F/V converter can be used 
to give a voltage proportional to rotation 
rate. The difference between this and a 
reference voltage is used to adjust the 
speed of rotation so that the error 
voltage is reduced almost to zero. The 
use of such a system minimises speed 
variations due to changes in the mains 
voltage or frequency or any loading on 
the turntable (for example the drag 
caused by a disc cleaning arm and 
changes ín the tone arm effective 
weight). Few manufacturers quote a 
value for the speed stability over a fairly 

speed 
control 
circuit 

phase 
control 
circuit 

drive 
circuit 

Pr --1 -1E1- 

quartz 
synthesizer 

jujiai PO (FG) 

direct drive motor 

quartz oscillator 

frequency 
divider 

programming 

Block diagram of a quartz stabilised turntable 
drive circuit, as devised by Technics. 

long period for such equipment, but 
generally a few tenths per cent speed 
variation is reasonable. 

Quartz stabilised 
If one requires much more closely 
controlled speed stability, a turntable 
locked in frequency to a quartz crystal 
oscillator should be selected. Typical 
speed stabilities of such turntables are 
+/- 0.002% to +/- 0.004% or about a 
hundred times better than other 
systems. Is such high speed stability 

necessary? Only you, the user, can 
answer this question after prolonged 
listening to both quartz stabilised and 
other equipment. 

In some quartz stabilised equipment 
one cannot vary the turntable speed at 
ail without switching the quartz control 
out of use. In others the crystal 
reference frequency is divided by 
different factors to enable the speed of 
rotation of the turntable to be varied 
without losing the advantages of quartz 
control. Some manufacturers of top 
quality decks offer quartz control 
systems with a digital display of the 
platter speed. Changes in speed of a 
quartz controlled system with 
temperature can be as low as 0.2 parts 
per million per centigrade degree. 

Wow and Flutter 
Wow and flutter are short term 
variations in the record speed. Wow is 
generally taken to mean changes of the 
recovered audio at frequencies of less 
than about 10 Hz, whilst flutter is a 
similar effect at frequencies above 
10 Hz. Wow and flutter are normally 

Idler wheel 

Rim drive system 

\Capstan 

Rim Drive 
In this system the motive power provided by the 
drive motor is applied to the inner or outer edge 

(rim) of the turntable by means of a capstan on the 
shaft of the motor. Since a high speed motor is used, 
one or more idler wheels are inserted between the 
capstan and the rim to reduce the speed and achieve 
the desired ratio to obtain the correct platter speed. 

(This system is also known as 'idler drive'). The rim 
drive system is relatively low in cost, permits the 
use of a low torque motor and allows mechanically 
simple speed changing. Its main disadvantage is 

rotational instability due to slippage occurring 
between the capstan, idler and rim. 

Speed change of rim drive 

idler wheel 

for 33% rpm 
for 45 rpm 
for 78 rpm --- 

Capstan 
Turntable rim 

Direct drive system 

Motor shaft/centre spindle 

Turntable rim 

Belt drive system 

Belt Drive 
This is a very common drive system like the rim 
drive. A relatively high speed motor is used and 

coupled to the- turntable platter by a compliant 
belt. By moving the belt up or down over different 
diameter sections of the motor shaft pulley, speed 
changes may be effected. One of the big advantages 
of this system is that the belt serves to dampen motor 
vibrations, thereby reducing noise and rumble. 
Polyurethane is the preferred belt material because 
of its resistance to heat, humidity and oil and Its low 
elasticity. The problems encountered with belt drive 
are instability due to belt slippage and a relatively 
large amount of vibration due to the high rotational 
speed of the motor. 

Turntable platter 

Ultra -low speed motor 

Direct Drive 
As the name implies, this system uses no speed 
reduction devices to transfer the motive power 
from the motor to the turntable platter. Rather, the 
shaft of the platter is set in the centre of the motor 
itself and is driven directly. The motor rotates at 
exactly the required speeds ( 33 1/3 or 45 rpm) and 
its rotational accuracy is maintained by any one of 
a variety of electronic servo mechanisms. The slower 
rotational speeds and very high rotational accuracy 
of this system have brought both rumble and wow 
and flutter specs to levels seldom if ever before 
achieved. Since the introduction of the first direct 
drive turntable by Technics in 1970, this system has 
rapidly become very popular and many manufact- 
urers have entered the market with their own models. 

Speed change of belt drive 

Shift lever 

Pulley 
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measured together as a total per- 
centage, but a form of weighting 
network is often used which attempts to 
take account of the degree of annoyance 
to the listener so that wow and flutter of 
particularly annoying types produces a 
larger contribution to the percentage 
figure than a similar amount of other 
types. 

Wow and flutter can be measured in 
various ways. If one uses a test record, 
replay cartridge and tone arm, one will 
usually obtain a higher percentage 
figure than if one measures the 
fluctuations of speed in the turntable 
more directly with a tachogenerator. 
Many of the Japanese manufacturers 
employ the tachogenerator technique to 
obtain a percentage figure for wow and 
flutter expressed as a WRMS figure 
(weighted root mean square). The 
German standard DIN (Deutsche 
Industrie Normal) is a peak weighted 
figure expressed as a percentage which 
is a third figure to catch the unwary. 

It has been agreed that DIN peak 
weighted wow and flutter percentages 
of less than about 0.1% are probably 
undetectable in normal listening. 
However it has recently been shown 
that intermodulation products which 
can be generated by pitch fluctuations 
can impair the recovered audio signals, 
so it is wise to select a system with the 
minimum wow and flutter percentage 
figures you can afford. The percentage 
figures quoted are normally in the 
range 0.01% to 0.1%. (See also, April 
1978 ET, p.108). 

Table 1 shows wow and flutter 
percentage figures for the Philips 
AF877/AF977 and AF677/AF777 
turntables measured in various ways 
for comparative purposes. The lower 
values obtained for the AF877 and 
AF977 are due to improved control 
circuitry and differences in the mass of 
the turntable. 

Cogging 
Most turntable motors are dc electric 
motors which employ Hall Effect cells 
for commutation instead of the 
conventional brushes and copper 
commutator ring. Brush sparking can 

generate much noise; the use of Hall 
Effect cells for detecting the changes of 
magnetic field and for generating the 
switching pulses eliminates brush 
noise. 

However, the problem remains that 
the energy is given to the motor in small 
discrete pulses as each coil passes 
through one of the magnetic fields. The 
uneven running due to this effect is 
known as 'cogging'; it can result in 
appreciable rumble combined with wow 
and flutter. Technics have developed a 
20 -pole, 30 -slot brushless dc motor to 
minimise the effects of cogging. Hitachi 
employ their 'Unitorque' motor which 
incorporates a 200 -pole rotary magnet. 
The coils are arranged 22.5° physically 
or 90° electrically out of phase with each 
other. The torque produced by a single 
coil fluctuates in a linear mode between 
a maximum value and zero. When the 
coils are out of phase at a given rotor 
angle, the sum of the torque produced is 
equal to the maximum torque of a single 
coil. This results in a motor action 
which has a uniform torque which is 
completely free from Dogging. 

Other effects 
Various other effects can cause minor 
variations in turntable rotation. One of 
these is 'platter wobble' in which the 
turntable wobbles on its axis. It may be 
reduced by the use of a large diameter 
centre shaft, but Pioneer employ a 
hanging rotor system in which the main 
bearing is placed at the centre of gravity 
of the rotating system at the top of a 
fixed motorshaft. This provides a kind of 
gyrostatic action, increasing the 
stability and allowing the platter and 
the attached 'hanging cup rotor' to glide 
without any wobbling. 

The actual recorded groove can cause 
small fluctuations in the speed of 
rotation of the platter. Figure 1 shows a 
stylus tip following a heavily modulated 
signal. It can be seen that the pressure 
of the stylus on the one wall of the 
groove acts as a variable braking effect 
on the rotation of the turntable. This 
problem can be reduced by using a 
turntable of high moment of inertia, but 
in turn this involves the use of a high 

AF877- AF677- 
AF977 AF777 Measurement technique 

0.05 

0.03 

0.02 

0.08 % DIN using test record, cartridge and tone arm. 

0.05 % WRMS using test record, cartridge and tone arm. 

0.04 % WRMS measured directly at output of 
tachogenerator (thus eliminating effects due to the test 
record, cartridge and tone arm). 

Table 1. Wow and flutter figures for Philips turntables measured In three ways. 

TRANSIENT LOAD DURING 
MUSICAL REPRODUCTION 

STYLUS 
TIP 

DIRECTION 
Of RECORD 
ROTATION 

PRESSURE OF THE STYLUS 
TIP ON ONE WALL OF GROOVE 
CAUSES DRAG ACCORDING 
TO GROOVE MODULATION 

RECORD GROOVE 
MODULATION 

Figure 1. The groove modulation can apply a vari- 
able braking effect on turntable rotation. 

torque motor which can bring the 
turntable up to its correct speed 
reasonably quickly. 

Vibrations from the motor, 
transformer and acoustic waves from 
the speakers can also affect the 
rotational stability of the platter. 

OUTERMOST 
GROOVE 

PATH OF STYLUS 

RADIAL PATH OP 
TANGENTIAL 
TRACKING STYLUS 

Figure 2. The path a conventional tone arm traces 
across the record is different to the path taken by 
the cutting arm of the original disc cutter. Thus, 
the stylus is not always tangent to the groove. 
Tangential tracking arms were devised to over- 
come this. 

Tangential tracking 
The conventional tone -arm moves 
across the record in an arc of a circle so 
that the path of the stylus is as shown in 
Figure 2. When a record is being cut, 
however, the cutting arm moves in- 
wards along a radius towards the centre 
of the record. Thus the cutting path is a 
straight line unlike the arc of the re- 
playing stylus. This leads to the 
important point that the direction of the 
motion of the recording head relative to 
the record surface is a tangent to the 
recording groove at all times. A con- 
ventional stylus cannot move at a 
tangent to the record groove at more 
than two places. At all other points 
there will be a small angle between the 
direction of relative movement and a 
tangent to the groove. 

Many people feel that a stylus which 
follows the path of the cutting head 
across the disc as accurately as possible 
is likely to achieve a more faithful 
reproduction of exactly what is on the 
disc than a stylus which moves at an 
angle to the direction of movement of 
the cutting head. A few record decks are 
now coming onto the market in which 
'tangential' or 'parallel' tracking is 
achieved. 'I 
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FIXED BAR ALONG WHICH 
THE TONE ARM MOVES 

TONE ARM 

REPLAY 
CARTRIDGE 

DIRECTION OF MOVEMENT 
OF STYLUS 

Figure 3. The basic arrangement of a tangential 
tracking turntable system. 

The basic idea of the tangential 
tracking system is shown in Figure 3. 
The tone arm does not swing in an arc, 
but moves from right to left along a 
fixed bar at the back of the record. The 
stylus moves in a straight line along a 
radius of the record so that tangential 
tracking is achieved at all points. One of 
the major disadvantages of tangential 
tracking systems is that the arm must 
be moved across the record surface by 
some type of motor drive system. This 
requires very careful design of thé tone 
arm motor if satisfactory performance is 
to be obtained. 

Most manufacturers employ an 
optical feedback system to control the 
tone arm motor. In the normal or 
equilibrium position a beam of light 
from a lamp is blocked off by a shutter 
on the tone arm so that it cannot reach a 
photo -resistive cell. If the record now 
rotates so that the stylus is closer to the 
centre of the record, the position of the 
tone arm will be changed by a small 
amount so that the shutter no longer 
prevents the beam of light from 
reaching the photoconductive cell. The 
current through this Fell activates the 
tone arm motor which moves the arm 
inwards towards the centre of the record 
until the shutter again blocks the beam 
of light. 

A successful optical system of this 
type must be very accurate, since the 
record grooves are very small and close 
together. The tone arm motor system 
must also be carefully designed to 
prevent 'hunting' in which excessive or 

Figure 5. Block diagram of Philips' quartz-PLL 
speed stabilisation system. 

Quartz 

X-tal. 

4.9152MHz 

inadequate movement of the tone arm 
takes place and the system hunts for the 
correct position. 

Tangential tracking systems 
generally provide tracking angles to 
within a few tenths of a degree of the 
desired angle, whereas conventional 
systems may have angles of up to a few 
degrees at some point on the record. But 
what is the practical effect ? Tracking 
error angles tend to introduce second 
harmonic distortion which, whilst 
obviously undesirable, is not nearly so 
objectionable as third harmonic 
distortion. There seems to be some 
controversy as to exactly how much 
distortion is introduced by such 
tracking angle errors. Pioneer state 
that reduction of crosstalk between 
channels can be achieved by the use of 
tangential tracking. 

F/V 

Converter 

In a tangential tracking system the 
effective arm length can be relatively 
short and the equivalent mass low even 
if strong materials are used to obtain a 
highly rigid arm. This can bring the 
advantages of minimum vibrational 
levels and small resonance patterns and 
hence of cleaner reproduction. 

In spite of their important 
advantages, tangential tracking decks 
must be very carefully designed if they 
are to be better than conventional 
systems. Designers have not yet had 
extensive experience with linear 
tracking, so the intending purchaser 
would be well advised to try any linear 
tracking equipment very thoroughly 
before committing himself to purchase. 
However, it may well be the system of 
the future for top -of -the -market 
systems. 

Reference 

Voltage 

Control 

Unit 

Tachometer 

Turntable 

Figure 4. The Philips 'direct control' system employs belt drive for the platter and servo feedback to the 
motor control circuitry via a tachometer sensing the platter speed: 

The pickup arm of a conventional 
system will tend to 'skate' towards the 
centre of a record unless the correct 
amount of bias compensation is applied. 
If no bias or an incorrect bias is applied, 
the inner groove is likely to receive 
more force from the stylus which will 
result in signals of an unequal 
amplitude in the two channels and 
which is likely to cause the inner groove 
to wear at an increased rate. These 
problems are said not to arise in 
tangential tracking systems, whereas 
in conventional systems the application 
of bias is only a compromise, since the 
required bias varies with the position of 
the tone arm on the record and with the 
modulation levels. 

o 
o 

d G 
33 45 

f 
88.88Hz (331/3 r.p.m.) 

120 Hz (45 r.p.m.) 

TURNTABLE SURVEY 
We will now review various turntables 
and will stop to examine any unusual 
features offered in specific types. As the 
Japanese seem well ahead in this 
market, most of the models considered 
are Japanese. 

Philips turntables 
The Philips AF685 turntable is at the 
low -price end of the market and has 
electronic speed control with belt drive. 
The AF677 features 'direct control' and 
has about half the wow and flutter level 
of the AF685. The AF777 is rather 
similar to the AF677, but has automatic 
record diameter selection and arm 

' tacho 

t ref. 

PLL 
Motor 

Belt 

Tachometer 

Turntable 
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positioning, variable pitch controls with 
a LED speed display, etc. The AF877 
offers lower wow and flutter (see Table 
1) and completely silent operation is 
achieved by the use of touch control 
switches; at the end of each disc, a photo - 
electronic sensor detects the accelera- 
tion of the arm as it follows the run -out 
groove and the arm is automatically 
returned to its rest. The AF977 employs 
a quartz stabilised speed system. 

Let us look at the Philips `direct 
control' belt drive system which is said 
to provide similar specifications to 
direct drive systems without the 
expensive constructional techniques 
required in direct drive systems to avoid 
rumble, etc. The direct control system is 
shown in Figure 4. Unlike servo control 
systems, in direct control the feedback 
signal is obtained from the turntable 
itself and not from the motor. Thus, 
stabilisation is related to the speed of 
the turntable itself - which is what 
matters most of all. Any slackness in 
the belt will have a much smaller effect 
than if the tachometer were connected 
to the motor. Fine control of the turn- 
table speed is effected by varying the 
reference voltage with which the fed - 
back voltage is compared. 

The AF977 deck employs a quartz 
stabilised circuit of the type shown in 
Figure 5. The 4.9152 MHz signal from 
the crystal controlled oscillator is 
divided by a suitable factor, the value of 
which depends on whether one requires 
the 331/2 or 45 rpm speed. The resulting 
reference frequency is fed to a phase - 
locked loop (PLL) circuit together with 
the speed frequency fed back from the 
tachometer. The output from the loop is 
used to control the motor speed. Thus, 
the phase of the tachometer generated 
signal is continually compared with 
that of the reference frequency and very 
high stability is obtained. 

Trio-Kenwood Turntables 
Japanese manufacturer Trio-Kenwood 
produces the KD-600/650/750/850 
range of quartz/phase-locked loop 
stabilised turntables and the 
electronically speed controlled types 
KD-3100 and KD-4100. This 
manufacturer emphasises the 
importance of using a turntable of a 
high moment of intertia to prevent 
transient changes of speed due to load 
variations. The turntable bases have 
been developed from a limestone -resin - 
concrete mixture to reduce low 
frequency resonance problems to a 
minimum. Brushless 20 -pole, 30 -slot dc 
motors are employed to minimise 
togging and to provide DIN weighted 
rumble levels of -75 dB. Electronic 
braking is employed to minimise 
resonance effects. The tone arm wiring 

- ----.- ' 

1 

. 

Philips' AF977 turntable features 'state of the art' specifications, digital speed Indication, automatic 
operation and direct readout of the adjustable stylus force. 

SILK 

POLYURETHANE CONFIGURATION OF ONE CABLE 

POLYURETHANE COATED COPPER WIRE 0.55mm DIA 16 

Figure 6. The Trio-Kenwood low capacitance tone 
arm wire. 

in these models consists of Tents-Litze' 
wire of the cross section shown in Figure 
6; this has a very low capacitance and 
therefore signal losses and cross talk 
are minimised. 

The model KD-850 has a fully 
automatic tone arm controlled by a 
digital -optical electronic system; it is 
both completely silent and error proof 
even if the arm is operated manually 
whilst set for automatic operation. 

The Trio-Kenwood K0-850 fully automatic direct drive turntable. 
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Arm elevation plunger 
(for cueing) shifting tonearm 

D.C. micromotor for KAY 

For positioning 
armrest 

30cm position 
detector 

25cm position 
detector 

17cm position 
detector 

For return 
position 

Search arm: Rotates at the same time as the tonearm, 
and has LED and photo transistor built into top. 

\:í; \; 

Figure 7 (a). The automatic mechanism of Trio- 
Kenwood's model KD-850 turntable. 

The automatic mechanism is shown 
in Figure 7. A photo -sensing system 
automatically selects the record size for 
the tone arm by sending a light beam to 
any of the prism slots in the platter not 
covered by records so that the 
information is signalled back to the disc 
size selector. The KD-4100 alsoemploys 
an electronic system for automatic tone 
arm control, but the turntable is not 
locked in frequency to a quartz 
oscillator circuit. 

Hitachi Turntables 
Hitachi manufacture a range of 
turntables, including the HT324 and 
HT354, with electronic speed control, 
the HT356, HT353, HT550Q (semi- 
automatic) and the HT463 and HT660 
(fully automatic) qúartz crystal 
stabilised types. Perhaps the most 
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Figure 7 (b). Block diagram of the logic system employed for automatic operation in the Trio-Kenwood 
KD-850. 

interesting model, however, is the new 
HT -860 microcomputer controlled, 
quartz stabilised, fully automatic 
turntable. 

The microcomputer control system 
(shown in block form in Figure 8) 
controls the following functions: 
1. The speed control can be varied over 

a range of +/-9.9% even in the 
quartz locked state by changing the 
division ratio of the quartz generated 
frequency in 0.1% steps. 

2. When a record is placed on the 
turntable, the lamp and photo- 
electric sensor will automatically 
detect the size of the record and move 
the tone arm into the correct 
position. 

3. The speed is automatically set on 
detection of the record size, except in 
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Figure 8. Block diagram of Hitachi's HT -860 microcomputer controlled deck. 

the case of 300 mm, 45 rpm and 
170 mm, 33% rpm records. 

4. Optical sensors are used for moving 
the tone -arm in this fully automatic 
deck. 

5. A repeat function allows the 
automatic replaying of any record up 
to nine times. 

6. The tone -arm can be swung to any 
position by front panel button 
operation. 

7. A safety mechanism prevents 
damage to the stylus under error 
conditions (such as operating the 
start button with no record on the 
turntable). 

8. A fluorescent tube display indicates 
the turntable speed, any pitch 
variation, the record size and the 
number of repeat cycles. 

The Hitachi HT660 quartz locked, fully automatic deck features optical sensing 
for the tone arm return and electronic platter braking. 
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Sharp Optonica Turntables 
Sharp Optonica produce three types of 
turntable. The RP -5100 is a fully 
automatic, direct -drive type with 
stroboscopic indication, the RP -7100 is 
a quartz locked unit with an Auto 
Programme Locate Device (APLD) and 
the RP -9100 has all of these features 
plus remote control, digital speed 
display, etc. One may note that the 
RP -9100 employs some 40 integrated 
circuits, 40 transistors, 22 diodes, two 
Hall cells and two quartz crystals, so it 
is quite complex! The integrated 
circuits include a Z-80 microprocessor, 
an EPROM, 256 x 4 -bit random access 
memóries and a host of other logic 
devices. 

The quartz locked motor systems of 
the models RP -7100 and RP -9100 are 
similar. A frequency generator 
comprising a 160 -pole magnet and a 
multigap head having 80 pairs of pole 
teeth and coils is connected to the motor 
and generates a 44.44 Hz sine wave 
signal, when the motor is rotating at 
331/2 rpm and a 60 Hz sine wave signal 
when the motor is rotating at 45 rpm. 

The signal from the generator is fed to 
an operational amplifier and then to an 
astable circuit which produces a 
rectangular waveform of 50% duty 
cycle. This frequency is compared with a 
reference frequency generated from a 
crystal oscillator in the following way. 

The crystal oscillator frequency of 
9.3312 MHz is divided first by four and 
then by 972. The resulting frequency is 

- v 
v 

The Optonica RP -7100 turntable features a special 'Auto Programme Locating Device' (APLD). 

then divided by either 27 (for 33% rpm) 
or by 20 (for 45 rpm) and finally by a 
factor of two to produce the reference 
frequency of either 44.44 Hz. or 60 Hz. 

The operation of the direct drive 
motor circuit with its Hall effect 
commutating devices is well 
illustrated in Figure 9. The outputs of 
each of the two Hall Effect cells (marked 
HE) are fed to the inputs of operational 
amplifiers. The output of each 
operational amplifier drives a pair of 

Figure 9. Basic circuit diagram of the Sharp Optonica motor drive system. 

12V p 

GND 

complementary transistors which in 
turn control the current in the motor 
drive coils. The Hall cells detect the 
position of the rotor magnets and cause 
the currents in the motor driye coils to 
be phased accordingly. In addition, the 
voltage applied across the Hall cells is 
controlled by the servo phase control 
circuits and alters the switching times 
of the motor drive coil current so that.. 
the motor rotates at the desired speed. 

The automatic programme locate 
- to page 128. 

RV2 
10k 

R45 
330k 

R44 
330R 

R42 
22k 

C14 
100n 

R43 
330R 

HE 

021 R39 
330k 

TWO PHASE 
DRIVE COIL 

024 

RV3 5 
10k 

R37 
330k 

6 

R38 

8 

IC2b 

4 

330k 

HE 

©023 

©022 

R36 
22k 

100n 

TWO PHASE 
DRIVE COIL 

OUTPUT VOLTAGE FROM 
THE SERVO PHASE CONTROL 
CIRCUIT 

L 
R40 
100R 

RV1 
330R 

R41 
100R 

ETI August 1980 - 125 



 

iÍ 

/ INPUT 6ND. 
OUTPUT 

;. 

+5V GND. 

Until now, you had to buy "professional" 
solder - 

less breadboards 
for your projects and pay 

"professional" 
prices. Now there's Hobby-Blox, 

a totally new circuit -building system that's not 

only economically 
priced but offers many more 

advantages 
to the hobbyist. 

At the core of the system are two expandable 

starter packs, one for discrete component 

projects, the other for integrated circuit 

projects. Each comes with a number of Hobby- 

Blox modules that fit into a tray and an 

illustrated project booklet. In addition, the 

system includes 14 separate component packs 

you can purchase individually - terminal, 

distribution 
and bus strips, speaker panels, 

binding posts, etc. 

A P PRODUCTS INC 
1350 V1,;. t Jackson 

StreOj TED 

Pa,nesviH0 Ohio 44077et 
(216) 3542101 

IN DUCING 

HOBBY -BLOW 
The new modular 

circuit building 

system designed 

especially for 
electronic hobbyists. 

INPUT 

The Hobby-Blox 
system is easy to use because 

the modules are color -keyed and letter/number 

indexed. It's time -saving, because they're 

solderless. 
It's compatible with DIP's of all sizes 

and a wide variety of discrete components. 
And 

you save money, because the parts can be 

reused again and again. 

How far can you go with the Hobby-Blox 

system? Take a look at the example above. 

Then you'll know why we say, "your only limit 

is your own imagination!" 

Patents Pending 

® A P PRODUCTS 
INCORPORATED 

1980 

For a free catalog, 
contact your local 
HOBBY-BLOX ", 

N.F.T. PTY LTD. 
92 Woodfield Boulevard 
Carinr boh N. S. W. 2229 
TEL: 525 6090 

RIFA PTY LTD 
P.O. Box 485 
Cross House 2 Cross Street 
Hurstvine N. S. W. 2220 
TEL: 570-8122 

RIFA PTY LTD. 
P.O. Box 95 
202 Bell Street 
Preston Victoria 3072 
TEL: (03) 480 1211 
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Fully computerized operations have 
many powerful advantages. Flawless 
decisions, meticulous monitoring, 
foolproof functions, record protec- 
tion and the desirable convenience 
of random band selection are only a 
few. 

But some audiophiles have had 
reservations about such systems and 
their reasons are not mysterious. Un- 
til now, you had to accept the one 
particular cartridge that came with 
the system. 

From now, with Sansui's new XR- 
Q11, you can freely select whichever 
cartridge you like. This important 

freedom is possible because Sansui 
engineers have perfected a dual sen- 
sor system which is independent of 
the cartridge. 

Until now, the specs and perfor- 
mance of band selector turntables 
were usually not the very best. The 
XR-Q11 now changes the sound pic- 
ture. Speed is better than 99.99% 
perfect! Wow and flutter is under 
0.015%. And performance is peer- 
less thanks to the direct -drive 
quartz -servo motor. Speed monitor- 
ing is exceptionally fast and accurate 
with Sansui's dual -heads that read 
the 960 magnetic "marks" coating 
the platter's inside rim. 

Carefully examine the unique, 
straight D -O -B tonearm. Using basic 
principles of physics in a new con- 
figuration, this tonearm radically 
reduces all kinds of spurious vibra- 
tions, including feedback from the 
stylus. Combined with the BMC 
super -dense cabinet and PAT. 
PEND. floating sub -base, mechanical 
interferences of the most overt and 
subtle types have been virtually 

eliminated for superb reproduction 
of even the most difficult dynamic 
musical qualities. 

The facts are clear. The XR-Q11 is 
one of the world's finest turntables 
by any standard. And it is the only 
turntable in its class with the 
sophisticated convenience of com- 
puterized operation including 
Sansui's Computerized Track Se- 
quence Selection (CTSS). 

The new XR-Q11 CTSS turntable: 
when you want to approach the 
ultimate. 

SANSUI 

XR-Q11 
SANSUI ELECTRIC CO., LTD. 
14-1 Izumi 2-chome, Suginami-ku, Tokyo 168, Japan 
VAN Fl (AUST.) PTY. LTD. 
297, City Road, South Melbourne, Victoria 3205, 
Australia Tel: 690-6200 
283 Alfred Street, North Sydney, N.S.W. 2060, 
Australia Tel: 929-0293 



TEST RECORD 

LEAD OUT 
GROOVE 

APLD SENSOR 

Figure 10. The Sharp Optonica 'APLD' sensor 
system is mounted on a separate arm adjacent to 
the tone arm. x 

N 
1 

The Hall Effect dc drive motor and control electronics from Pioneer's model PL -560 turntable. 

device (APLD) is carried on an arm collector of the sensor device. This is 
ID ID III ID 
MO ID CD CO separate from the tone arm, as shown in amplified to a level of 1 V to 3 V by the 

4 Clear Figure 10, so that it does not alter the 
stylus force. This device utilises the 

operational amplifier whose output is at 
B. The second amplifier shapes the 

difference in the reflection factor for 
infra -red radiation of sound modulated 

pulses into square waves of 7 V 
amplitude at point C, after which they 

. ,..., 
111. 1110 

.. 
4.0 grooves and unmodulated grooves to are differentiated by C221 and R264 to 

Mop IOV 

ap detect the spaces between parts of the 
recorded material. When using the 
RP -7100, the user can push any APLD 
button, from one to seven, to select, for 
example, any song on a record. In the 
case of the RP -9100, the unit can be 

form sharp pulses which are used to 
trigger the monostable circuit of Q215 
and Q216. The output pulses from this 
circuit are of constant amplitude and 
duration and are fed to the complex 
logic circuitry of this record player. 

ao)m 

OPTONICA 
programmed to play up to 10 songs 
(with any specific songs repeated, if 
desired) in any order and to repeat the 
entire programme up to four times or 
indefinitely. A digital indicator 
displays the number of songs remaining. 

The remote control unit of the 
RP -9100 turntable is shown in Figure 
12. The keys provide for the 10 song 
locations of the microprocessor 
controlled automatic programmable 
music selector to be entered into the 

1 APMS NUMBERED INPUT BUTTONS 
2 TURNTABLE SPEED SELECTOR BUTTONS The circuitry of the APLD sensor is turntable memory by means of infra -red 
3 SKIP BUTTON 
4 CUEING BUTTON shown in Figure 11. When the sensor radiation carrying the data from the 
5 CUT/CLEAR MEMORY BUTTON 
6 PLAY START BUTTON reaches an unmodulated groove, remote control unit to the turntable 
7 REPEAT PLAY BUTTON 
8 CHANNEL BUTTON 
9 CLEAR BUTTON 

positive -going pulses of some 20 to 
40 mV in amplitude appear at the 

itself. Speed selector buttons and other 
controls are also provided. - to page 130. 

Figure 12. Configuration and functions of the re- 
mote control unit for the Sharp Optonica RP -9100 
turntable. Figure 11. Basic circuitry of the Sharp Optonica APLD sensor system discussed here. 
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utate. straight , e "TM gain. 

The design of all Sansui power 
amplifier sections mark a straight 
line toward that ideal of amplification: 
a straight wire with gain. And now, 
drawing on its priceless experience 
as a hi-fi specialist, Sansui presents 
its R-70 stereo receiver and A-80 
integrated amplifier. 

DC (direct coupling) circuitry is 
closest to our ideal of pure ampli- 
fication. DC power amplifier stages 

'are directly coupled and all capacitors 

are eliminated. And Sansui's DC - 
Servo configuration prevents sub- 
sonic signals from reaching your 
speakers so the music you hear is 
purer and free from coloration. 

Both power amplifier sections 
feature Sansui's original DC -Servo 
amplification. When you hear how 
accurately recorded music is 
reproduced, you may well wonder 
how Sansui achieved such an 
audible miracle. 

Advanced technology includes 
the special microelectronic devices 
'in the FM/AM tuner section of the 
R-70 and the OCL output of the A-80. 
Advanced features include LED 
peak power level displays for both 
units and a built-in MC pre -preampli- 
fier for the A-80. 

But the real secret is that Sansui 
does not make a fetish of advanced 
technology. Instead, it is the applica- 
tion of that technology continuously 

monitored by that sensitive instru- 
ment - the human ear - that 
receives the highest priority. Our 
dedication, in the final analysis, is 
to faithful reproduction of the 
actual musical performance. 
R-70 DC -Servo Receiver: 
65 RMS watts x 2. THD: 0.08% 
A-80 DC -Servo Integrated Amplifier: 
65 RMS watts x 2. THD: 0.05% 

SANSUI 
R -70/A-80 

SANSUI ELECTRIC CO., LTD. 
14-1 Izuml 2-chome, Suginami-ku, Tokyo 168, Japan 
VANFI (AUST.) PTY. LTD. 
297, City Road, South Melbourne, Victoria 3205, 
Australia Tel: 690-6200 
283 Alfred Street, North Sydney, N.S.W. 2060, 
Australia Tel: 929-0293 



- from p. 128. 

Technics turntables 
Technics is an associate of the well- 
known Matsushita Electric Company of 
Japan. They produce a wide' range of 
turntables from the SL -200 and SL -B2 
semi -automatic servo types to the 
SL -Q2 fixed speed, quartz locked, the 
SL -5200 fixed speed with quartz lock or 
manually variable speed without 
quartz locking and the SL-150Mk2, the 
SL-1300Mk2, the SL-1400Mk2 and the 
SL-1500Mk2 which all offer +/-9.9% 
variation of speed with quartz locking 
and digital display 'of speed. Perhaps 
most remarkable is the SL10 which has 
tangential tracking and is extremely 
compact. 

The SL10 has a record clamp built-in 
and the tracking force is applied by 
means of a fine spring, so this 
remarkable turntable can be used in 
any position, including on its side or 
even inverted! The arm runs along a 
pair of guide bars and is driven by a 
coreless electric motor. The motor is 
controlled by an optical system 
mounted in the shorter of the two arms 
near the tip of the stylus. 

The SL10 will accept only the special 
moving coil cartridge with which it is 
supplied. The low output cartridge can 
be used with a step-up head amplifier 
which may be switched in and out of the 
circuit. However, this turntable is most 
remarkable for its portability. 

Revox turntables 
The Revox Company (based in 
Switzerland) offer two turntables which 
both have the same type of tangential 
tracking system. The B790 has been 
available for over a year and 
incorporates a quartz controlled direct - 
drive system with a manual speed 
variation facility of +/-7% and digital 
indication of the speed to two decimal 
places by a four digit display. The B795 
is a more economical turntable which 
has the same general performance, but 
without the speed variation facility and 
without the digital display. The 
stopping time of the platter is longer 
with the B795 than with the B790. 

A servo -controlled motor is employed 
to achieve tracking together with a cord 
and pulley system which move a 
headset along horizontal parallel bars. 
The whole of the tracking system 
assembly is mounted in a rectangular 
shaped housing of substantial size on 
the right hand side of the turntable. 
This housing gives these turntables an 
unusual appearance and it can be 
swung forwards through 90° (or even 
through 180° to the right) when 
changing records. The shuttle carrying 
the cartridge moves in a straight line 
from the right hand edge of the record 

( ,r\ 
wl .J 
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Technics' SL-1500Mk2 turntable features direct drive, 

o 

which the company pioneered, digital speed display 
and quartz -locked speed variation of nearly +1- 10%. 

towards the centre during the playing 
time. The shuttle is driven by two 
horizontal pulleys, one at each end of 
the parallel bars, and a nylon cord. 

An infra -red sensor containing a 
diode emitter and a pair of photodiodes 
in a symmetrical circuit is used to detect 
any tracking error. Any displacement of 
the head from the tangential position 
causes a movement of the slot through 
which the infra -red beam passes and the 
photodiodes become unequally 
energised. This operates the control 
circuit and a small motor operates one of 
the pulleys so that the nylon cord moves 

The Revox 8790 turntable is another tangential trac 
assembly In the playing position. 

the shuttle just far enough to restore the 
symmetry of the circuit. The sensing 
circuit has an accuracy such that the 
lateral tracking error cannot exceed 
half a degree. 

The shuttle has some free vertical 
movement to enable the cartridge to be 
raised and lowered. A solenoid - 
controlled lifting arm can hold the 
cartridge clear of the record or allow it 
to descend. The damping mechanism 
ensures that the stylus descends onto 
the record slowly and a muting circuit 
ensures that there is no audio output 
until the cartridge has been completely 

- to page 132. 
king unit, shown here with the tangential tracking 
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Only hi-fi,éverything hi-fi. 
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Nobody imagines you get smooth 
drinks by matching glass shapes. Or 
just quantities. 

And it's not enough to match 
components that have the same de- 
sign and exterior dimensions. Or 
merely match power levels. It's the 
quality of each component that 
counts. And the matching, the inte- 
gration of subtle priorities that charac- 
terize a truly superior music system. 

That's in-depth matching. That's 
SUPER COMPO. In-depth matching 
means, for example, exceptionally 
accurate dynamic response charac- 
teristics throughout the entire 
system. 

Specifics of the SUPER COMPO 
system depicted include DC -Servo 
amplification and digitally quartz - 
locked tuning. Both developments 
by Sansui, the hi-fi specialist, main. 
tain the purity of delicate nuances 
from the original source to your 
loudspeakers. The unique D -O -B 
tonearm assures resonant -free flaw- 
less tracking. And bright LED dis- 
plays in both amplifier and tuner 
provide precise visual indications of 
how superbly your SUPER COMPO 
units are performing. 

A wide variety of SUPER COM- 
PO system are available to meet 
your budget and sonic demands. 

Whichever system you select, in- 
depth matching is the exclusive 
Sansui stereo design concept that is 
built-in for superior sound. 

600 
Computerized Full -Auto DD Turntable Digitally 

Quartz -Locked Tuner Integrated DC -Servo 
Amplifier (65 RMS watts x 2) Stereo Cassette Deck 

Optional Sound Consolette and Audio Program 
Timer Custom made Audio Cabinet Matching 
Speaker System 

sANSCII 
TMi wweu /oh« 

Una COMO 
SANSUI ELECTRIC CO., LTD. 
14-1 Izumi 2-chome, Suginami-ku, Tokyo 168, Japan 
VANFI (AUST.) PTY. LTD. 
297, City Road, South Melbourne, Victoria 3205, 

Australia Tel: 690-6200 
283 Alfred Street, North Sydney, N.S.W. 2060, 

Australia Tel: 929-0293 



- from p. 130. 
lowered onto the record. The amount of 
movement is limited so that it is 
impossible for the stylus to touch the 
rubber mat on. the platter if there is no 
record on the turntable. 

Three touch switches on the left hand 
side of the B790 set the speed to 33'/3 or 
45 rpm or to the variable speed which is 
controlled by a small thumbwheel. Two 
of the buttons on the right hand side 
control the rapid movement of the 
shuttle, inwards or outwards whilst the 
pick up is raised. When the third button 
on the right hand side is touched the 
cartridge will descend, whilst pressing 
this button again will raise the 
cartridge. 

When a 300 mm diameter record is to 
be played, the cartridge will 
automatically position itself at the start 
of the record, but the position of the 
cartridge must be adjusted manually for 
playing records of a smaller diameter. 
The shuttle control buttons will move 
the stylus by about one groove when 
touched momentarily, but when a 
button is held down, the stylus takes 
some seconds to move from one end of 
the track to the other, At the end of a 
record, the widely spaced groove near 
the centre moves the stylus so that the 
optical system produces a signal which 
causes the stylus to be lifted off the 
record and the shuttle is returned to its 
rest position. 

A particular advantage of these turn- 
tables is that it is almost impossible to 
damage the stylus, even if over- 
enthusiastic children operate the 
equipment. Any slight movement of the 
carriage immediately causes the stylus 
to be lifted off the record; for example, if 
the carriage is swung out whilst a 
record is playing, the mechanism will 
lift the stylus extremely rapidly. 

Wow and flutter of both Revox decks 
are quoted as being better than 0.05% 
weighted. Speed accuracy is +/-0.01% - more than adequate, although lower 
than that quoted for many quartz 
controlled decks. The length of the tone 
arm is only 15 mm and this minimises 
any problems with resonances. 

Pioneer 
The Pioneer Company of Japan's 
PL -L1000 turntable (reviewed Feb. '80 
ETI) features tangential tracking using 
an ingenious linear motor to drive the 
arm. Two speeds are provided by a do 
motor stabilised with a quartz 
oscillator, but no fine speed adjustment 
is possible. A small red lamp glows 
when the speed has become locked to the 
quartz frequency standard. 

Perhaps the most unusual'feáture of 
the PL -L1000 is the use of a linear 
motor to drive the tone -arm. Although 
the principle of the linear motor is not 
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Figure 13. The Pioneer PL -L1000 turntable has a tangential tracking tone arm employing an optical 
tracking system. Thls is the optical sensor circuitry. 

new, this is probably the first time a 
linear motor has been used in the hi-fi 
field . The uses of linear motors are few, 
although there is interest in their 
possible use for high speed rail 
transport; in the Pioneer deck the stylus 
must be transported along a rail. The 
coil of the motor is linear and magnets 
placed on either side of this coil move in 
a straight line under the influence of the 
magnetic fields. 

The PL -L1000 employs an optical 
tracking sensor for its tangential 
tracking system which is sensitive to 
0.2 degrees of deflection. See Figure 13. 
When the stylus is positioned exactly at 
right angles to the carrier, the, beam 
from a miniature lamp illuminates both 
sections of a twin photoresistor which, 
together with R93, R94 and RV8, forms 
a Wheatstone bridge, RV8 being ad- 
justed so that there is no potential 
difference between TP8 and TP10 when 
the stylus is accurately located at right 
angles to the stylus carrier. 

If the stylus happens to move either to 
the right or to the left, the amount of 
light striking each section of the 
photoresistive cell will change so that 
the bridge becomes unbalanced and a 
potential difference appears between 
TP8 and TP10. This potential is 
amplified by the differential amplifier 
stage comprising the two parts of IC21 
which drive the twin complementary 
output stages Q9 to Q12 inclusive. 
These output stages form a push-pull 
bridge circuit which can drive a current 
of up to 300 mA in either direction 
through the 73 ohm motor coil. The 
tracking motor moves to return the 
bridge back to the balanced state, 
whereupon the potential at TP8 
becomes equal to that 'at TP10. 

When a record is about to be played, a 
current is fed to the base of Q7; the 
collector of this transistor therefore 
takes a current through R99, RV5 and 
R93 and the potential drop across R93 
causes the stylus carrier to move to the 
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left so that the stylus is above the 
record. The speed of movement is 
controlled by the setting of RV5. 
Similarly, after a record has been 
played, Q8 is made to conduct so that 
the potential difference between TP8 
and TP10 causes the stylus carrier to 
return to its rest position on the right 
hand side at a rate determined by the 
setting of RV6. 

During the automatic modes (lead-in, 
return or repeat), Q4 and Q5 are turned 
on and the resulting currents flowing 
through D9 and D10 turn Q6 off so that 
the groove locating function is 
inhibited. During manual operation, 
the differential amplifier IC20 is 
activated and this causes one side of Q6 
to be turned on, the side being 
determined by the rotation direction of 
the dial. A voltage drop therefore occurs 
across R93 or R94 which, after amplifi- 
cation, causes a current to be passed 
through the coil to move the stylus 
carrier. This linear motor system has 
the advantages of being gearless and 
without mechanical linkages, the tone 
arm running on rails along the rear of 
the deck. The equipment will operate 
only if the turntable is accurately 
levelled and a spirit level is provided for 
this purpose; any tilting will probably 
result in the stylus ' carrier moving 
along its rails. The tone arm is 190 mm 

---:- 
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The Pioneer PL -L1000 features a tangential tracking tone arm driven by a unique linear motor system. It 

employs an optical tracking sensor to maintain the arm position to.within 0.2° of deflection. 

long and (unlike most conventional 
decks) the equipment can accurately 
track records which are off -centred. 

Pioneer's hanging rotor system 
(already mentioned) is employed. Wow 
and flutter figures of 0.025% and 
0.013% WRMS (depending on the 
measurement technique) are quoted. 
Speed drift is less than 0.8 parts per 
million per hour and less than 0.3 parts 

per million per centigrade degree at 
33% rpm. 

Conclusion 
Modern electronic circuitry has enabled 
record decks to be made which offer a 
standard of performance and a level of 
automation which would have been out 
of the question just a few short years 
ago. 
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he smart counters 
High resolution and easy operation 
for a low price PM 8887:120 MHz 

Tnese new counters get it all together. 
The one -chip microcomputer design gives 
you high resolution and accuracy plus easy 
operation and compact construction... all 
for a low price. 

The high resolution comes from the use 
of reciprocal frequency counting, which 
gives an intrinsically higher resolution 
without the traditional ± 1 cycle error. For 
example, a full 7 -digit resolution is obtained 
in only one second. It therefore avoids the 
need for long gate times, period measure- 
ments or the limitations of phase -locked 
frequency multipliers. 

Other big benefits that the micro- 
computer design brings are easy operation 
and minimal controls, since the built-in 
intelligence gives automatic triggering and 
range switching 

PHILIPS Test& Measuring 
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The natural 
satisfaction of 
full flavoured, 
imported Drum. 

It`s the most 
enjoyed ready- 
rubbed cigarette 
tobacco in 
Australia. 
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Available from selected dealers 
N.S.W. Sydney Dick Smith Stores 888 3200; George Brown & Co 519 5855; Radio Despatch Service 2110191. Newcastle D.G.E. Systems 691625; 

Elektron 2000 26 2644. Wollongong Hundell Engineering 74 0278; Macelec 29 1455; A.C.T. Canberra Electronic Components 80 4654. 
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Instructions on how to make your own 
pc boards using the Scotchcal method 
and exposing through this page may be 
found on page 113 of the March '80 issue. ETI August 1980 - 137 



 

Just starting out? 
54 75 

PROJECT 

ELECTRONICS 
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Mir an ELECTRONICS TODAY publication 

Jl , has .ten specially designed and produced to meet the needs of newcomers to electronics. Students following the 
. sgtnent industrial Arts syllabus at high school or embarking on the Electronics & Communications or a similar certificate course, 

will find the projects in this book an eminently practical introduction to the 'works' in electronics. Project Electronics has been a runaway 
success since it was first published. There are 26 projects included, many are readily available as inexpensive kits, and the book also 
provides advice on tools, identifying components, troubleshooting, how to solder etc. Available from specialist electronic suppliers or 
direct from the ETI Subscription Department, 3rd Floor, 15 Boundary St, Rushcutters Bay NSW 2011 for $4.75 plus 45 cents post 
and packing. 



Ron and 5aMva weve 

feeling dawn. 
They wanted a 
)und em 'uf 
thought theyoouldnt 
afford one . 

í until they visited their nearest 
DICK SMITH STORE 

f3 saw the fabulous 
PLAYMASTER SPEAKERS 

next saturday morning they 
collected their 
PLAYMASTERS 

4. 

Saturday evening, Sally & George called 

took ar fhose 1 

,--- Spefke/5_ 

YE5 we bud t than 
our`sélves D11121) 

assembly was a 
cinch. 

Ross worl(ed out how 

much they would save 

and JLcided ?layaso6 
weve for 
diem. 

PLAYMASTERS 
ARE RIGHT 
FOR YOU! 

8" SYSTEM 
26 litre infinite baffle system with 8 ohms 
impedance and 40 watts max. power handling. 

SAVE 5101* 5159.50 pair 
10" SYSTEM 
53 litre infinite baffle system with 8 Ohms 
impedance and 60 watts max. power handling 

SAVE $101* 
12" SYSTEM 
75 litre infinite baffle system with 8 ohms 
impedance and 80 watts max. power'handlmg. 
Also has mid -range and tweeter control 
networks. 

$248.00 pair 

$298.00 pair 
*Saving based on the same speakers in made 
up form (also available from Dick Smith). 

DICK SMITH ELECTRONICS 
SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLER$ 



The instant upgrade. 
The new Bose® 901® IV 

Direct/Reflecting® speakers 
help your stereo sound better. 

If you are thinking 
of upgrading your 
music system, Bose 
has the fastest 
way to do it. 

The new 
Bose 901® 
Series IV 
speaker: 

can improve the 
quality of your 
sound by im- 

proving your 
4 speakers. 

The new 
Bose 901® 

IV speakers 
are the answer. You can drive 
these speakers with as little 
as 10 watts per channel. And 
they are durable enough to 

Since the speaker has more to handle any non-commercial 
do with the amp. So you can matchthem 
sound you to your system, no matter 
hear than any what the system. 
other part of The Bose 901® Series IV 
your music speaker. The best regardless 
system, you of size or price. 

_ :,i 
: 5 

BOSE AUSTRALIA INC., 11 MURIEL AVENUE, RYDALMERE, NSW. Tel: 684-1022, 684-1255. 
DEALERS AND DISTRIBUTORS: 
HI FI HOUSE Wollongong NSW, D.M.E. HI FI Sydney NSW, APOLLO HI FI Marrickville NSW, HI FI COUNTRY Engadine NSW, NITRONICS Coffs 
Harbour NSW, BROWN AND JOLLIE Lismore NSW, HABERECHTS RADIO Albury NSW, DURATONE HI FI Phillip ACT, STEREO SUPPLIES Brisbane 
OLD, DENMAN AUDIO St. Kilda VIC, BELMONT STEREO SYSTEMS Geelong VIC, NORTHERN ELECTRONICS Coburg VIC, SOUND FACTORS 
Dandenong VIC, PROUDS AUDIO Bendigo VIC, TEAK HOUSE Hobart TAS, AUDIO WHOLESALERS Burnie TAS, BLACKWOOD SOUND Blackwood 
SA, THE AUDIO CENTRE West Perth WA. 111689-9/78-11 
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Top AMPEX 
REEL to REEL TAPE 
ái3 normal price! 

THE USA AMPEX CORPORATION has made available a substantial 
quantity of 'off -cut' tapes from their highest grade material. All tapes 
are 1800 ft (549 m) by 1/4", 1 mil ferric oxide on standard 7" reels. 

There's a slight gamble involved- but one in which you either win a 
lot - or a hell of a lot! 

Here's why: 
The tapes offered are of differing types and you take pot luck on which 
you receive. 

BUT, The lowest quality is Ampex' superb Ampex Plus series! The 
highest is Ampex' Grand Master series! 

SO. If you draw the Ampex Plus you'll be paying about one-third the 
usual price. If you score the Grand Masters you'll be paying about a 
quarter usual price. 

YOU CANNOT LOSE. If you are not totally and completely satisfied 
with your purchase, Dindy guarantee to return the full purchase price 
without question provided the tapes are returned within 14 days in the 
original packing. 

Identical tapes to those offered are marketed in the USA by Ampex, 
using the trade name 'Shamrock'. This trade name is also used for 
those offered here. 

NOTE This offer is made by Dindy Marketing (Aust.) Pry Ltd and this publication 
is acting as a clearing house only. Cheques should be made payable to 
'Ampex Tape Offer', ET1 Magazine, 15 Boundary Street, Rushcutters Bay 
NSW 2011. We will then process your order and pass it on to Dindy, who will 
send you the goods. Please allow up to four weeks for delivery. 

Owing to the exceptionally low offer price the minimum ordering quantity is 
ten tapes (total $39). 

X39 forre$ 

Please supply tapes at 539 for ten S 

Plus post and packing, any quantity:- S2.50 

TOTAL S 

Name 

Address 

Post Code 

B&W 801 
TO CREATE OUR 
SERIES 801 
WE BROKE THE RULES 

With the B &W 801, the design brief was 
brief. In fact, the required performance 
was summarised in just four telling 
words; full professional monitor 
requirements. 
To qualify as a monitor by B & W 
standards, a system must have linear 
free -field amplitude response from 
30Hz to 20kHz, with minimal deviation 
horizontally and vertically. It must be 
free from distortion and colouration 
and have an audio -powered overload 
circuit to protect against accidental 
damage or overload. 
This is the Series 80 concept in a 
nutshell. 

B&W 
LOUDSPEAKERS 

For further information see your B & W 

dealer or contact 
Convoy International Pty Ltd 
4 Dowling Street 
Woolloomooloo NSW 2011' 
Telephone (02) 3582088 
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IMPORTANT NOTICE 
TO AUDIO ENTHUSIASTS AND LOUDSPEAKER CONSTRUCTORS 
Since 1929 Audax Loudspeaker Drivers have been available to specialist constructors in many parts of the world. 
Today many of the best and most respected names in'the Audio industry use Audax products and the Audax 
research department maintains contact with and aids both specialist constructors and organizations such as the 
B.B.C. The Audax High -Fidelity Loudspeaker Range is one of the best and most extensive in the world. This range 
is now available in Australia in the following ways. 
1. Loudspeaker Systems. Either fully built by Audax or in well designed, easy to construct kit form. Laboratory 

designed to show off some of the better known Audax components these systems are available from selected 
specialist Hi Fi retailers. 

2. For the specialist constructor (manufacturer) the superb Audax driver range is now available together with help 
and advice when required from our Australian and French offices. A cabinet factory has recently been 
established in Huntingdale Victoria. This factory will be able to construct speaker cabinets to top European 
standards. Manufacturers interested in this facility are invited to phone or write for more information. 

3. For the Kit builder. Recently a number of designs have appeared in Wireless World, Practical Hi Fi and other 
magazines using one or more Audax drivers. We can supply parts (including crossover networks, felt panels etc 
in many cases) for these designs. 

Please phone or write to Audax Loudspeaker for more 
information on any of the above services. For those people 
interested in listening to one of the excellent Audax 
Loudspeaker Systems call us for -the name and address of your 
nearest dealer. 

AUDAX LOUDSPEAKERS 
32 WILSON STREET, OAKLEIGH, VIC. 3166 
PHONE (03) 543-5266 

ADDAX 
SPEAKERS 

Introducing the NEW NO 
COMPROMISE JRC MODEL 
NRD-515 communications 
receiver. 
This versatile high quality receiver covers 
100KHz to 30MHz using a PLL and photo 
type rotary encoder to determine 
frequency setting. 

With its continuous coverage and an optional 24 channel memory unit this 
receiver should meet the needs of professional and commercial services 
as well as "sophisticated SWL, hams and others seeking excellence and 
quality. 
This well made double super het has effective passband tuning, electronic 
switching and all solid state chassis. It features completely modular 
construction with all components mounted on plug in circuit boards for 
ease of servicing. 
For further information write, phone or call in. Colour brochure and 
specifications available. 
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WRITE FOR 

SPECIFICATIONS 

a 

- 

emtronics 

We also stock Australia's largest selection of scanning receivers! You can 
listen to aircraft, marine, police and other transmissions. 

BEARCAT 210. 
BEARCAT 220FB. 
BEARCAT 250FB. 
BEARCAT POCKET 
SCANNERS. 
SX-100 etc. 

Write for prices 8 specs. 

' 

azeew53.'ea : 

=- 
WRITE FOR OUR 36 -PAGE 

FREE CATALOGUE CONTAINING: 
Send 50c stamp 

RECEIVERS TV CAMERAS & MONITORS 
TRANSCEIVERS COMPUTERS 
LINEAR AMPLIFIERS ANTENNAS 
RTTY EQUIPMENT ROTATORS 
SSTV EQUIPMENT ACCESSORIES 

KENWOOD R-1000 
Communications receiver of 
the year. Digital and analog 
dial, digital clock, automatic 
timer, three selectivity 
positions and many other 
features. 

f= ._ ,,.. =' - - 

' c 7 .. -I 

CITY & SHOWROOM: 649 George St, Sydney, NSW. (02) 211-0531. 
POSTAL: PO Box K21, Haymarket, NSW 2000. Cable: Emtron Sydney. 
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SOUND 

PROFESSIONALS 

DP -1200 
DENON 

* Direct Drive system * Smooth AC Servo motor 

* Record -end detection employs non -contact 
system - tonearm velocity is optically detected 
when it moves from sound groove to lead -out groove 

* Anti -vibration construction of lower portion of 
tonearm and turntable feet 

* Magnetic Pulse Signal speed control system 

* Óil-damped, automatic arm lifter 

* Adjustable tonearm height 

* Cueing and Stand-by switch 

* Wow and flutter of 0.018% Wrms (as measured 
by Denon with magnetic pulse wheel) 

/1 

L. 

DENpN 

SPECIFICATIONS Model DP -1 200 
Phono motor 
Drive system Direct drive by AC servo motor 
Speed control Frequency detection servo system 
Speed 33 1/3 rpm, 45.rpm 
Speed adjustable range over t3% 
S/N ratio over 75 dB (DIN -B) 
Starting time less than 1.5 sec (33 1/3 rpm) 
Turntable Aluminum alloy diecast, 30 cm diam. 
Tonearm 
Type Static balance type 

(automatic arm lifter) 

Effective length 
Overhang 
Tracking error less than 2.5° 
Stylus pressure adjustable range 0 - 2.5 g 

Acceptable weight of cartridge 5 g - 11 g 

Height adjustment range 39 - 43 mm 
Cueing oil damped system 
General 
Power consumption 17W 
Dimensions 485(W) x 163(H) x 396(D) mm 
Weight Aprox. 11 kg 

DENON PROFESSIONAL AUDIO BRAND 

For the location of your nearest Denon dealer, please contact 

Canberra Melbourne Launceston Hobart 
80-5200 560 4533 44 5155 72 4366 

Adelaide Perth Townsville Brisbane 
272 2366 271 0888 79 6155 44 1631 

Hi -Fi Audio Equipment 
AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
554 Parramatta Road, Ashfield, NSW 2131 Phone 797 5757 

I 

244 mm 
14mm 
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Rotel RX1 000 AM/FM 
receiver 
I6 ... a cleverly designed receiver. Whilst one might think 
from its price that performance would have suffered 
because of the innovatory design, this is not the case." 

WHILST MANY of the receivers that 
we have reviewed in recent years have 
been bordering on the esoteric it is nice 
to be presented with a receiver where 
the features and construction tend to be 
at the other end of the spectrum. The 
Rotel RX1000 is a. small and particu- 
larly neat receiver. The obvious under- 
lying aim of the designers has been to 
achieve a unit offering the major 
features with a classical simplicity 
which is matched by the functional 
utility of the design. The nicest feature 
of the RX1000 is the front escutcheon. 
This features a painted, dark grey panel 
with white, silk screened lettering and 
neatly functional controls. As well as 
the name on the top line of lettering, the 
ubiquitous letters PLL and MPX, stand- 
ing for phase locked loop and multiplex, 
stand out clearly. 

Description 
The slide rule dial neatly shows station 
frequencies to a 1 MHz resolution on the 
FM band, and a lesser definition on the 
AM section. It also contains three other 
indicators in the form of a five level 
signal strength meter utilising bar - 
shaped light emitting diodes, a three - 
segment tuning `meter" with a red bar 

A... e.c.lv.. 
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Output. 1 watt 
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either side of a central green bar to indi- 
cate correct station tuning and a single 
red bar to indicate that stereo FM has 
been selected. To the right of the slide 
rule dial is a modestly sized tuning 
knob. 

The bottom row of controls feature, 
from left to right, a power switch, a 
standard tip -ring -and -sleeve head- 
phone socket, two push buttons for 
selecting speaker system A and/or B. 
Next to these are three neatly shaped 
controls, two of which are for bass and 
treble. These each provide +/- 10 dB of 
boost and cut át 50 Hz and 15 kHz 
respectively. The balance control which 
has a matching format provides better 
than +/- 10 dB offset. These three con- 
trols each feature a neat taper waisted 
end which is both attractive and very 
functional. The volume control, which is 
centrally located and slightly larger 
than the bass, treble and balance con- 
trols, also features mechanical indents 
coupled to a norrhal pair of coaxial 
attenuator pots. To the right of the 
volume control there are four push 
buttons for loudness, on/off, a subsonic 
filter on/off, a stereo mono mode switch 
and FM muting on/off switch. The func- 
tion switch provides for selection of AM, 
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FM, phono and auxiliary inputs whilst 
the final two switches on the front panel 
under the tuning control are for selec- 
tion of tape recorders 1 and 2 which, 
when both switched, provide a facility 
for dubbing from tape recorder 1 

through to tape recorder 2. 
The rear of the receiver is functional 

but obviously not as attractive as the 
front! The first feature which catches 
one's eye is the ferrite loopstick antenna 
for AM reception. This consists of a 
space age type moulding featuring a 
ball socket connection on the back of the 
receiver. This allows for a wide range of 
adjustments without that unfinished 
look with dangling wires which have 
been a feature of most other similar 
loopstick antennas in the past. As well 
as a ground socket and a single pair of 
phono inputs for moving magnetic car- 
tridge and auxiliary inputs, the tape 
connections have been simplified so 
that tape recorder 1 has normal coaxial 
input and output sockets whilst tape re- 
corder 2 utilises a single DIN socket. 
The antenna connections are made by 
means of knurled terminals on an insu- 
lated escutcheon whilst the speaker 
connections are by neat but effective 
spring -loaded terminals into which one 

- - .,-, 

11 i 

ll_ 

» 100 lao 

u.mnnu A e C í.. w..A a., Sun w t f00 MO 00a0 IOC 10000 ]uo00 0300 c A e C L. 

t«.Lw.1 A e c Lr 

144 - August 1980 ETI 



ROTEL u,,F , STEREO RC1NER R%-1000 
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inserts the bared wire ends. The normal 
American style switched and un - 
switched power sockets which have 
been built into the unit have been care- 
fully covered with aluminium plates. 
Unlike many competitive units avail- 
able at the moment, the chassis features 
an all galvanised steel construction 
which is solidly made. This is matched 
by the slotted perforated steel top cover 
which features a practical plastic 
finished grey exterior. The inside of the 
unit is in some respects more interest- 
ing than the outside. Rotel have used 
what can only be described as an "avant 
garde" approach to simplify the con- 
structional techniques and keep costs 
down. The first feature which caught 
our eye was the use of a single, centrally 
located heatsink with both the main 
power amplification stages incorpor- 
ated in one large scale integrated circuit 
clamped on to it. The associated printed 
circuit card merely contains the power 
supply, mains fuses, rectifier and a volt- 
age regulator. This is neat, and as our 
measurements showed, subsequently 
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quite effective. As a result of this simpli- 
fication it has become possible to place 
the phono preamplifier stage right at 
the input terminals. This reduces hum 
pick up and a number of other possible 
problems. The largest printed circuit on 
the board, one of six, is the FM/AM 
tuner card. This has no RF stage for the 
AM but does have an RF stage for the 
FM. Whilst the phono preamplifier uses 
integrated circuit modules the tuner 
uses transistors plus two, dual inte- 
grated circuits both of which are in the 
FM, IF section. 

The other three printed circuits are 
connected to the front panel. One is used 
for the speaker switching and head- 
phone amplifier; the second is a small 
satellite board to feed the light emitting 
diodes of the signal strength meter, 
tuning meter and FM stereo indication, 
whilst the third provides the circuitry 
for the bass, treble and volume control 
as well as interconnections for loudness, 
sub -sonic filter and mode switching. 
The internal wiring is conventional and 
the unit is designed for easy assembly 
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and repair should this prove necessary. 

On test 
The objective testing of the unit showed 
it to offer excellent performance in most 
of the key regions. The frequency re- 
sponse extends from 4.5 Hz to 57 kHz 
+/- 3 dB and the effect. of the large 
scale integrated circuit power amplifier 
stage tends to show up in terms of a 
slight but inconsequential droop in the 
low frequency response of the amplifer. 
Harmonic distortion figures are slightly 
higher than claimed in the specification 
but are still quite acceptable with a 
maximum of 0.11% at 35 W output into 
8 ohms. 

The distortion figures at the lower 
power levels are somewhat better with a 
maximum of only 0.042%. The transient 
intermodulation distortion is very 
slightly higher than other top line 
amplifiers and receivers but at 0.19% is 
still very acceptable. By keeping the 
phono and auxiliary input preamplifers 
at the input terminals the hum and 
noise levels in terms of both the un- 

- to page 149. 
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RATED 75W/8 ohms - 150W/4 ohms. TRADE ENQUIRIES INVITED. 

As used by major musical equipment and hi-fi speaker manufacturers. 

ya i MANUFACTURERS OF LIGHTING CONTROL SYSTEMS 
Office: 4 Weldon St., Burwood. 2134 N.S.W. 

Tel. (02) 74 8905 
áirig 

HERE NOW! Saturn 4 Chasers & Snakelights.... 
The most portable, economical and adaptable low 
priced lighting system ever invented, a must for 
clubs, displays, windows and dance venues. 
Connected to the "STARCHASER"controller, an 
amazing sequence is produced all within a tube. 
Up to 300 metres of scintillating, pulsating chase. 
No complicated connections, bend it, shape it, 

take it anywhere, anytime. (Each snakelight is 10 
metres long).12 different colours available. 

The price will amaze you. 
Find out more - now! 

«N DISTRIBUTOR AND TRADE ENQUIRIES WELCOME 

DIRECT FROM U.S.A. 

MOTOROLA PI EZO HORNS 

RESPONSE 3.5K - 30K 

- _..----o 
T 

I ; 2 5/8" 

. 

5 S 1016A Horn 1 318' KSN 1025A Horn 3 315 

RETAIL $16 RETAIL $24 KSN 1005A Flush Flange 

KSN 1001A Recessed Flange 

RETAIL $14 

RESPONSE 2K - 30K RESPONSE 4K - 30K 

kb. .- 
T . 
3 1/8" 13/8" 

1 

, 
i 

I . 
Sole Australian Importer: 

FREEDMAN ELECTRONICS PTY. LTD. 
89-91A Liverpool Road, Summer Hill, NSW 2130. Tel: 797-9941, 797-0986. 

Victorian Distributor: Zephyr Products, 70 Batesford Road, Chadstone, VIC. 3148. Tel: 568-2922. 
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1 

PROFESSIONAL AUDIO EQUIPMENT 

MODEL 3002 -2 CHANNEL POWER AMPLIFIER 

YrCAA molt .ow 

úñ .á n"W 

FEATURES 

300 Watts per channel. 
Massive rear mounted heatsinks. 
Multiple speaker protection circuits. 
Peak output power meters. 
Constructed to withstand the tortures of 'On the road' use. 
Standard 19" rack mounting. 
Separate power supplies for each channel. 
Dual RCA input sockets to allow bridging to other amplifiers. 
Equally suited to Hi Fi use or P.A./Disco situations. 

MODEL 2801 - 1/3OCTAVE EQUALISER 
The 2801 is a single channel graphic equaliser that divides the 
audio spectrum into twenty-eight one third octave bands. Each 
frequency segment is controlled by a slider that provides up to 
± 10 dB of adjustment in standard ISO steps. 
The 2810 was designed primarily to compensate for any def- 
iciencies in the linearity of speaker systems, acoustic peculiarities 
of the hall or listening room, and inadequacies of program source 
quality. In P.A. application the equaliser may be used to improve 
sound quality and increase intelligibility by attentuating problem 
frequencies that cause ringing, boominess, or other disruptive 
resonances that occur in acoustically difficult rooms. The 2801 
allows sound systems to be "tuned" according to the special 
acoustics of a room, to maximise output and minimise feedback. 
As a creative tool in sound recording or re-recording the 2801 
allows complete freedom in contouring response over the com- 
plete audio spectrum from 31.5 Hz to 16 KHz. 

.0 P14004. 00100.1 AMPLIMla 

.0100 

BRIEF SPECIFICATIONS 
Output Power - 300 watts/channel into 8 ohms. 

200 watts/channel into 4 ohms. 
Frequency Response - 20Hz to 20kHz0.5dB. 
Hum and Noise - 105dB below rated output. 
Harmonic Distortion - Less than 0.05% to 80 watts. 

Less than 0.15% at rated power. 
Input Sensitivity - 1.0 volts for rated output. 
Dimensions - 482mm x 133mm x 340mm. 
Weight - 20 kgs. 

MODEL 2021 -2 CHANNEL EQUALISER 
The 2021 is a two channel graphic equaliser featuring ten adjust- 
able controls on octave centre frequencies (independent for each 
channel). Each control provides up to ± 14dB of adjustment. 
Each channel is also equipped with a level match control,giving 
an overall gain of adjustment of ± 14dB. 

The functional versatility of the 2021 equaliser is unsurpassed. 
Eight modes of operation are- available from the push button 
switches on the front panel. 

Included amongst these are the ability to equalise both recording 
and playback when dubbing tapes. 

The 2021 has been designed to be compatible with all commerci- 
ally available equipment and is ideal for use in a Hi Fi system or 
P.A. system.' 

For further information, please send a 35c stamp 
for full specification sheets, or call at our showroom for a demonstration. 

380 S, EY, NSW 
P.O 

SUSSEX 
. BOX K39 

TREET, 
HAYMARKET 

SYDN 
2000 

PTY LTD TEL: (02) 211-5077 

ETI August 1980 - 147 



 

the Australian 
magazine 
dedicated to 
the art and 

,; I craft of sound 

P 

Sonics is a magazine for everyone 

3)1 

who has an interest or involve- 
ment in music or musical 
'electronics. Published quarterly, 

in March, June, September 

( 

and December, each issue 
contains features, equipment 
reviews, construction 
projects, distributor and 
brand index and much, 
much more. 

Sonics June 1980 line-up: 

FEATURE - Ibanez MC -500 guitar reviewed 
RIGS - Fleetwood Mac: the sound of the band 
HOMEGROWN - Jands: how a small lighting company became one of 

Australia's biggest PA system operators. 
SOUNDPROOF - Mediasound studios: improving the style of a sound reputation 
HARDWARE - Yamaha's CS -20M and Roland's Promars Compuphonic 

synthesizers reviewed 
PROFILE - Charles Fisher of Trafalgar studio 
SHINE ON - Latest products and news ín the lighting game 
PLUS - extra features, a B.I.Y. project or two, and all the news, views and 

happenings in music and electronics. Rendezvous with Sonics in June! 

Also available Sonics 1980 Yearbook is Australia's first comprehensive 
directory of electronic musical equipment, featuring articles on keyboards, 
guitar pick-ups, amplifiers, speaker systems and microphones. The Yearbook 
is still available from most newsagents, or direct from Sonics, 4th Floor, 
15 Boundary St, Rushcutters Bay, NSW 2011 - Price $4.35 plus 75 cents 
post and packaging. 
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weighted and A -weighted levels are 
well controlled at -76 dB(A) for the 
auxiliary and -74 dB(A) for the phono 
input. The maximum power output at 
the clipping point is 52W and this pro- 
vides a dynamic headroom of 1.8 dB. 

It is interesting to note that this unit 
has been. designed to comply with the 
American FCC Rule 15 and thus the 
power output claimed for the unit is 
quite modest compared with the peak 
power handling capacity of the ampli- 
fier's output stage. 

The transient overload recovery test 
showed that the unit has quite stable 
performance and that the circuit 
designers have achieved a commend- 
able performance. 

The radio frequency stage of the 
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receiver is just as good as the audio 
stage and the FM receiver has a fre- 
quency response extending from 18 Hz 
to 17 kHz, +/- 3 dB. The FM channel 
separation is a modest 25 dB from 
approximately 30 Hz to 2 kHz and this 
is only comparable with a modest phono 
cartridge. The FM distortion is com- 
mendably low and we were unable to 
fault the FM stage performance. The 
FM sensitivity is reasonably good being 
2.3 microvolts for 6 dB signal-to-noise 
ration on mono, and 7.8 microvolts on 
stereo. The 50 dB quieting sensitivity 
on mono is 5.7 microvolts and 58 micro- 
volts on stereo. 

The AM tuner stage exhibits the 
same desultory frequency bandwidth 
which we have come to expect from vir- 
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Transient overlaod recover test results for the 
RX1000. Overload of 10 dB re rated power 
into 8 ohm load, both channels driven. 
Overload duration: 20 ms; rep. rate: 512 ms. 

tually all the receivers on the market, 
extending from 45 Hz to 2.4 kHz 
+ 0.5 dB, -6 dB. The AM tuner sensi- 
tivity is modest and only suitable for 
local reception. 

-to page 151.E 
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FREQUENCY RESPONSE: 

(-3dB re 1 watt, 0.5V 

Input to Aux.) 

SENSITIVITY: 

(for 1 watt in 80) 

INPUT IMPEDANCE: 

(9 1kHz) 

OUTPUT IMPEDANCE: 

MEASURED PERFORMANCE OF 

HOTEL MODEL RX-1000 RECEIVER 

SERIAL NO. 21062 

Aux. 

Tuner 

Tape 

Tone Controls Centred 

Left 4.5Hz to 57kHz 

Right4.2Hz to 57kHz 

Left 

24mV 

24mV 

Phono M/M 4005V 

Overload M/M 255,1V 

Left 

Aux. 47110 

Tuner - 

Tape 47kí 47110 

Phono 4960 4960 

Right 

24mv 

24mV 

4105V 

250mV 

R1911 

47k0 

e 107 milliohms (@ lkaz) 

TRANSIENT INTEIWODULATION DISTORTION 0.19% 

(3.15kHz square wave and 15kHz sine 
wave mixed 4:1 @ 30w equivalent output) 

HARMONIC DISTORTION: 

(A) (At rated power of 35 watts 100Hz 1kHz 6.3kHz 

into 80 16.7 volts) 2nd -63.7 -62.5 -62.5dB 

3rd -64.2 -61.9 -63.4dB 

4th -87.9 -88.8dB 

5th -84.5 -82.1 

THD 0.09 0.11 0.1 t 

(B) (At 1 watt into 8n) 100Hz 1kHz 6.3kHz 

2nd -69.2 -69.3 -68.8dB 

3rd -73.9 -72.8 - dB 

4th -90 - dB 

5th -87 - - dB 

THD 0.04 0.042 0.036 4 

NOISE b HUM LEVELS: 

(re 1 watt into 80) AUx. -69dB(Lin) -76dB(A) 

(with volume control set for PRONO M/M -66dB(Lin) -74dB(A) 

1 watt output with: 

0.5V input (Aux.) 

5 mV input (Phono M/M) 

MAXIMUM OUTPUT POWER AT 

CLIPPING POINTT: 

(1HF -A - 202) 

(20mS burst repeated at 500mS 

intervals) 

58 V P -P 

e 52.6 watts 

. Dynamic Headroom 1.8 dB (re 35 watts) 
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NORTRON ICS 
AUDIO & DIGITAL 

TAPE HEADS 

f 

tr ' 

for long life extended response 

J 

Replacement heads for cassette decks, 
reel to reel decks, cartridges and cassette 
recorders. Also professional recorders 
and duplicators. 
Will tit AMPEX, SCULLY, TEAC, ATC, 
GATES, PENTAGON, IFONICS and many 
more. 
Complete range of Alignment tapes for 
cassette, reel to reel and cartridge decks. 
REGULAR MAINTENANCE ENSURES 
CONTINUED OPTIMUM PERFORMANCE. 
Nortronics manufacturers a full range of 
audio care products. 

r MAGNETIC TAPE 
DEVELOPER 

BULK 
ERASER 

TAPE 
HEAD 

CLEANER 

TAPE 
SPLICER 

ALIGNMENT 
TAPES 

NORTRONICS audio care products are 
designed to care for and maintain your 
valuable recording equipment. 
SEND TWO 20c STAMPS FOR OUR FREE 
BROCHURE ON THE COMPLETE 
NORTRONICS RANGE. 

EMAC 
INDUSTRIES Ptv. L td. 

2 Begal Crescent, Mount Waverley. 
Vic. 3149. Ph: (03) 277-9989. 

. Royce 
gteed041 

Pholfte E 
PORTABLE PHONE SYSTEM 
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Royce l VneedotrllhotelL 

THE HANDSET MODEL T-026 
COMPLETELY PORTABLE 

CORDLESS PHONE SYSTEM 

Fully portable wireless telephone. 
Pocket sized - belt clip supplied. 
Rechargeable batteries included. 
100 percent solid-state reliability. 
Make or answer calls anywhere inside 
or outside up to 600 feet. 
For home - office - factory - 
warehouse - farm,. 

This instrument is not aTelecom-approved apparatus 
and as such cannot legally be connected to Telecom. 
equipment. 

Available from: 

HOLDEN WASP 
INTERNATIONAL 

P.O. Box 532, Marrickville, 2204. 39 
Chalder St, Marrlckvllle, NSW 2204 

Phone: (02) 560-3488 

Mail Order 
KEF 

Drivers 
&Kits 
CERTIFIED MAIL 

DELIVERY THROUGHOUT 
AUSTRALIA 

& NEW ZEALAND 
Bankcard accepted 

1139 
Superb 30 x 21cm 
bass driver, with 
solid flat diaphragm 
of unique 
construction, acting 
as a perfect rigid 
piston, to give clean, 
distortion -free bass 
over the frequency 
range 20-1,000Hz. 
The KEF range also 
includes mid range 
and high frequency 
únits, with dividing 
networks designed 
to link them into 
compatible systems. 

the no -compromise approach 
to uncoloured sound 

For full intormation,write to: 
AUDIOKITS 
PO BOX 553 
BROOKVALE NSW 2100 
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Subjectively 
Our subjective impressions of the unit 
are generally quite favourable. The re- 
ceiver quite happily picks up FM 
signals in the absence of any aerial and 
with an aerial can provide very clean 
reception with no trace of distortion. 
The AM section of the receiver also pro- 
vides clean reception, but this does 
depend on the signal and presence of 
interference. The audio stage is a credit 
to the designers. Even though it is based 
on integrated circuits, which the purists 
will tell you do not lead to quality ampli- 
fication, this particular receiver tends 
to belie that statement. With .inputs 
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from a wide range of moving magnet 
cartridges the quality of sound is excel- 
lent and better than we would have 
expected. 

Summary 
The RX1000 is a cleverly designed 
receiver. Whilst one might think from 
its price that performance would have 
suffered because of the innovatory 
design, but this is not the case. I think 
that the designers have achieved above 

. average results without sacrificing per- 
formance and most important with an 
appearance which is both simple and 
attractive. 
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ROTEL RX1000 AM/FM STEREO 
RECEIVER 

Dimensions: 430 mm wide x 80 mm high x 
290 mm deep 

Net Weight: 7.7 kg Price: 3359 rrp. 
Manufactured by The Rotel Company Limited, 
Tokyo, Japan 

Absolute copyright in this review and 
accompanying measurements is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with- 
out the express written agreement of the 
Managing Editor. . 

ADVE\T now acclaimed in Australia 

Here's what some reviewers have said: 
... at least one order of magnitude better than the old Advent ... produces 
.. the cleanest ... sound of any speaker in the under $1000 bracket." 

Louis A. Challis. E.T.I. December, 1979. 
"Bass response was Quite remarkable ... certainly the high frequency 
response was as clear as a mountain stream." David Cruse. Perth Sunday 
Independent. February, 1980. 
"This is an impressive little loudspeaker. It is very true that Advent never 
brings out a product unless it considers it to be an advance on a previous 
model. The AdvenVl can only enhance the company's reputation." Stereo 
Buyers Guide - Manual 1980. 

Australian Distributor: 

ADVENT DEALERS: 
N.S.W. 
AUDIOCOM, North Rocks, 
872.3829. AUDIOCOM, Eastwood, 
85.2726. AUDIOCOM, Birkenhead 
Point, 81.3132. HI FI JUNCTION, 
Bondi Junction, 389.4000. 27.4420. 
HI Fl SHOP, Hurstville, 570.8163. 
PARK HI FI, Summer Hill, 799.2618. 
NEWCASTLE HI FI, Newcastle West, 
(049) 22400. 

A.C.T. 
DURATONE, Phillip, 82.1388 
VIC. 
NATSOUND, Melbourne, 67.8158. 
SOUND CRAFTSMAN, Nth. Caulfield, 
509.2444. 
OLD. 
SOUND CENTRE, Brisbane, 
221.0821. SOUND CENTRE, 
Coolangatta, (075) 36.5443. 

ADVENT LOUDSPEAKERS, 89 Carnarvon Street, Silverwater. NSW. 2141. Tel: (02) 647-1103. 

} 

DISCO & STEREO SUPPLIES, 
Townsville. 72.3470. 
S. . 

GRENFELL PLAZA, Adelaide, 
51.5017. SOUND CRAFTSMEN, 
Hawthorn, 272.0341 
W.A. 
THE SOUND CRAFTSMAN, Subiaco, 
381.5114. 
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fact: 
a Genuine Shure 
upgrade stylus is 
unquestionably 
the biggest 
bargain in hi-fi 
We strongly urge you to check your stylus for 
wear at least once a year to protect your , 
records and maintain the highest standards 
of listening pleasure. 
Regardless of when (or where) you 
purchased your Shure cartridge, there is a 
Genuine Shure replacement stylus available 
which will bring your cartridge right back to 
its original specifications. 
Even better, you may actually be able to 
improve its performance significantly over 
the original with a Genuine Shure upgrade 
stylus...at surprisingly low cost! 
For example: 

IF YOU OWN: UPGRADE 
WITH: 

Type III 
jTp 

SERIES 

VN35HE\ 
Hyperelliptical 
stylus 

111195 
SERIES 

N95HE 
Hyperelliptical 
stylus 

1111 M70 
SERIES 

N72EJ i\ 
B llipt l 

(Elliptical) stylus 
N728 
Spherical stylus 

ANY M91, 
M92, M93 

N91ED 
stylus 

ANY M71, 
M73, M75 

N75 TYPE 2 
Series styli 

ANY M44 Series N55E stylus 

M3D, M7D N21D stylus 

'Before purchasing any replacement stylus be'certarn 
your turntable is Compatible with the tracking force of 
the stylus you select 

Always insist on a 
Genuine Shure 
replacement stylus. 
Look for the name 
"Shure" on the 
stylus grip. 

SH'_)I 
AUDIO ENGINEERS PTY LTD 

342 Kent Street, 
Sydney, 2000 NSW 

HAWKAE 147nP 

- PTY. LTD - 
DEL OUND 

BRISBANE 

NEW QUALITY 
PRODUCTS FROM 

CLIFF 

PANEL 
METER 

MONO 
$28zea. 
STEREO 
$49 ea. 

BARGRAPH 
MONO 

$49 ea. 

TO 3 INSULATOR PADS 
20c ea. $15/100 

JACK SOCKETS 
INSULATED 

MONO 

S1 -SS . COLOURS: RED, 
abBLACK, WHITE, 

GREY 

JACK PLUGS 
MONO $70/100 P2 

COLOURS: 
RED, YELLOW, 

ikBLACK, GREEN, 
WHITE, GREY 

PLASTIC 
FEET 

$30/100 PFI 

For further Information, local agents and 
wholesale prices, write to the Australian 
Importers: 

DELSOUND PTY. LTD. 
1 Wickham Tce. (Cnr. Wharf St.) 
Brisbane. Phone 229-6155. 
Wholesale and Retail suppliers of 
Electronic Hardware and 
Components. 

1' Ltd11L C. 
NEGATIVE ION GENERATOR 

Make your home 
or office mountain fresh 
with an "Aironic"Generator. 

NEGATIVE IONS: 
Medical reports indicate that 
negative ions can help to clear 
cigarette smoke - reduce 
fatigue and increase alertness - 
increase resistance to colds and 
flu - reduce up to 75 percent 
airborne bacteria - alleviate 
sensitivity to weather-minimise 
travel sickness - speed up the 
healing process and reduce 
post -operative pain. 

TWO MODELS AVAILABLE: 
Home and Office model, 
$85.00 plus $2.00 P&P 

DE "LUXE" WOOD Casing 
model, 
$95.00 plus $2.00 P&P 

BOOK AVAILABLE: 
The Ion Effect by Fred Soyka, 
$3.25 inc. post. 

welcome her e 

Bankcard Mail Orders Welcome 
Expiry Date 

Signature 

III 

BELLE LUMIERE 
. ELECTRONICS P/L 

P.O. Box 216, Lane Cove, NSW 2066. 
Telephone (02) 428-1334. 

5/47 Fitzroy Street, St. Kilda, VIC 3182. 
Tel (03) 534-7493 A.H. (03) 211- 6549. 

P.O. Box 184, Toowoon, OLD 4066. 
Telephone (07) 371-3645. 

Pamphlet available free-send SAE. 
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The best is worth 
the little erra. 

Forty years experience has 
produced a range of speaker 
components unmatched in 
sensitivity and long-term 
acoustic output, offering a 

robustness that is hard to equal. 
Altec Lansing is the choice of professionals 
world-wide. 

1 .. 

THO.N Every Thorens 
Transcription 
turntable is a 

technical masterpiece designed to reproduce 
the most sensitive sound performances. 
Rumble figures are among the best in the 
world, some say the best. 
Thorens has achieved, 
an effective tone 
arm mass of \ 
7.5 g which is ___ 
comparable 
to the best '111> A 
available. ,d20-- 

adqIiikata 
The Dust Bug 

-t> 

.... . 

The original Dust Bug collects particles of 
destructive dust, discharges residual static 
leaving a perfectly clean recording groove for 
the stylus to trace. Reproduction improves, 
records last longer. 

Wharfedale 'E' Series Hi-' 
Fi speakers will amplify 
your amplifier. Make 20 
watts sound like 200. 
That's because their 
generous performance 
characteristics give you power -plus, when the 

sound pressure level is 
94 db and above (SPL @ 
1 watt @ 1 metre). 

0 
. , 1' 

o., 
BEYER IDY NAM IC 

The lightweight padded 
headband offers the best 
Possible wearing comfort. 
Fhe inbuilt wideband 
transducer system supplies 
impulse fidelity and true 
sound reproduction even r 

at the highest levels. A truly 
professional product. 

Distributed by 

RANK 
AUSTRALIA 

Sydney 406 5666, Melbourne 541 8441, Brisbane 442851, 
Adelaide 294 6555, Perth 328 3933, Newcastle 26 2466, 
Townsville 722547. 

Rank Australia P/L, 12 Barcoo St., E. Roseville 2069. 
Please send me more information on Altec 
Wharfedale Thorensl] WattsO Beyer in 
Name 

Address 

Postcode 
CU416/9 
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CONCORD® 
drives auto high fidelity 

to new limits. 

BASS 
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Locking Fast Forward and Rewin -- " 
Automatic Eject at low. End or Power Ott 

Built -In Treble Equalizer 

Built -In Bass Equalizer 

left/right Balance Control 

Front/rear Fader Control 

Motor Speed 
Dynamic Servo Drive Motor 

Bi-Amp System 

Metal/Standard Tape Equalization 

Dolby Noise Reduction 

Loudness o e 

Stereo High Blend 
Best Stereo Sound in 
Weak Signal Area 

Tuner On/Ott 

NINA -_ 
TREBLE 

EQUALIZER 
LEVEL 

Superior equipment for superior performance. 
Concord Hl -Fl Series is the choice of the 

dedicated "sound buff" who demands 
superior performance- 

Dolby Noise Reduction Sendust Alloy 
Head Metal Tape compatability 

Hi -Fidelity Power Fader Control Din 
Size (dashboard installation) BI -Amp 
Facility Superior FM Sensitivity Low Wow, 
Flutter Separate Bass and Treble Control. 

The Concord range of auto high fidelity 
equipment includes hi-fi car stereo 
amplifier, 5 -band graphic equaliser 
and a range of speakers. 

CONCORD® 
piCONCORD Is dlstnbeted and serviced In Austrolto 
by the PHODIS GROUP OF COMPANIES 

-`- _ - .:,'.+,. y0 

SPECIFICATIONS 
High fidelity power 25 watts RMS per channel into 2 ohms (18 watts into 4 ohms) both 

channels driven 20-20000 Hz at less than 0 3% T.HD. Tape signal-to-noise ratio (Dolby 
on) 56 dB Tope frequency response -standard tape 30-15000 Hz ± 2 dB -metal tope 
30-20000 Hz : 2 dB Tape Wow and Flutter -0 08% WRMS FM tuner sensitivity at 30 dB 
S,.N-1.0 Microvolt (11.2 dB t) FM S1 N ratio -68 dB AM tuner sensitivity -11 microvolts 

AM SIN rallo -50 dB 

For further information write to PHODIS PTV LTD. 
5 Campbell Street, ARTARMON 2064. (02) 4398900. 
Dolby Is registered trade Mork of Dolby Loborotorres 

CONCORD DEALERS: N.S.W. Chatswood Car Radio 419 8229/4192288 Kent Hi F. City 29 /406 Cronulla Radio 5239884 AutoAbcoustics. Kings Cross 3571810/ 
357 3470 Miranda Hi F), Roselands 750 7311 Paul Barden Car Radio, St. Leonards 4393318 Sprint Electronics Taren Point 5250902 D.M.E. HI FI Sydney 02. 61 3189 Northern Auto Sound Newcastle 049. 61 3260 Galaxy Sound - Newcastle 049. 291712 A.C7. Poly medio Car Stereo Phillip 062. 81 1966 Radio World Fyshwick 062.806550 VIC. Sound City, Melbourne (03) 676771. TAS. 9 Wilson Street Hi Fi Burnie 004.315633 OLD. Stereo Supplies, Brisbane (07)221 3623 Sound Centre. Brisbane (07)221 0821 S.A. Blackwood Sound Blackwood 08. 2786888 Blackwood Sound North Adelaide 08. 2674220 W.A. Alberts Hi R. Perth. Victoria Park. 
Balga, Freemantle(09) 3615422 Alpine HI Fi, Bunbury (097) 216133 BBP-7 



Just some of the books from the biggest range of radio and electronics 
books In Australia. If the book you require is not listed below, it can be 
ordered from us. 

NEW - NEW - NEW Latest editions of some of the most 
popular books on the subject: 
How to Design and Build Audio Amplifiers (Mannie Horowitz) 512.50 
The Master IC Cookbook (Clayton L. Hallmark) 512.50 
IC Array Cookbook (Walter G. Jung) 510.00 
Amateur Operator's Handbook (Revised Dec. 78) 

(Postal & Telecommunications Dept.) 53.00 
Radio Amateur Callbook - US Listings 1980 523.00 
Foreign Radio Amateur Callbook - DX Listings 1980 521.60 
ARRL Handbook 1980 514.95 
World Radio and TV Handbook (now available 1980 edition) 516.95 
R.S.G.B. Handbook - Volume 1 521.95 
R.S.G.8. Handbook - Volume 2 518.90 
The World In My Ears (Goshen) 513.35 
Radio Handbook - 21st Edition (New edition) (William Orr) 527.75 

ADAM OSBORNE BOOKS: 
An Introduction to Microcomputers - Volume 0 - 

The Beginner's Book 511.50 
An Introduction to Microcomputers - Volume 1 - 

Basic Concepts 513.50 
An Introduction to Microcomputers - Volume 2 - 

Some Real Microprocessors 529.00 
An Introduction to Microcomputers - Volume 3 - 

Some Real Support Devices 519.00 
Some Common Basic Programs 516.20 
Accounts Payable and Accounts Receivable 518.60 
Payroll with Cost Accounting In Basic 518.60 
General Ledger 524.50 
780 Assembly Language Programming516.20 
Z80 Programming for Logic Design 513.50 
8080A/8085 Assembly Language Programming S16.20 
6800 Programming for Logic Design 513.50 
6800 Assembly Language Programming513.50 
8080 Programming tor Logic Design 513.50 
6502 Assembly Language Programming 516.20 

AMERICAN RADIO RELAY LEAGUE PUBLICATIONS: 
All New A.R.R.L Code Kit 514.50 
Hints and Kinks for the Radio Amateur 57.20 
The Radio Amateur's VHF Manual 57.20 
Understanding Amateur Radio 58.80 
The Radio Amateur's License Manual 57.20 
A Course in Radio Fundamentals S7.20 
Specialized Communications Techniques for the Radio Amateur 57.20 
FM & Repeaters for the Radio Amateur 58.80 
Single Sideband for the Radio Amateur 57.20 
Ham Radio Operating Guide 57.20 
Electronics Data Book 57.20 
Solid State Design for the Radio Amateur 512.80 

MICROCOMPUTERS/MICROPROCESSORS BOOKS: 
6502 Software Gourmet Guide I. Cookbook (Scelbi) 516.80 
Z80 Software Gourmet Guide & Cookbook ($Scelbi! 520.60 
How to Build Your Own Working Robot Pet (Frank DaCosta) 58.50 
The Complete Handbook of Robotics (Edward L. Safford, Jr.) 59.95 
Programming Microprocessors (M.W. McMurran) 59.25 
Microcomputer Primer (Waite & Pardee) 510.75 
How to Buy and Use Minicomputers and Microcomputers (W. Barden, Jr.) S13.50 
Programming the 6502 (Zaks) 517.00 
Z80 Microcomputer Handbook (Barden) 511.95 
Microcomputers for Business Applications (Barden) 511.95 
Getting Acquainted with Microcomputers (Lou Frenzel) 511.95 
The 5-100 Bus Handbook (Bursky) 516.50 
Understanding Microcomputers and Small Computer Systems (Scelbi) 515.40 
Scelbi "8080' Software Gourmet Guide and Cookbook. 

Reduced from 510.00 to 54.99 

OTHER TITLES: 
300 Circuits for the Home Constructor (Elektor) 510.10 
Understanding Electronics (R.H. Warring) 56.50 
Master Handbook of 1001 More Practical Electronic Circuits 

(Michael L. Fair) 515.95 
Master Handbook of 1001 Practical Electronic Circuits 

(Ed. Kendall Webster Sessions) 515.95 
The Complete Handbook of Public Address Sound Systems 

(F. Alton Everest) 59.95 
Getting Acquainted with the IC (Rufus P. Turner) 56.75 
111 Digital and Linear IC Projects (Don Tulle) 57.50 
Practical Antennas for the Radio Amateur (Scelbi) 515.40 
IC OP -AMP Cookbook (Walter Jung) $17.50 
TTL Cookbook (Lancaster) 512.95 N Typewriter Cookbook (Lancaster) 513.50 
CMOS Cookbook (Lancaster) 1st Edition 1977 514.25 
Active Filter Cookbook (Lancaster) 519.95 
IC Timer Cookbook (Jung) 513.50 
The Cheap Video Cookbook (Lancaster) 57.95 
Electronics Pocket Book - 3rd Edition (P.J. McGoldrick) 510.50 
Microcomputer Interfacing with the 8255 PPI Chip (Paul F. Goldsbrough) 511.95 
Computers in Action - How Computers Work 2nd Edition (Donald D. Spencer) 58.00 

For mail orders please add: $1.40 Local $1.75 Interstate 
McGILL'S AUTHORISED NEWSAGENCY PTY. LTD. 

187 Elizabeth Street, Melbourne. Phone: 60-1475-6-7 
Prices Subject to Alteration 

B&W DM12 
THE UNOBTRUSIVE 
REVOLUTIONARY 

We could have built something 
smaller, but we were determined to 
build a miniature speaker that rises 
way above the limitations hitherto 
imposed by a small enclosure. In 
particular, we wanted to achieve wider 
response and more realistic sound 
levéls in the low frequency range. 
We also wanted safe power -handling 
capacity. Thanks to our unique 
resources in computer and laser 
technology and the sheer creativity of 
our design team, DM12achieves all 
this and more. 

7zi 
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s BW 
LOUDSPEAKERS 

.41 

It's certainly small. 
Just 355mm (14 in) high x 220mm 
(83/4 in) wide x 270mm (101/2 in) 
deep. 
106dB. 
That's the surprising peak sound 
pressure level DM12 produces 
from its 12 litre enclosure. 
Monitor standard. 
Frequency linearity + 2 dB 85 Hz 
to 20kHz. 
APOC-protected. 
B & W's exclusive audio -powered 
overload circuit protects against 
accidental damage or overload. 

For further Information see your B &W 
dealer or contact 
Convoy International Pty Ltd 
4 Dowling Street Woolloomooloo NSW 2011 
Telephone (02) 3582088 
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Ira review 

Dick Smith model A2375 
mini speakers 
When space is limited, these compact little units could be 
just what you need. Louis Challis discusses their merits and 
deficiencies. 

WHEN CAR STEREO' started to be- 
come a big market in the U.S.A. a 
number of speaker manufacturers cre- 
ated a new concept. They confounded 
the theoreticians (who said it couldn't be 
done) and achieved a' reasonable bass 
response from `mini' speaker systems 
that were almost 'pocket-size'. 

The most successful of these minis 
achieved an almost flat frequency 
response from 80 Hz to 15 kHz and were 
a talking point for anyone who heard 
them. It didn't take long for imitators to 
realise that the automobile isn't the only 
place where a mini speaker system has 
tremendous market potential. The ave- 
rage apartment in New York or Tokyo 
suffers from exactly the same space 
limitations. 

Today, some ten years later, there 
must be close to 500 different descen- 
dants of that first generation of mini 
speakers. Like the originals, virtually 
all of these are designed around a die- 
cast cabinet. Many have an integral 
back and separate front panel contain- 
ing a complement of mini woofer and . 

Ohl 

domed tweeter. Perforated steel grilles 
have also been religiously adopted by 
each new manufacturer. 

The Dick Smith compact speaker 
system is a typical example of this 
speaker concept. Each unit has a 75 mm 
diameter flexible surround woofer and a 
25 mm domed tweeter in a cabinet 
which is almost as small as any manu- 
facturer could reasonably hope to 
achieve. Each speaker is protected by a 
strong and durable perforated steel 
grille set back into an aluminium 
coloured plastic trim which surrounds 
the front edge of the cabinet. The back of 
the cabinet is a separate panel glued 
into the sides. The woofer features a 
lightweight steel supporting frame for 
the ferrite magnet assembly whilst the 
tweeter has an integral back, which 
avoids the need for separate enclosure. 

Electrical connections are simple - 
two screw terminals accept the bared 
ends of the speaker leads. The makers 
provide a pair of universal support 
brackets to facilitate hanging the units 
on a wall or bulkhead. 

l1i;,1, __N 
111111711 
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Evaluation ' 

The objective testing of these units 
showed that they have been designed to 
achieve a pronounced presence in the 
500 Hz to 7 kHz region. The fundamen- 
tal resonance of the woofer occurs at 
130 Hz and the non -vented enclosure 
volume of 1.3 litres provides a small 
peak in the response at 180 Hz. 

The on -axis response measured in an 
anechoic chamber is generally accep- 
table, although it is not nearly as flat as 
that of the original 'minis'. Crossover 
between the woofer and tweeter is unde- 
tectable and the high frequency output 
of the tweeters extends all the way to 
20 kHz. 

The impedance curve is particularly 
flat, but as it dips below 8 ohms over the 
most significant portion of the fre- 
quency range it is apparent that the in- 
tending user would have to be careful 
when paralleling these units with other 
speakers also having low input im- 
pedance. The phase response is reason- 
ably smooth and tends to indicate that 
the crossover frequency is in the ii -- 

1hUIIIN8111,{I i uu.... 
wilou u ..... 

U 0111 1111 ri §1ii_ 
Tone burst response oscillographs of the Model A-2375 loudspeakers, measured with respect to 90 db steady-state spl at 2m on axis. LEFT: at 100 Hz, (20 ms/dlv, 
80 dB spl). CENTRE: at 1 kHz (2 ms/div) and RIGHT: at 6.3 kHz (0.7 ms/div). 
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3-4 kHz region. The relative positions of 
the woofer and tweeter achieve a more 
than ácceptable phase balance, which 
does enhance the quality of reproduc- 
tion as subsequent subjective testing 
showed. 

Tone burst testing revealed that at 
frequencies above 100 Hz the speaker 

Lows A Chalks _ _. 
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performs moderately well, although at 
6.3kHz and100 Hz the quality fell short 
of what we would have liked. The distor- 
tion characteristics of the speaker are 
generally adequate at high frequency 
but not at 100 Hz. At this frequency the 
system can't cope with our standard test 
of 90 dB at two metres and even with 

;. N.cM.a. W. 
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80 dB output it produced a hefty 5.6% 
distortion. 

The sensitivity of 6.8 W input to 
achieve 90 dB on axis at 2m is reason- 
ably good and only a small amplifier 
with a 20-30 W rating would be needed 
to produce a healthy output in a small or 
medium sized room. 

Louis A ChaIILs n 9..o...I K'R' - 
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Professional Sound Systems 
Start WithThe Stanton 881S 

Stanton Magnetics presents the new 881S 
Professional Calibration Standard Cartridge. 
It's the cartridge preferred by recording 
engineers worldwide and it assures a new 
standard for home audiophiles desiring the 
very best in recorded sound. 
Its patented, low mass Stereohedron`Mstylus 

Sole Australian Distributors: 
LEROYA INDUSTRIES IT 

tip makes 4)ssible the flawless reproduction 
of high velocity modulations present on 
today's finest recordings. . 

The Stanton 881S...where great sound begins. 

STNTOfl 
THE CHOICE OF THE PROFESSIONALS 

Head Office 156 Rau r , Leederville, Western Australia, 6007. Phone 81 2930 
NSW Office.: Rd., Wahroonga, 2076. Phone 487-2543 

Available at quality conscious Hi -Fi dealers throughout Australia! 

1 101 
rd 

©1979 STANTON MAGNETIC, 
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ALLYOUR REQUIREMENTS AUSTRALIAWIDE 

LANTERNS 
PAR 56 'POLE FOCUS' 
300 watt, 240 volt sealed beam lamp. Available in either 
narrow or medium flood lamps with a remarkable 2,000 
hours lamp life. APPLICATIONS: Stage lighting from 

overhead or sides; stage 
lighting from front of house 
using optional barn doors. 
Colour Wheel available. 

ROCKBEAM 'POLE FOCUS' 
1000 watt, 240 volt beamlight. 
Projects narrow, intense beam suitable for long throws of 
up to 30 metres. Standard T11 tungsten halogen lamp is 
used, giving 800 hours lamp life. APPLICATIONS: Long 
throw stage lighting; "Specials" lighting and pin spotting. 

PAR 64 'POLE FOCUS' (,; :, 
1000 watt sealed beam lamp, available in narrow spot or 
medium flood. The Par 64 is an American 120 volt lamp and 
the lanterns are operated in pairs, giving series operation 
to 240 volts. 2,000 hours lamp life. APPLICATIONS: Stage 

lighting from any position; 
optional barn doors offer 
beam shaping facilities. 

HOTSPOTS, RAINLIGHTS & SOLOS 
The compact pencil beam light used by disco's and bands 
around Australia. Tiny Par 36 lamp gives punchy, intense 
shaft of light. Several versions are available for either 
single use or large installations. APPLICATIONS: Special 
effects lighting; mirror ball lighting for disco's, bands. etc. 
Colour Wheel available. 

SUPPORT SYSTEMS 
We distribute a complete range of stands and 
support systems including the following. 
WINCHUP STANDS-wind up from less than 2 metres to 
either 4 metres or 6 metres maximum height. Load up to 
100 kg. T -Bar accepts 8 lanterns or frames. 
TRUSS SYSTEMS -2 metre box sections bolt together to 
form a rigging gantry across the stage. A truss of up to 10 
metres can be used on two winchup stands or flown with 
lines. Maximum capacity (10 metre truss) Is 100 kilos. 
T -STANDS - collapsible, portable telescopic stands to 
take up to 4 lanterns. Extends to 3 metres. 
SPOT STANDS - stands for every occasion! We 
manufacture stands to suit all lanterns. 
HOOKS and ACCESSORIES-all rigging accessories, the 
whole range. 

LAMPS 
We sell theatrical and effects lamps plus those 
hard -to -get Items. 

SYDNEY: Ceitex 2/33 College St, Gladesville (02) 896-2900 
WOLLONGONG: Trilogy Electronics 40 Princes Hwy, Fairy Meadow 

(042) 83-1219 
NEWCASTLE: Your Move Lighting 37a Beaumont St, Hamilton (043) 69-3560 
BRISBANE: Harvey Theatrical Lighting 21 Crosby Rd, Albion (07) 262-4622 
BRISBANE: Mothers Lightworks 624 Brunswick St, New Farm (07) 358-2210 
GOLD COAST: Rave Audio Visual 2388 Gold Coast Hwy, Mermaid Beach 

(075) 38-3331 
MELBOURNE: Clearlight Shows 17 Alex Ave, Moorabbin (03) 553-1446 

CONTROL SYSTEMS 
There are dimmers and there are control systems -only your Barrett 
Lighting agent can offer you this range: 
STRAND 12 channel SMC desk, 2 preset 24 channel DMC desk, 2 
preset, A&B masters 12 channel mini pack dimmer rack, 12 x 2000W 
dimmers 24 channel desk, 8 scene masters on matrix and chaser. JANDS 

36 channel desk, 12 scene masters on matrix and chaser 24 channel 
desk, A&B masters, flash buttons 36 channel desk, A&B masters, flash 
buttons. ACCESS 12 channel remote switching system, zero switching 

4 preset switch desk and chaser, flash buttons. SMALL DIMMERS 
Strand Model 3 -3 x 1000W dimmers Strand Model 1 - 1 x 2000W 

dimmer. ARLEC DISCOLITE: 1 x 500W dimmer and effects. CEiTEX 
COLOURGRAM 4:4 x 1000W dimmers and master, chaser plus colourgan. 
ACCESSORIES: Multicores, 3 -Phase plugs, Sockets, Leads & Tails. 

EFFECTS EQUIPMENT 
Ceitex and Rock Industries manufacture the largest range available. 
ZERO CHASER: 3 channel, 1000W per channel, shadow function. AUDIO 
CHASERS: 3 channel, 100W per channel, normal or audio chase. 4 
channel, 10A max. load, normal or audio chase (heavy duty audio chasers 
are available). COLOURGAN: 3 channel, sound to light, 10A max. load, 
built-in mic. CHASER FOUR: 4 channel, combination audio chaser and 
colourgan, 10A max. load. MEMORY CHASER: 8 channel multi -function 
controller, 20A max. load, slave output for additional 20A slave chasers. 
COLOURGRAM 4: 4 channel dimmer, chaser, colourgan - multifunction! 
STROBES: Super Strobe, high output, can be slaved or run from strobe 
pulser. Best strobe available: STROBE PULSER: 4 channel strobe 
chaser/controller, variable speed with built-in mic for audio chase. For up 
to 32 strobes. MIRRORBALLS: 16" (400mm), 18" (460mm), 22" (560mm), 
36" (920mm), and motor drives available. BEACONS: Police, Fire, 
Ambulance, plus power supplies -completeISNAKELITE: Clear, flexible 
tubing with multicoloured lamps, run by 24V chasers. FLOWBOX: Low 
cost Snakelite/Tubelite chaser. SNAKE CHASER: Audio chaser for up to 
20M of Snakelite or Tubelite. TUBELITE: Clear, hi -impact square tubes of 
lamps, for floors, roofs, etc. LASERS: Disco scanning lasers, 1 mW, 2mW, 
4mW, 5mW, Helium Neon, Ruby Beam, speaker level drive. SPACE 
BEACONS: 4, 8 or 16 spinning pencil beams - stunning! SCANNERS: 
Single oscillating pencil beams. DRY ICE FOG MACHINES: For use with 
dry ice pellets for a low-lying fog effect. B.V.I. FOGGERS: Electric fog 
generators for use withGenie Fog Oil. COLOURWHEELS: Rotating colour 
wheels to suit Patt 23, Hotspots, Rainiights, Par 56, Patt 123, etc. 

MISCELLANEOUS: All those things you have trouble finding. COLOUR 
FILTERS: Lee Filter, Roscolene & Cinemoid. Cables Plugs Sockets 

Leads Accessories. 

WHY WASTE TIME? 
Contact the professionals 
for hire and sales. 

NOTE: Not all Barratt Lighting agents 
stock our complete range at any one 
time - please phone first to check 
stock and availability. 

MELBOURNE: Lighting Corporation 131 Brighton St, Richmond 
(03) 429-5122 

ADELAIDE: Hiwatt Lighting 37 Angus St, Nth Adelaide 5006 (08) 212-2033 
ADELAIDE: Optical Acoustics 22 Finnis St, Nth Adelaide 5006 (08) 267-2049 
ACT: Topstage Productions 12/4 Ipswich St, Fyshwick ACT 2609 (082)80-6940 
PERTH: Stagecraft 1142 Hay St, West Perth 6005 (09) 321-9363. 
PERTH: Kosmic Sound 1074 Albany Hwy, Bentley (09) 361-8981 
HOBART: Good 011 Sound 310 Liverpool St, Hobart (002) 23-5151 
Also available Australia -wide at Strand Rank Electronic outlets. 

New Brisbane outlet: RAVE LIGHT & SOUND 95 Bridge Rd, Fortitude Valley. Phone (07) 52-3310. 

Distributed nationally by 

BARRATT LIGHTING 1%. 
140 Myrtle Street, Chippendale, NSW 2008. 

Telex AA25298 

NOW OPEN: New One -Stop Lighting 
Shop Showroom. All products ex -stock. 

New Phone No. (02) 698-8499 
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Y SPECIAL OFFERS ON AMPEX C90 CASSETTES 

[AMPEX PE J, 360 
Gran IVCasterl. 

If you have been using a UD type tape, we now offer 
you the opportunity to try a really top -end tape at a 
similar price. Such a tape can generally be 
recognized by it's superior shell design and by it's 
exceptionally smooth high -gloss surface. You 
would expect to pay six to seven dollars for such a 
tape. To introduce you to Grand Master I we are 
offering a limited quantity at 

UNDER $4 

PROFESSIONAL 

Here is an opportunity to stock up on some 
really good general purpose cassettes at a 
never -to -be -repeated price. You don't usually find 
these cassettes in retail outlets; they are intended 
for professional users, such as government, 
broadcasting and educational establishments. We 
have been able to secure a few thousand of these 
excellent cassettes, which we offer to you at a 
once -only price of 

UNDER $2 

QUANTITY: 1-4 5-9 10 -I -- QUANTITY: 1-4 5-9 10 -4 - 
PRICE EACH: $3.95 $3.75 $3.60 PRICE EACH: $1.99 $1.79 $1.69 

a 

MAIL ORDER CHARGES: 1-20:$2.75, 20-50:$3.50, over 50:$5.00 

PHILIPS LOUDSPEAI(ERS 
PROFESSIONALLY DESIGNED SPEAKER KITS 

If you are in the market fora$2000 set of 
speakers with only a few hundred 
dollars in your pocket, we could have 
just what you want. The ETI 4000 Series 
Speakers - using Philips Drivers 
compare very favourably with speakers 
costing twice to three times as much. If 
you are on a really tight budget you 
could consider the Philips AD12K12 kit -a 70 watts r.m.s. per channel 12" 
3 -way system - which you assemble 
completely in about 2 hours. A steal at 
under $300 per pair. You can buy all 
components with or without boxes, any 
way you like. We have both the ETI 
4000-I and II on display, as well as other 
Philips Kits. Come in for an audition, or 
write for further information. 

northpoint I North 
Sydney. 

vg,i WAGNER ELE( fRONICS 305 Liverpool Rd, Ashfield. 
SALES & SERVICE Ph 798-9147. 
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Subjectively 
The subjective testing of these speakers 
highlighted a number of features which 
the objective testing did not. The first of 
these was the pronounced presence that 
they possessed. This presence colours 
speech and provides a most unnatural 
sound. The second feature was the 
irremediably poor response at low 
frequencies. 

Soft rock, drums, vibes or even guitar 
sounds are not reproduced in such a way 
as to maintain a natural or acceptable 
sound. While guitars in general may 
sound reasonable, violins acceptable 
and a piano almost normal, speech and 
vocals have a quality and timbre which 
disturbed me and would disturb most 
musicians. 

I took the opportunity to try out a 
number of records especially designed 
for speaker testing but because these 
speakers have such a very small volume 
I mainly chose passages which didn't 
call for a high quality bass response. 
Nevertheless I found that the test 
records tended to highlight the lack of 
bass response, although the system did 
perform adequately on some passages. 

Summary 
Mini speakers have their problems. Al- 
though they can sometimes reproduce 
with surprising fidelity, their small en- 
closures impose severe limitations at 
the lowest frequencies. The Dick Smith 
A2375 speakers provide a passable per- 
formance for such a petite envelope and 
may well be suitable for a first speaker 
system. But they will not satisfy young 
people looking for a reasonable bass 
response, nor the majority of'oldies' who 
aspire to a sound of better quality than a 
shoe box system. 

Louts A. Challis r sM. 
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THE DICK SMITH MODEL A2375 MINI 
SPEAKER SYSTEM 

Dimensions: 190 mm H x 120 mm W x 120 mm D 

Weight Approx 3 kg. . Price: $99.50 a pair 
Manufactured in Taiwan 

200 l00 u00 2000 

E.. Lwl 
laxo .0000 202 

0612/71 

Absolute copyright in this review and 
accompanying measurement is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with- 
out the express written agreement of the 
Managing Editor. 

Loins A Chal Is and Associ0te Pry Ltd 

FREQUENCY RESPONSE: 

CROSSOVER FREQUENCIES: 

MEASURED PERFORMANCE OF 

DICK SMITH LOUDSPEAKER MODEL A-2375 

100Hz to 12kHz ± lode 

Not detectable 

SENSITIVITY: 

(for 90dB average at 2m) 7.4 VRMS = 6.8 Watts (nominal into 
81i) 

HARMONIC DISTORTION: 

(for 90dB at 2m) 100Hz 1kHz 6.3kHz 

(except at 100Hz which was 
measured at 80dB) 

2nd -26 -40.5 -36.8 dB 

3rd -33.3 -50.5 -45.8 dB 

4th -45.4 -56.9 -55.2 dB 

5th -39 -61.7 - 

THD 5.6% 1.1% 1.5% 

INPUT IMPEDANCE: 100Hz 12 n 

1kHz 8.50 

6.3kHz 9 S) 

Minimum at 20kHz 7.5 n 
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. This TNT Courier Overnight Satchel has just turned 
your friendly newsagent into an air freight depot. For $8.75 
you can send anything that fits inside to almost anywhere in 
Australia. Overnight. You don't have to wrap a thing. The 
bag is tough, waterproof and tear resistant. 

You can buy TNT Satchels at most newsagents 
throughout Australia. (At present in N.S.W. , they are 

s 

II''. 

COURIER 

. 
may 

be sent 

which 
Is in'` this satchel 

r ..; 

¡ghto 
{WS' 

°`... r nro 
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Now your newsagent can solve your urgent parcel problems. 

a[1] 
TNT Courier Overnight Satchels: Anything, anywhere,overnight. COURIER 

A Speedy Communications product. 'Anything which fits inside the satchel may be sent almost anywhere in Australia. overnight. 

available only in Sydney, Newcastle, Wollongong, Gosford 
and A.C.T.). Just address the satchel and leave it with your 
newsagent. TNT Courier collect it, air freight it overnight 
and deliver the next morning. 

The TNT Courier Suburban Satchel is for overnight 
local deliveries in all mainland capitals (and 
soon Hobart) for just $5.00. 



JBL's 4311 
STUDIO 

MONITOR. 

NOW IT'S 
NOT FOR 
STUDIOS 

ONLY. 

FIRST 
WITH THE 

PROS. 

JBL 

JBL, is making its most pop- 
ular studio monitor available to 
everyone. 

It's a 3 -way, high -efficiency 
system that gives you wide 
range response. And, because 
it's compact for use in small 
studios, and is finished in hand - 
rubbed walnut, it's perfect for 
your living room or den. The 
JBL 4311 compact studio 
monitor. 

For details and 
demonstrations visit us 

THE PROFESSIONALS IN JBL 

1115011111) 
PTY. LTD. 

108 .WEST ST., CROWS NEST 
929 2714 921498 

SPECIALISTS IN HOME INSTALLATIONS 
AND BUILT-IN SOUND SYSTEMS. 

WHEN IT 

COMES TO 
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RIGHT FROM THE: 

MICROPHONES (BEYER/SHURE) 
STANDS/CABLES 
MIXERS (JANDS) 
MXR GRAPHIC EQUALIZERS 
DBX COMPRESSOR/LIMITERS 
CROSSOVER (JANDS) 
POWER AMPS (JANDS) 
JBL SPEAKERS 
'W' BINS 
MID CABINETS 
JBL HORNS 

JBL TWEETERS 

MISCELLANEOUS: - 
CANNONS 
PIEZOS 

GAFF 
DI BOXES 

SESSIONS 

CATCHES/CORNERS 
MUFFIN FANS 
MODIFICATIONS 
RACK/ROAD CASES 
ETC. ETC. 

SALES IINtE 

DROP IN OR RIVE USA CAW 

BSA CONCERT SYSTEMS 
156 GIVEN TCE. PADDINGTON 4064 
PHOaE (07) 36 6367 

CHEAP 
TAPES! 

BULK TAPES DISCOUNTED 

MAXELL 
LN C60 ULTRA LOW NOISE 
LN C90 ULTRA LOW NOISE 
LN C120 ULTRA LOW NOISE 
UD C60 ULTRA DYNAMIC 
UD C90 ULTRA DYNAMIC 
UDXLI C60 EPITAXIAL 
UDXLI C90 EPITAXIAL 
UDXL II C60 EPITAXIAL 
UDXL II C90 EPITAXIAL 

D -C80 

D -C90 

AD -C60 

AD -C90 

SA -C60 

SA -C90 

MAR -C60 

MA -C60 

CHF C60 

CHF C90 

BHF C60 

BHF C90 
AHF C60 

AHF C90 

FL C60 

FL C90 

FXI C60 

FXI C90 

FXII C60 

FXII C90 

MC 60 

MC 90 

UD C90 

G -C90 

TDK 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

Box of 12 

DYNAMIC Box of 10 

DYNAMIC Box of 10 

ACOUSTIC DYNAMIC Box of 10 

ACOUSTIC DYNAMIC Box of 10 

SUPER AVILYN Box of 10 

SUPER AVILYN Box of 10 

METAL (METAL CASE) Each 
METAL Each 

SONY 
ORANGE CASE 
ORANGE CASE 
GREEN CASE 
GREEN CASE 
BLUE CASE 

BLUE CASE 

FUJI 
SUPER LOW NOISE 

SUPER LOW NOISE 

PURE FERRIX 

PURE FERRIX 

BERIDOX 

BERIDOX 

METAL 

METAL 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Box of 10 

Each 

Each 

$ 

18.00 

25.00 

37.00 

29.00 

35.00 

38.00 

48.00 

40.00 

50.00 

18.00 

23.00 

28.00 

33.00 

34.00 

43.00 

14.00 

11.00 

s 

18.00 

24.00 

24.00 

28.00 

29.00 

39.00 

$ 

17.00 

23.00 

26.00 

31.00 

32.00 

41.00 

11.00 

14.50 

S 

EXT. RESPONSE Box of 12 25.00 

GTAPE LOW NOISE Box of 20 19.00 

OPUS 

FURTHER DISCOUNTS AVAILABLE 
ON PURCHASE OF 10 BOXES 

OR MORE 
ADD: PACK 8 POST - 

VIC. TASISA/NSW WA/NT/OLD 
1 -2 Boxes $1.00 $2.00 $3.00 
3-4 Boxes $1.50 $3.00 $3.50 

5+ Boxes $2.00 $4.00 $5.00 

STOCK AT PRICES SHOWN AVAILABLE 
AT TIME OF GOING TO PRESS 

TO: 
MAIL ORDER CENTRE 
A.M.S. SYSTEMS, 
135 Hawthorn Road, 
CAULFIELD. VIC. 3162. 
PHONE (03) 523-7145. 
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INIMART 
Where readers can advertise 
For Sale/Wanted/Swap/loin. 

We'll publish up to 24 words (maximum) totally free 
of charge for you,. your club or your association. Copy 
must be with us by the 1st of the month preceding the 
month of issue. Please - please - print or type 
adverts clearly, otherwise it may not turn out as you 
intended! Every effort will be made to publish all 
adverts received however, no responsibility for so 
doing is accepted or implied. Private adverts only will' 
be accepted. We reserve the right to refuse adverts 
considered unsuitable. 

Conditions: Name and address plus phone 
number (if required) must be included within the 24 
words. Reasonable abbreviations, such as 25 W RMS 
or 240 Vac, count as one word. Adverts must relate to 
electronics, audio, communications, computing etc - 
general adverts cannot be accepted. 
Send your advert to: 
ETI Mini -Mart, Modern Magazines 
15 Boundary St, 
Rushcutters Bay NSW 2011 

AUDIO 

SELL: Six hundred LPs, mostly baroque, classical 
and early romantic. Reason for sale - taping the 
lot. Enquiries to Henry Smith, P.O. Box 21, 
Latrobe, Tasmania 7307. 

SELL: Tonearms; JH Formula 4 $80, Lustre S40. 
JH turntable $40. DC Pre -amplifier suit DYNA- 
VECTOR 20B/mk1 $100. Shure M91ED $25. 
Upgrade is only reason for sale. Write to Ray 
White, P.O. Box 117, Adamstown, NSW 2289. 
Phone (049) 52-2638 a.h. 

Enthusiast seeking Ortofon mono cartridges, long 
Ortofon arm for above, Micro 202 arm, parts from 
any - also DA 100 triodes, 5933 pentodes. L. 
Nelson 307 Bambra Rd, Sth Caulfield, Vic 3162. 
Phone 689-4411 b.h., 578-1582 a.h. 

HARMON KARDON 500 Integrated valve amplifier, 
35 watts/ch original condition, complete with 
extra set of output tubes and circuit. $200 o.n.o. 
Phone (02) 46-5451. 

SELL: Auditec power amp 110W RMS per channel, 
short circuit and overload protected. $500. Phone 
Louis Ziras (03) 481-1209 at 10 a.m. 

SELL: Playmaster 25W RMS per channel stereo 
amplifier and graphic equaliser in perfect con- 
dition. $95 each. Phone lain Burry (02) 798-5656 (8 
a.m. - 4.30 p.m.). 

SELL: ETI 4600 Synthesizer 85% completed in 
cabinet, works 100%, $750 o.n.o. 4/9 Finchaven 
St, Heme Hill, Geelong, Vic 3218. 

BOSE 901 speakers series IV unused still in car- 
tons, only $1090, o.n,o. Philips Motional Feedback 
Speakers 60w rms unused, S690. o.n.o. Phone (02) 
46-5451 a.h. 

COMMUNICATIONS 

SELL: Yaesu FT200 TXCVR in excellent condition. 
Also IC 22A 2m FM TXCVR. Camberwell Grammar 
School, P.O. Box 151, Balwyn, Vic 3103. Phone (03 
836-6266 ext. 237. 

DX160 receiver 150 kHz to 30 MHz works like new 
but no speaker, scungy exterior, 580. Also three 
morse cassettes $10. Phone John (02) 502-4863 
after 4 p.m. 

YAESU FT901DM SSB transceiver with CW and 
AM filters factory installed, Yaesu microphone, 
FV901DM external scanning 40 memory VFO, 
equipment brand new in unopened boxes, surplus 
to my requirements S1450.00. James VK2J0, 
Phone (02) 799-5566 or (02) 36-7756, G.P.O. Box 
5076, Sydney, NSW 2001. 

CB RADIO - Bengal SSB/AM base station with 
18ft ringo, separate SWR meter, and approx 30ft 
coax with plugs. $250. Write to H. Saharinen, 5 

Bartoman St, Batlow, NSW 2730. 

AUSTRALIAN Radio Dx Club for shortwave, 
mediumwave Dxers, for a sample copy send one 
220 stamp to P.O. Box 79, Narrabeen, NSW 2101 
mentioning this ad. 

SELL: Communications receiver TRIO model 
9R59DS in spotless condition, and very little use. 
Will sell for $120, P. Theodore, 26 Waratah St, 

Canterbury, NSW 2193. 

SELL.: Teletype Model 19. Good condition $60 
o.n.o. Write to R. Antaw, P.O. Box 333, Coonabara- 
bran, NSW 2857. Phone (068) 42-1470 a.h. 

COMPUTERS 

HORIZON II system dual SSDD. disk 32K matrox 
aiphanum and graphics boards. ASR33 and 
monitor. Software Basic, Pascal, 2D and 3D 
graphics. Details D. Cowie, 21 Dublin St, Clayfield, 
Old 4011. (07) 262-3957. 

WANTED: Mini scamp computer, complete or kit 
set. Details and price to Box 177, Woden, ACT 
2606. 

P.E.T. CBM Minicomputer as new. Ample software 
including assembler/editor/disassembler. Full 
documentation - manuals, circuit diagrams, 
memory maps, diagnostics - worth $2000 new, 
51250 ono. Phone Chris (02) 419-4424. 

SORCERER Computer, 16k RAM and cassette 
recorder, $950. Also Development pac $99; 50bd 
teletype, $50. Glen Grigg, 2/22 Hill St, Campsie, 
NSW 2194. (02) 787-1096 a.h. 

BLACK BOX printer 10 CPS 80 column tractor 
feed, including harnesses and power supply for 
TRS 80 operation with or without expansion 
interface $475. Lew Nyeholt (09) 364-7385. 

SELL: 2708 EPROM programmer board with 
software driver and full details, $100. 1200 baud 
cassette interface with connection and operating 
details, $100. W. Geary, Koolan Island, WA 6733. 

SELL: Ithica Audio 4 MHz Z80 Processor, three 8k 
250 ns. RAM cards DG 640 VDU card. $130 ea. $600 
the lot. 18 slot mother board 10 connectors $80. 
Keith Dick (02) 359-2384 b.h., (02) 665-2044 a.h. 

SELL: "DREAM 6800" ICs 2x2708 programmed 
chips $11 each, 1xMC6800L $9, 1x6820 $5, all 
working, will separate. C. Rogers, 8 Buchanan Rd, 
Berwick, Vic 3806. 

WANTED: Plans for computer for beginner (photo- 
copies, etc). D. Howe, 7 Royston Place, Gladstone 
Park, Vic 3043. (03) 338-6010. 

2650 mini computer, VDU, 4k RAM, x -tai CLK, key- 
board, cassette interface, BASIC, lots software, 
manuals etc. $400 o.n.o. Phone Paul (VK3YRS) 
(03) 336-7471. 

SELL: DREAM 6802, with power supply ín cabinet, 
plus programs, no bugs. $170. R. Patterson (08) 
258-8647. 20 Donegal St, Salisbury Downs, 5108. 

S2650 PIPBUG - compatible machine language 
programs. Program relocator, clock & day calcu- 
lator, noughts and crosses. Listings and 
instructions. $4 each. Phone Chris (02) 411-3618 
after 6 p.m. 

SELL: 57 key ASCII keyboard. As new - unused 
$90 o.n.o. D. Stuart -Smith, 98 Grasmere Rd, 
Cremome, NSW 2090. (02) 90-1473. 

Baby 2650 unopened (still sealed) chassis, 3 

books and keyboard. Also partly built encoder ETI 
April'77, including 10 ICs. J. Crooks, (02) 95-1683. 

TRS-80 "Keyboard Music" program lets you play 
music directly using your TRS-80 keyboard. Send 
$12 (inc P&P) to J. Zelnik, 14/446 Pacific Highway, 
Artarmon, NSW 2066. (02) 427-5982 atter 7 p.m. 

SELL: Centronics Microprinter P.1. As new, print 
20, 40 or 80 characters per line. Parallel Interface 
$350. Peter Wearne, Ellerslie, Vic 3265. (055) 99- 
6222. 

WANTED: To buy or borrow - users manual for 
Percom LFD400 diskette system. Geoff Drury, 27 
Creslin Tce, Camden Park, 5038. (08) 295-2778. 

CHESS COMPUTER, Chess Challenger level -10 
$299. DG -640 VDU card with manual $100. ASCII 
encoded keyboard $70. All brand new, unused} 55 
Ryan Place, Beacon Hill, NSW2100. (02) 938-5432. 

WOLLONGONG Computer Club requires 
members. Phone Paul (042) 61-5451. 

OSI SUPERBOARD II or Challenger 1P users in 
Adelaide, I would like some Information please. 
Phone Mark 298-2549. 

6800-9 SS50 BUS computer user would like to 
contact other users to exchange information 
ideas programs etc. Ray Evans (066) 46-6173, or 
P.O. Box 36, Iluka, NSW 2460. 

COPYRIGHT: The contents of Electronics Today International and associated publications is fully protected by the Commonwealth 
Copyright Act (1968). 

Copyright extends to all written material, photographs, drawings, circuit diagrams and printed circuit boards. Although any form of 
reproduction is a breach of copyrght, we are not concerned about individuals constructing projects for their own private use, nor by 
pop groups (for example) constructing one or more Items for use in connection with their performances. 

Commercial organisations should note that no project or part project described in Electronics Today International or associated 
publications may be offered for sale, or sold, in substantially or fully assembled form, unless a licence has been specifically obtained 
so to do from the publishers, Modem Magazines (Holdings) Ltd or from the copyright holders. 

LIABILITY: Comments and test results on equipment reviewed refer to the particular item submitted for review and may not 
necessarily pertain to other units of the same make or model number. Whilst every effort has been made to ensure that all 

constructional projects referred to In this edition will operate as indicated efficiently and properly and that all necessary components 
to manufacture the same will be available no responsibility whatsoever is accepted in respect of the failure for any reason at all of the 
project to operate effectively or at all whether due to any fault In design or otherwise and no responsibility is accepted for the failure to 
obtain any components parts in respect of any such project Further, no responsibility is accepted in respect of any injury or damage 
caused by any fault In the design of any such project as aforesaid. 
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SELL: EME -1, brand new, plus resistors, sockets, 
etc, plans, conversion tables and wires Included. 
Will sell all from 525. Benjamin, 48a Malton Rd, 
Beecroft. (02) 848-8141. 

SELL: Challenger 1P, 4K RAM 5359. 4K expansion 
RAM $50. 610 expansion board for Challenger 1P 
$200. 21 Beltana St, Ryde. (02) 807-3951. 

SELL: One only KTM2 VDU normally 5400 will ' 

accept 5350 o.n.o., or swap for Superboard II. 
Phone G. Dicker (08) 332-2389 b.h., (08) 278-7147 
a.h. 

JOIN the Ohio Superboard User Group. Send 
S.A.E. to "Ohio Superboard User Group", 146 
York St, Nundah, Old 4012 for full details and a free 
graphics chart. 

SELL: Video terminal, has 63 -key keyboard. 
Accepts serial or parallel data. Use with almost 
any micro. 5250 o.n.o. (042) 55-8087. 

MICROPOLIS Dual Drives Quad Density 630K 
Model 1053 as new with manuals/software 30 day 
warranty, suit Sorcerer or other S100 51500 (02) 
450-1716. 

SELL: Data Entry Terminal Olivetti Model DE521, 
v.good condition, $800 o.n.o. Keith Dick (02) 359- 
2384 b.h., (02) 665-2044 a.h. 

SELL: SYM-1, 8K RAM and 8K BASIC 5380. KTM-2 
keyboard/terminal $300. Power supply 
+5V@10A/+/-12V@1A 550. Dick Smith Video 
Monitor $125. B. Williamson, 216 Wirruna Av, 
Woomera, SA 5720. 

SELL: TRS-80 16K memory. Level II BASIC com- 
puter includes video monitor, cassette recorder, 
keyboard, all original Tandy equipment, no 
cheapie upgrade. Included extensive range of 
software value $750. The lot 5825.0. Fleming (075) 
32-4810. 

OLIVETTI TE300 Computer Terminal, 150 Baud, 
R5232, 120 character thirteen inch tractor feed 
paper, ASCII keyboard and numeric keypad, solid 
unit, 5350. (03) 418-6337 b.h., (03) 288-2191 a.h. 

TRS-80 Level II, 16K RAM recorder, monitor, key- 
board software, as new 5850. (03) 873-3820. 

TRS-80 Level II inc. power supply manuals & 

cables $850, monitor $100, cassette recorder 530. 
(02) 939-1576. 

NORTHSIDE computer owners and users. Our 
club meets on the 2nd Monday of the month at 
Manly Youth Centre, Kangaroo St, Manly, NSW. 

WOLLONGONG Computer Club, wishes to ex- 
change software etc with other individuals and 
clubs, CPUs Involved 6502, 6800, Z80, 8085, etc. 
(042) 61-5451. 

MISCELLANEOUS 

SELL: Philips Video Recorder N1500 VHF play- 
back $250 o.n.o. K. Dick 359-2384 b.h., 665-2044 
a.h. 

Valve and circuit tester Model University TST/2 
complete with instruction manual and circuit. 
Phone (02) 46-5451. 

WANTED: Unbuilt ETI-140 IGHz frequency meter - timer kit. Phone 7.30 - 9.30 p.m. 870-4017 or 
write Mark Barber, 8 Hilldale Close, Ringwood, Vic 
3134. 

TRANSFORMERS: 240 to 24 volts, 1 kva. In 
mounting boxes with circuit protection. Very 
cheap (02) 827-3778 (preferably mornings or late 
nights). 

WANTED: Valves, new or s/h, 6M5 6A8. F. King, 
161 Longuevllle Rd, Lane Cove, NSW 2066. (02) 
427-2626. 

WANTED: IC Chip AY -3-8760 for TV cycle game. 
Barry Moon, 26 Beaufort St, Mitcham, Vic 3132. 
(03)874-3463. 

Alternative Technology Co-operative. People Inte- 
rested and involved in the use of alternative tech- 
nology and energy sources. Details A.T.Co-op, 
366 Smith St, Collingwood, Vic 3066, enclose 30c 
stamp. 

WANTED: Practical Wireless Jan 80 for collection. 
Will pay 52 and postage. Write B. McDonald, 46 
Aberdare St, Kitchener, NSW 2325. 

WANTED: Circuit diagram etc for Yunker Elec- 
tronics Universal Counter Mod 185U. Will pay 
copying costs etc. J. Brown -Sarre, Box 82, Red 
Cliffs, Vic 3496. 

a oi s or a:e? 
Australia is about to try and ring more drops of oil from the same 

old wells. And new oil from several new sources. If we succeed, by 1990 
we may only have to import 12% of our needs. 

The drought of 1981. 
Some rains have come, but this year's drought's long term effects 

will last for years. 
Making a buck out of the bush. 

Overlander tells you how and where. 
August Overlander. 

Because there's an 
Australia outside 
the city. 
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Radio & Electronics 
Books 

BERNARD BABANI (publishing)LTD 
160: COIL DESIGN & 

CONSTRUCTION MANUAL 
B.B. Babani 

Complete book on how to design and make RF, IF, audio 
and power coils, chokes and transformers. Every type is 
discussed and calculations given. Covers AM and FM radio 
and TV. 

96 pages Price $2.25 

202: HANDBOOK OF ICs EQUIVALENTS 
AND SUBSTITUTES. 
B.B.Babani 

One of the most complete IC equivalent and substitute 
guides yet published. Full data on over 9500 ICs. Covers 
digital and Iinears of all types from UK, USA, Japan, 
Germany, France, Czechoslovakia etc. 

128 pages Price $3.00 

221: 28 TESTED TRANSISTOR 
PROJECTS 

R.Torrens 
Some circuits are completely new - others are more 

familiar designs. The projects can be split into simple 
building blocks to enable readers to combine circuits for 
specialised needs. 

96 pages Price $3.75 

224: 50 CMOS IC PROJECTS 
R.A.Penfold 

CMOs ICs are suitable for an extraordinarily wide range of 
applications, are cheap and easy to obtain. Here are a 
number of Interesting and useful projects In lour general 
categories: (1) Multivibrators, (2) Amplifiers and oscillators, 
(3) Trigger devices, (4) Special devices. 

112 pages Price $2.85 

225: PRACTICAL INTRO TO DIGITAL ICs 
D.W.Easterling 

This book introduces the reader to digital ICs (mainly TTL 
7400 series). Besides a number of simple projects, contents 
include details of a Logic Test Set which enables 
constructors to identity and test digital ICs. Also includes 
digital counter -timer. 

80 pages Price $2.85 

50(FET) Field 
Effect Transistor 
Projects 
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227: BEGINNERS GUIDE TO BUILDING 
ELECTRONIC PROJECTS 
R.A.Penfold 

Enables total beginners to tackle practical electronic so he 
or she can confidently build electronics protects such as 
published in ETI and other magazines and books. Subjects 
Include component identification, tools, soldering, various 
building methods, cases, legends etc. Practical basic 
projects are also included. 

112 pages Price $3.75 

BP1: 1ST BOOK OF TRANSISTOR 
EQUIVALENTS AND 
SUBSTITUTES 
B.B.Babani 

Complete transistor equivalents guide. More than 25 000 
transistors with alternatives and equivalents. Covers 
devices made In UK, USA, Japan, Germany, France, 
Europe, Hong Kong etc. See also BP 14 (below). 

80 pages Price $2.25 

BP 14: 2ND BOOK OF TRANSISTOR 
EQUIVALENTS AND 
SUBSTITUTES 
B.B.Babani 

The second book contains data on devices not included in 

the first. This book supplements BPI, no data is duplicated. 

208 pages Price $3.50 

BP 24: 52 PROJECTS USING IC 741 
Rudi & Uwe Redmer 

Originally published in German, this book achieved huge 
European sales. Now translated into English with copious 
notes, data and circuits, this book is a must for those inte- 
rested in any way in this inexpensive and most versatile IC. 

80 pages Price: $2.85 

BP 33: ELECTRONIC CALCULATOR 
USERS HANDBOOK 
M.H.Babani 

An Invaluable book for all calculator users. Presents 
formulae, data, methods of calculation, conversion factors 
etc, often with examples. Includes way to use simple four - 
function calculator for Trig functions (sin,cos,tan); 
Hyperbolic functions (sinh,cosh,tanh), Logs, Square Roots 
& Powers. 

Comprehensive conversion factors incorporated, 
including length, area, volume & weight through specialised 
conversions such as viscocity, illumination, cargo shipping 
measures etc. Also formulae for discounts and mark-up, 
currency conversions, interest, solutions of equations, 
binary and octal numbers, areas and volumes, stets and 
maths etc. 

208 pages 

A Practical 
Introduction to 
Digital IC's 
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Price $2.85 

50 CMOS IC 
Projects 

BP 36: 50 CIRCUITS USING GERMANIUM, 
SILICON, ZENER DIODES 
R.N.Soar 

Contains 50 Interesting and useful circuits and 
applications in many different branches of electronics. 

64,pages Price $2.25 

BP 37: 50 PROJECTS USING 
RELAYS,SCRs & TRIACs 
F.G.Rayer 

Relays, SCRs and Tnacs have a wide range of 
applications- from motor speed control, dimming, heating, 
timers, light-sensitive circuits, warning devices, light 
modulators, priority indicators, circuit breakers etc. Book 
gives tried and proven circuits which will tolerate wide 
latitude of components and values allowing easy 
modification to suit special needs. 

112 Pages Price $3.75 

BP 39: 50 (FET) FIELD EFFECT 
TRANSISTOR PROJECTS 
F.G.Rayer 

Field effect transistors are used in many circuits. The 
projects here include amplifiers and converters, test 
equipment and receiver aids, tuners, receivers, mixers and 
tone controls, plus miscellaneous devices. The FET used is 
not critical and many other types will work as well. This book 
will be of interest to all enthusiasts, shortwave listener, radio 
amateur, hi-fi buff or general electronics experimenter. 

112 pages Price $3.75 

BP 40: DIGITAL ICs AND PIN 
CONNECTIONS 
Adrian Michaels 

Equivalents and pin connections of a popular user - 
orientated selection of digital ICs. Shows details of 
packaging, families, functions, manufacturer and country of 
origin. Includes devices by Fairchild, Ferranti, Hams, ITT, 
Motorola, National, Philips, RCA, Signetics, Sescocem, 
SGS-Ates, Siemens, SSSI, Stewart Warner, AEG- 
Telefunken, Texas, Teledyne. Companion volume to BP 41 - Linear ICs. 

320 pages Price $7.50 

polar 
Electronic 
Projects 

D D 
Coil Design and 
Construction 
Manual) 
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BP 41: LINEAR IC EQUIVALENTS 
AND PIN CONNECTIONS 
Adrian Michaels - 

Essentially similar in concept to above but deals with 
linear Integrated circuits. 

320 pages Price $8.25 

BP 42: 50 SIMPLE LED CIRCUITS 
R.N.Soar 

50 interesting and useful circuits and applications using 
LEDs. A useful book for beginner and advanced enthusiast 
alike. 

64 pages Price $2.25 

BP 44: IC 555 PROJECTS 
E.A.Parr 

Every so often a device is made that is so useful one 
wonders how life went on before If The 555 IC is one such. 
Frist made by Signetics it is now manufactured by almost 
everyone in the business. It is very cheap and readily 
obtainable. 

Included in this book are basic and general circuits, motor 
car and model railway circuits, alarms and noise makers plus 
a section on the subsequent 556,558 and 559 devices. 
160 pages Price $5.25 

BP 45: PROJECTS IN 
OPTO -ELECTRONICS 
R.A.Penfold 

Opto -electronic projects of interest to all electronics 
enthusiasts. Included are simple circuits using ordinary 
LEDs as well as more sophisticated designs such as infra- 
red transmitters and receivers, modulated light transmission 
and photographic projects. 

112 pages Price 53.75 

BP 47: MOBILE DISCO HANDBOOK 
Colin Carson 

Most people who start mobile discos know little about 
equipment or what to buy. This book assumes no preliminary 
knowledge and gives enough info to enable you to have a 
reasonable understanding of disco gear. 
128 pages Price $4.15 

BP 48: ELECTRONIC PROJECTS FOR 
BEGINNERS 
F.G.Rayer 

This book gives the newcomer to electronics a wide range 
of easily built projects. Actual Component and wiring layouts 
aid the beginner. Some of the projects may be built without 
using soldering techniques. 
128 pages Price $4.15 

BP 49: POPULAR ELECTRONIC 
PROJECTS 
R.A.Penfold 

A collection of the most popular types of circuits and 
projects covering radio, audio, household and test 
equipment. 

144 pages Price$4.35 

BP 51: ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING 
M.K.Berry 

This book shows how electronic music can be made at 
home with simple and inexpensive equipment. It descnbes 
how sounds are created and recorded to build up a final 
composition. It shows how to build a small studio including 
mixer and various sound effects units. 

96 pages Price 53.75 

BP 53: PRACTICAL ELECTRONIC 
CALCULATIONS AND FORMULAE 
F.A.Wilson 

This book is for the practical person's workshop bench. It 
bridges the gap between technical theory and cut-and-tned 
methods which may work but leave the experimenter 
unfulfilled. There's a strong practical bias. Tedious and 
higher maths has been avoided where possible. Many tables 
are included. This one's a beauty! 
256 pages Price 56.75 

BP 56: ELECTRONIC SECURITY 
DEVICES 

R.A.Penfold 
Simple and more sophisticated burglar alarms using light, 

infra -red and ultrasonics; also other types of alarm such as 
gas and smoke detectors, flood alarms, doorphone and baby 
alarms etc. 

112 pages Price $4.35 

ELEMENTS OF ELECTRONICS 
F.A.Wilaon 

BP 62 - Book 1 

BP 63 - Book 2 

BP 64 - Book 3 
This series provides an inexpensive Intro to modem 

electronics. Although written for readers with no more than 
basic arithmetic skills, the use of maths is not avoided - all 
the maths is taught as the reader progresses. 

The course concentrates on the understanding of 
concepts central to electronics rather than continually 
digressing over the whole field - on the basis that once the 
fundamentals are mastered, the workings of most other 

'things are soon revealed. The author anticipates where the 
difficulties lie and guides the reader through them. 

Book 1 ... All the fundamental theory necessary to a full 
i ' derstanding of simple electronic circuits and main 

noonents. 

Book 2 ... Alternating current theory. 

Book 3 ... Semiconductor technology leading to transistors 
and ICs. 

These three books constitute a complete, inexpensive 
electronics theory course of inestimable value in either 
hobby or career. 
224 pages Price 56.75 (each volume) 

BP 65: SINGLE IC PROJECTS 
R.A.Penfold 

All projects in this book are simple to build and are based 
on a single IC. A few projects use one or two transistors In 
addition. A strip board layout is provided for each project 
together with special constructional points and setting up 
info. The five chapters are: Low level audio, Audio power 
amps, Timers, Op -amps, Miscellaneous circuits. 
128 pages Price $4.50 

BP 66: BEGINNERS GUIDE TO 
MICROPROCESSORS AND 
COMPUTING 
E.F.Scott 

An introduction to basic theory and concepts of binary 
arithmetic, microprocessor operation and machine language 
programming. The only prior knowledge assumed is very 
basic arithmetic and an understanding of indices. 
128 pages Price $5.25 

BABANI BOOKS - MAIL ORDER, DIRECT FROM ETI ! 

Please send me: 

Book 

160 

202 

221 

224 

225 

227 

BP1 

BP14 

BP24 

BP33 

BP36 

BP37 

BP39 

BP40 

Qty. BP41 

BP42 

BP44 

BP45 

BP47 

BP48 

BP49 

BP51 

BP53 

BP56 

BP62 

BP63 

BP64 

BP65 

BP66 

Post & handling: 
1 - 4 books: $1. 10 

5 - 10 books: 

11 - 20 books: 

over 20 books: 

$2.70 
$3.50 
$5.00 

I enclose $ (inc. p & h.) 

Name 

Address 

postcode . . . . 

Send to: ETI 'Book Sales', 3rd Floor, 
15 Boundary St, Rushcutters Bay NSW 2011. 
Please allow 4 - 5 weeks for delivery. 
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WE GET MANY enquiries from readers 
wanting to know where they can get kits 
for the projects we publish. This list is a 
guide to suppliers of kits and components 
for ETI projects. 

We have listed here most of the projects 
published over the last few years which 
are either available as kits or can still 
be made up by shopping around for 
components. Suppliers listed against a 
particular project will either stock it as a 
kit or stock the pc board plus the other 
components. 

Printed circuit boards 
Those suppliers listed against specific 
projects here are able to supply pc boards 
for those projects. Printed circuit boards 
for every project ever published in ETI are 
available through the following 
companies (to the best of our knowledge): 

RCS Radio Radio Despatch Service 
651 Forest Rd 869 George St 
Bexley NSW Sydney NSW 2000 

For current projects and a more 
comprehensive list of pc board suppliers 
refer to the Shoparound page in this and 
previous issues. This list will be updated 
roughly every four months. 

Key to Companies 

A Applied Technology Pty Ltd, lA Pattison Avenue, 
Waitara, NSW 2077. Ph. (02) 487-2711. 

B Bill Edge Electronic Agencies, 115 Parramatta Road, 
Concord (PO Box 1005, Burwood North 2134). 
Ph. (02) 747-6472. 

C J.R. Components, PO Box 128, Eastwood, NSW 2122. 
'Ph. (02) 85-3976. 

D Dick Smith Electronics P/L, Cnr Waterloo & Lane Cove 
Roads, North Ryde, 2113. Ph. (02) 888-3200. 

E All Electronic Components, 118 Lonsdale Street, 
Melbourne, Vic 3000. Ph. (03) 662-3506. 

F Tasman Electronics, 12 Victoria Street, Coburg, Vic 3058. 
Ph. (03) 354-5062. 

J Jaycar Pry Ltd, PO Box K39, Haymarket, NSW 2000. 
Ph. (02)211-5077. 

K S M Electronics, 10 Stafford Court, Doncaster East, Vic 
3109. Ph. (03)842-3950. 

L Ellistronics, 289 Latrobe Street, Melbourne, Vic 3000. 
Ph. (03) 602-3282. 

M Mode Electronics, PO Box 365, Mascot, NSW 2020. 
Ph. (02) 666-6324. 

N Nebula Electronics Pty Ltd, 15 Boundary Street, 
Rushcutters Bay, NSW 2011. Ph. (02) 33.5850. 

O Orbit Electronics, PO Box 7176, Auckland, New Zealand. 

P Pre -Pak Electronics. 1A West St. Lewisham, NSW. Ph. 
(02)569-9797. 

R Rod Irving, PO Box 135, Northcote, Vic 3070. 
Ph. (03)489-8131. 

Silicon Valley, 23 Chandos Street, St. Leonards, 
NSW 2065. Ph. (02) 439-4655. 

W Willis Electronics, 993 Hay Street, Perth, WA 6000. 
Ph. (09) 321-7609. 

Y Tnlogy, 40 Princes Highway, Fairy Meadow, NSW 2519. 

for projects 
Project Electronics 
041 Continuity Tester W,R,D,B,Y,L 
042 Soil Moisture Indicator R,B 
043 Heads or Tails Circuit (Oct 76) . W,R,D,E,A,F,B,Y,L 
044 Two Tone Door Bell (Oct 76) . W,R,D,E,O,A,F,B,Y,L 
045 500 Second Timer W,D,E,A,B,Y,L 
047 Morse Practice Set W,D,O,A,B,Y,L 
048 Buzz Board W,D,A,B,Y,L 
061 Simple Amplifier (Oct 76) W,R,D,E,A,B,Y,L 
062 Simple AM Tuner (Mar 77) W,D,E,B,Y 
063 Electronic Bongos R,D,A,B,Y,L 
064 Simple Intercom (Nov 76) W,A, 
065 Electronic Siren W,R,D,E,O,A,B,Y,L 
066 Temperature Alarm (Dec 76) W,D,E,A,B,Y,L 
067 Singing Moisture Meter D,B,Y 
068 LED Dice Circuit (Oct 76) Y,W,R,D,E,A,B,L 
070 Electronic Tie Breaker (Jan 77) 
071 Tape Noise Limber (Jun 78) R,E,F 
072 Two -Octave Organ (Jun 78) W,D,B,Y 
081 Tachometer (Mar 77) W,E,O 
082/ 
528 Intruder Alarm W,R,E,A 

083 Train Controller Y,W,R,E,L 
084 Car Alarm W,R,D,E,A,B,Y,L 
085 Over -rev Alarm W 
086 FM Antenna W 
087 Over -LED Y,W,E 
088 Hi -Fi Speaker W 

Test Equipment 
132 Experimenter's Power Supply (Feb 77) 
133 Phase Meter (Apr 77) 
134 True RMS Voltmeter (Aug77) 
135 Digital Panel Meter (Oct 77) 
136 Linear Scale Capacitance Meter (Mar 78) 
137 Audio Oscillator (May 78) 
138 Audio Wattmeter (Nov 78) 
139 SWR/Power Meter (May 78) 
140 1GHz Frequency Meter -timer (Mar 78) 
141 Logic Trigger (Jan 79) 
142 High Current Power Supply (Feb 79) 
143 Curve Tracer (Jan 79) 
144 Expanded -scale RMS Voltmeter (Jun 79) 
148 Versatile Logic Test Probe (Jul 79) ... 
Simple Projects 

E,0 
E 

E 

E 

W,D,E 
E,B 

C 
E 

W,E 
W 
E 

E,L 

F 
F 

F 
W 
E 

Y, W 

W,E,O,K 
E 

W,E,K 
W,E,O 
Y,E,L 

243 Bip Beacon (Apr 77) 
244 Alarm Alarm (Feb 77) 
245 White Line Follower (Nov 77) 
246 Rain Alarm (Apr 78) 
248 Simple 12V to 22V Converter (Jul 78) 
249 Electronic Combination Lock (Apr 79) 
252 The Passionmeter (Aug 79) 
253 Electronic Grenade (Hot Potato) (May 79) 
254 Egg Timer (Jun 79) 

Motorists' Projects 
318 Transistor Assisted Ignition (May 77) 
317 Rev. Monitor Counter4Jul77) 
318 Digital Car Tacho (Jul 78) 
319 Variwiper MK II (Sep 78) 
320 Battery Condition Indicator (Apr 79) 

Audio Projects 
448 Disco Mixer (Nov 76) W 
449 Balanced Microphone Amp (Nov 76) .. W,D,E,J,F,Y 
450 Bucket Brigade Audio Delay Line (Dec 77) .... W,E 
451 Hum Filter (Jul 79) D,E,F 
455 Class A Headphone Amp (Nov 78) 
470 60 W Amp Module (May 79).. Y,W,R,E,F,B,P,L,A,V 
471 High Performance Stereo Preamp Control 

Unit (Jun 79) W,R,E,F,B,P,A,V,L 
Power Supply - the Series 4000 Stereo 

W,R,E,F,B,V,L 
472 

Amp (Jul 79) 
473 Series 4000 Moving -coil Cartridge 

Preamplifier F,J 
480 50-100 Watt Amp 

Modules (Dec 76) W,R,D,E,J,O,Y,L 
481 12V 100 Watt Audio Amp (May 77) R,E 
481 High Power PA/Guitar Amp (Jun 77) W 
482 Stereo Amp (Jan 77) 0,E 
482 Stereo Amp Part 2 (Feb 77) 0,E 
483 Sound Level Meter (Feb 78) E 
484 Simple Compressor Expander (Jul 77) E 

485 Graphic Equaliser (Jun 77) Y, W,E,J,O 
486 Howl -round Stabiliser (Nov 77) J 
487 Audio Spectrum Analyser (Feb 78) E 

489 Audio Spectrum Analyser 2 (Apr 78) E,J 
490 Audio Compressor (Dec 78) 
491 Simple Graphic Equaliser (Mar 79) W,E 
495 Transmission Line Speakers (Aug 77) 

Miscellaneous 
546 GSR Monitor (Mar 77) 
547 Telephone Bell Extender (Jun 77) 
548 Photographic Strobe (May 77) 
549 Induction Balance Metal 

Detector (May 77) 
550 Digital Dial (Aug 78) 
551 Light Chaser (Sep 78) 
552 LED Pendant (Sep 78) 
553 Tape/Slide Synchroniser (Oct 78) 
556 Wind Speed/Direction Indicator (Dec 78) 
557 Reaction Timer (Feb 79) 
558 Mast -head Strobe (Feb 79) 
559 Cable Tester (Mar 79) 
575 Portable Fluorescent Light Wand for 

Car, Camping (Aug 79) 
577 General Purpose Power Supply 
581 Dual Power Supply (Jan 77) 
582 House Alarm (Jul 77) 

House Alarm - 
Installation Instructions (Aug 77) 

583 Marine Gas Alarm (Aug 77) 
585 Ultrasonic Switch (Sep 77) 
586 Shutter Speed Timer (Oct 77) 
587 UFO Detector (May 78) 
588 Theatrical Lighting Controller 

(Nov & Dec 77 Jan & Mar 78) 
589 Digital Temperature 

Meter (PCB135) (Dec 77) 
590 LCD Stopwatch (Oct 78) 
591 Up/Down Presettable Counter (Jul 78) 
592 Light Show Controller (Aug 78) 
593 Colour Sequencer (Dec 78) 
594 Development Tuner (Apr 79) 
595 Aquarium Lamp Controller (May 79) 

Electronic Music 
602 Mini Organ (Aug 76) 
603 Sequencer (Aug 77) 
604 Accentuated Beat Metronome (Sep 77) 
605 Temp Stabilized Log -exponential 

Converter (Sep 78) 

Computer Projects 

W,E 
E 

W,E 

Y,W,D,E,L 
E,0 
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E 

E 

E 
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W 
D,E,M 

R,D,E,O,F 
E 

N 

E 

O,N 
D,E 

E 

E 

W,D,E,Y 
W 
E 

630 Hex Display (Dec 76) 
631 ASCII Keyboard (Dec 76) 
631 Keyboard Encoder (Apr 77) 
632 Video Display Unit (Jan 77) 
633 TV Sync Generator (Jan 77) 
634 8080 Educational/Prototyping 

Interface (Jul, Aug 78) 
635 Microcomputer Power Supply (Sep 77) - 
637 Cuts Cassette Interface (Jun 78) 
638 Eprom Programmer (Jul 78) 
639 Computerised Musical Doorbell (Mar 78) 
640 S100 VDU (Apr, May, Jun 78) 
641 5100 Printer (Sep 78) 
642 16k $100 RAM Card (Feb 79) 
650 STAC Timer (Nov 78) 
651 Binary to Hex Number Converter (Jun 79) 
680 Z-80 based CPU (Nov, 79) 

Radio Projects 
712 CB Power Supply (Jun 77) W,E 
713 Add-on FM Tuner (Sep 77) 
714 VHF -Log -Periodic Antenna (Feb, Mar 78) 

715 VHF Power Amplifiers (Nov 77) 
716 VHF Power Amplifiers (Jan, Feb 78) 
717 Crosshatch Generator (May 78) W,D,E,A,Y 
718 SW Radio (Oct 78) E 

719 RF Field Strength Indicator (Nov 78) 
720 2m VMOS Power Amp (Jan 79) 
721 Aircraft Band Converter (Mar 79) W,E 
722 Antenna for Aircraft Band 

Converter (May 79) 
724 Microwave Oven Leak Detector (Jul 79) D,E,B 
725 Simple SSB Generator employs Polyphase 

Network using Standard Components (Aug 79) E,L 
730 Get Going on Radioteletype (Aug 79) E,L 

Electronic Games 
804 Selectagame (Nov 76) 0 
804 Selectagame (Rifle Project) (Mar 77) O 
805 Puzzle of the Drunken Sailor (Oct 77) 
806 Skeet (Jan 78) O 
810 Stunt Cycle TV Game (Jun 78) 0,0 
811 TV Tank Game (Oct 78) O 
812 Wheel of Fortune (Dec 78) 
813 Race Track Game (Jan 79) O 
814 The 'Dinky -Die' (Aug 79) 

E,A 
W,E,O,A 
W,E,O,A 

EL/ 
E 

O 
V,E,A 

W,E 
A 
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K 
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E 
A 
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IR 
ELECTRONICS projects are ays popular. In a secret laboratory advanced R & D team is working he ultimate in this line. 

Provisionally td the Electronic Back Seat Driver, tew device is aimed at 
overcoming roblem of 

drowsiness on long car journeys. 
EBSD uses the latest advances II 
technology to provide inter- n and 

unpredictable stimulation. croprocessor brain receives in- rom a 
tachometer, fuel line titer, pressure sensors in the seat and a random pulse or (to mention only a few) and a speech synthesis chip to 1-1 appropriate sentence from a ertoire. 

ims are being 
developed to 'e EBSD to say such things as bwri, you're using too much Dr "Sit up straight - no Du've got a bad back." The Lulse generator will trigger like "What's that funny "Did you lock the back 

1st 1980 ETI 

{ 
door?" We 

guarantee the EBSD's comments will be so irritating or alarm- ing that no driver will fall asleep. In fact the designers have had to incorporate 
a special cutout that turns the device off and plays soothing music whenever the driver becomes so uptight that his or her 

competence is impaired. The cutout makes use of the fact that people's skin resistivity alters when they are angry or upset. Two metal strips are inlaid into the rim of the steering wheel and the current flowing between them across the driver's palms is used to Operate a transistor switch. 
Wonder if it will sell? 

PANIC 
To pay for our skiing holidays, Dregs is planning go into the mail order busi- ness. We've noticed that some people 

will buy anything if it's described in the right way, so we'll shortly be advertising 
our Positional Analog Numerical Indi- cator and Calculator - the computing machine you can use anywhere. The ad will stress PANIC's complete independence of any battery or mains supply and its 

outstanding stability in extremes of 
temperature and humidity. 

It will even work 
underwater, a feature we're sure none of our 

competitors can match. PANIC is rugged too - you can drop it onto concrete from a height of several metres without damaging the working parts. And instead of the boring old plastic that most calculators are housed in, we'll be offering PANIC 
in a real cedar wood case. Gullible readers who send us the necessary fifty dollars will receive an old cigar box, a báll of string, several dozen plastic beads and instructions on how to assemble an abacus. 



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/Amplifiers, some with 
built-in SEA Graphic Equaliser and DC, class A/B 
amplification; Cassette deck with JVC automatic 
computerised tape tuning; Computer designed 
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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. r ala 11111 

1 FREE OFFER 1 
COLOUR HIFI CATALOGUE I 

If you think they look different, 

~Id 

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 
WT 1323/ETI/79 

I am especially interested in... 

Cassette Decks 
Matching Systems Amplifiers 
Speakers 
Turntables 
Receivers 

Just address your 
envelope to... 
JVC Hi -Fi Advisory 
Service, 
Post Office Box 307, 
North Ryde, 

N.SW. 2113 

wait till you've heard them! L wis 
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JVC 
the right choice 
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Technic s SL -10 
Quartz -Phase -Locked 
Control Direct -Drive 
Turntable with Linear Tracking 
Tonearm 
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.Marking the 10th 
anniversary of the 
direct -drive turntable. 
It has been 10 years since Technics introduced 
the world's first direct -drive turntable, the SP -10. 
When it was introduced this turntable had less 
wow and flutter and better speed accuracy than 
the cutting lathes used to make records. And 
because the drive system did not use rubber 
parts like belts and idler wheels, it insured that its 

excellent specifications would be retained for a 

long time. 
Six years after the introduction of the SP -10, 
Technics brought out an improved version, with 
higher torque and quartz control. Today, more 
than 1500 of these SP-10MK's are used by 
broadcasters in 27 countries around the world. 
In the past two years, Technics has added 
quartz synthesizer control to various models, 
permitting the precision of quartz to be retained 
in speeds above and below the standard 33-1/3, 
45 and 78 rpm. 
More significant to the consumer, Technics has 
also developed direct -drive turntables which 
have a very high degree of precision, yet cost 
much less than the professional grade models. 
It is possible to get numerous Technics direct - 
drive turntables in the popular price range, yet 
with specifications that were obtainable only in 

very expensive equipment afew years ago. 
With the SL -10, Technics continues to lead the 
industry in turntable innovation. This new 
turntable represents as radical a departure from 
conventional design as did the SP -10 ten 
years ago. 
It has the same width and depth dimensions as 
an LP record jacket, yet within the compact 
package are an amazingly precise drive system, 
a gimbal suspended linear -tracking tonearm, a 
high-grade moving coil cartridge, plus extensive 
control systems which permit even a complete 
hi-fi novice to use the SL -10 without any 
problem. Nearly every operation is automated, 
with the upper and lower halves of the cabinet 
closed during record play. And the tonearm is 

designed so that the system can be stood 
vertically without any sacrifice in tracking 
accuracy. The SL -10 marks as great a step 
forward in convenience as did the development 
of cassette tapes versus the open -reel format. 
Yet there is absolutely no loss in reproduction 
quality. On the contrary, numerous factors in the 
SL -10's design will significantly enhance the 
sound from records. 

Technics changes the face of 
turntable technology ... again. 

( 1 tl 

11/41_"- 

r. 

Technics 
For further information contact The Technics 
Advisory Service, 
P.O. Box 319, North Ryde 2113 
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