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The average hi-1 designer versus
the human ear.

The human ear
forms part of a sound
receiving system that
outperforms the best
audio equipment
known to science.

Capableofinter-
preting adynamic
range of 120db or 10
octaves, it has double
the capability of any
man made electronic
equipment.

The ear can
discerndirection,
coloration and musical
within a complex detail &
rendition of a 50 piece
orchestrain a manner
no electronic equip
ment is able to do.

It is, inshort, a
sophisticated piece of
equipment that should
represent the most
stimulating challenge to any designer of
audio equipment.

systems handling power and volume are
substituted for subtlety and frequency
response.Vector Research howeveris one
of the few exceptions. Developed by ateam
of highly experienced audio engineers who

Vector Research. A fraction better than excellent.

were tired of comprom
ise, Vector Research
represents a new
standard in high fidelity
excellence.

Discussing the
Vector VRX 9000,
Stereo Review states
“The receiver surpassed
virtually every one of its
performance specific
ations...it sounds
as good as it looks,which
issayingalot...”

High Fidelity
states “a receiver with
such sophisticated per
formance and functions
demands attention.”
Popular Electronics
onthe Vector VCX 600
cassette deck, “Lower
Flutter readings than
those of the VCX 600
arehardto find. ..
while not cheap, it affords excellent value.”
Hi-Fi Buyer's Review sums up.

“Vector Research is a newcomerto
the audio scene, but if the VCX 600isany guide,
this company should be very successful.”

If then you are an audiophile whose
interest goes beyond famous namesand shiny
knobs then you owe it to yourself tolearn
more about Vector Research.

I--Dear V.R.,Inmy book, beautyisin the ear—|
| of the beholder. Send me the test reports
| and the name of my nearest stockist.

| Name.

| Address____
_Postcode_________

| Keio International Pty. Ltd.
| 198 Normanby Road, South Melbourne 3205.
Telephone: (03) 64 3546.
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As | had laryngitis last month | thought
I'd get a speech synthesiser to help out.
Sorry about the American accent . . .

U

Roger Harrison
Editor

COPYRIGHT: The contents of Electronics Today International and associated publications Is fully protected by the Commonwealth
Copynight Act {1 968).
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Feature project this month is the Speech Synthesiser,
which starts on page 81. This project produces
‘electronic speech’ by the 'waveform digitisation’
method — which the cover abstract is meant to
represent.

Cover design by Ali White

NEWS DIGEST 8
Appie Computer inc. in legal battle with imitators;
New look at the Milky Way; CSIRO research; Mini-
tools contest winners; Zinc diecast optical fibre
connector; etc.

COMMUNICATION NEWS 65

Iskra 2 satenlite in trouble; SSB above 300 MHz out
of the Question?; SINADDER from Vicom; RTTY
Temminal; etc.

PRINTOUT 72
The Graphics Magiclan; 16-bit microcomputer;
Apple Il ‘Logo’ language; Single chip containing a
16-bit CPU; Book review; and more.

LIFESTYLE NEWS 116

Sanyo's mini stereo; Technics chief discusses
slump in hi-fi sales; Concept Audio expands record-
care range; etc.
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INERTIAL NAVIGATION SYSTEM 14

Gyros, accelerometers and a computer make up a
basic Inertial navigation system. This article tells you
how it all goes together and what it can do.

TEKTRONIX CRO OFFER 38

Get in quickly for this great opportunity to buy one (or
both) of the Model 2213 or 2215 CROs at a special
reduced price.

CONTEST — WIN A 67
MICROPROFESSOR!

Here's a great chance to learn about micro-
computing for free! Simple contest, easy to enter.
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918: ‘PHOTOPHONE’ LIGHT BEAM 25
TRANSCEIVER

An updated version of an obscure Invention enables
you to send voice signals along a light beam.



1509: UNIVERSAL DC-DC 34
INVERTER

Designed so that you can derive almost any dc
output voltage(s) you want, simply by winding the
appropriate secondary, or secondaries, on the out-
put transformer.

647: SPEECH SYNTHESISER 81

This versatile programmable speech synthesiser
has many unique features which enable it to be
mounted in your ‘Tasman Turtle Robot’, interfaced
to almost any computer or used as a Chinese speak-
ing doorbell.

TASMAN TURTLE KIT 95
— STILL AVAILABLE

This offer won't last for ever. Our special price is
$349.

COMPUTING TODAY 69

Virtual memory processor units; Alternate-source
bubble memory technology; X.25 test and develop-
ment system; etc.

'660 SOFTWARE 88

The greeblie catchers are after you so watch your
step. This is a games program where a ‘catcher’ and
two ‘greeblies’ pit their skiils against each other. In
the other program 'Dice’, you can thrown any
number of dice and they won't roll off the screen.

THE REFINED TURTLE 93

Mechanical and electronic modifications make it a
better pet.

RS232 SERIAL INTERFACE 98
TROUBLESHOOTER

This test unit enables you to patch together any
wiring arrangement and monitor what's happening
on each wire. Now you can find out why your RS232
serial intertace won't work.

‘PREY’ — A SIMULATION 104
FOR THE APPLE Il

This program builds a ‘model’ of a piece of territory
on which two species of animals live. One eats the
other and there are some interesting results when
you change the variables.

D2 KiT EPROM BURNER 110

2716 EPROMSs can be programmed using a simple
Interface and a Motorola 6800 D2 kit.

ELECTRONIC LIFESTYLE 115

Sonab is Back!; New National Stereo Cassette
Player; B & W Leisure Monitors; etc.

NAKAMICHI HIGH-COM 1l 124
NOISE REDUCTION SYSTEM

The High-Com 1l really works, providing 20 dB of
noise reduction and improved dynamic range for
tape recorders of all sorts.

MAIL ORDER BOOKS 42,90

A library of information on everything you ever
wanted to know about electronics. Plus books on
topics you may not have even thought about. You
need look no further than ETI's book sales
department.

SHORT CIRCUITS 46

Exposure analyser for black and white prints.

ELECTRONICS BOOKS FROM ETI 50

Beginners' books, circuit books, data books, etc.

IDEAS FOR EXPERIMENTERS 54

Programmable wiper controller; Thumbwheel
power supply and Idea of the Month contest.

LETTERS 39
SHOPAROUND 61
MINI-MART 128
ETI SERVICES 129
DREGS 130

’660 PROGRAM POTPOURRI

A grand assemblage of programs for our popular
ETI-660 Learners' Microcomputer! Now you can try
a host of great programs like Dot Destroyer, Meteor
Storm, Block Puzzie, Black Jack, Noughts &
Crosses etc. An issue not to be missed by the '660
owner or CHIP-8 enthusiast!

EPROM PROGRAMMER FOR
THE 2650 S100 BOARD

The ETI-685 2650 $100 computer board (Dec. '81)
features three programmable ports run by an
8255 PPI. This EPROM programmer makes use of
this facility, although it can be used with any micro-
computer which has three 8-bit ports available. The
unit is self-contained and construction is straight-
forward. A full program listing for use with the
ETI-685 is Included.

LOUDSPEAKER PROTECTOR

When we described the ETI-499 General Purpose
MOSFET Amp module (March issue), we made
mention of a loudspeaker protector project. This s it.
This simple module can be used with very high
power amplifiers, or even low power amplifiers. it
requires no power supply yet provides complete
protection.

XR2240 SUPER TIMER

We've had to hold this one over due to lack of space.
This Lab Notes describes characteristics and appli-
cations of the recently released XR2240 timer chip
that can produce accurate timing periods ranging
from seconds to . . . years!

VECTOR RESEARCH VR5000
FM-AM RECEIVER

Vector Research Products are new to Australia, and
this ‘no frill’, top-line American-made product has a
number of interesting and unusual features. Full
report from Louis Challis.

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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Three ways of measuring
a fast pulse without

¢ o o

visiting your doctor.

Variable Persistence Storage.

Model-1741A, is the best scllin% 100MHz general
purpose storage scope on the market. It combines 200 cm/ psec
writing speed with teatures such as the babysit mode, auto
erase, and auto store. These features mean its ease of use is
unequalled. Models 1744A, 1727A are optimized for capture of
super fast single shot or low rep rate pulses. Writing speeds of
1800 and 2000 cm/ psec respectively are guarantee

High Frequency Scopes.

At Hewlett-Packard we've always had our fingers on
the Lﬁulsc of innovative technology. Our HP 1700 range of
oscilloscopes are no exception. Bandwidths of 100, 200 or 275
MHz offered by our models 1740/1742/1743/1715/1725/1722,
coupled with excellent trace quality means reproduction of
pulses or wavetrains with fidelity. The Dual dglaycd timebase
(or delta time) feature found on some models incorporates two
intensified trace markers and allows more accurate measurement
of pulse characteristics such as risetimes, period and phasing.

Service and Calibration.
Automated Scope Set Up and Operation. All HP's current generation oscilloscopes have been
The Auto Scope feature of our model 1980 gives it the designed with ease of access and repair in mind. We will carry
ability to auto range and display any input si nal.gl'hjs makes out most scope repairs for a fixed fee, so you avoid the
display of a repetitive pulse a breeze. Single shot applications uncertainties of waiting for a quote. Annual service or
can be handled by using the 19860 digitizing plug in while calibration contracts can be arranged so that you can budget
4 channel operation is obtained by plugging in the 1950A for your support needs a year ahead. .
input module. If you elect to perform your own repair work you can be
The 1980 system offers the user greatly improved confident you have good documentation to work with.
productivity in the fields of Production Test (manual or The quality of our operating and service manuals is well known
automated), Calibration labs and Research and Development. throughout the electronics industry; and we maintain in

Australia, a large supply of scope spares.

Contact your nearest HP office for data on any of our
oscilloscopes ot for details of our fixed price/contract repair
program.

K] cackaro

Melbourne 896351, Sydney 887 1611, Adelaide 2725911, Brisbane 229 1544, Canberra 804244, Perth 383 2188, Wellington 877 199, Auckland 687 159.
HP69




COMPUTER Xéﬁ
LOW $200 ="

Never before has such a comprehensive car performance computer been
offered at such a low pricel! Once again miracle microprocessor techno-
logy has enabled us to pass enormous savings on to youl!

But don’t let the low cost fool you. The ‘Voyager’’ car computer IS THE
MOST COMPREHENSIVE PRODUCT THAT WE HAVE SEEN. No other
car computer matches this one AT EVEN TWICE THE PRICE! You could
buy a $20,000 Holden and not get a better car computer!!

Just check the features. We are sure that you will calculate that the "Voy-
ager’’ represents outstanding valuel

VOYAGER OPERATING FEATURES

s fuel ¢
from sec 10 sec as you drive.

DISPLAY: 5 digits 0.4"" high.

Two programmable speed alarms

Distance travelled since the Log
computer was last re-set.

FEATURES - : -9

— INSTANT FUEL CONSUMPTION IN LITRES/100KM AND ! e
MPGI! (MOST OTHERS HAVE ONLY ONE OF THE ABOVE)
JUST SWITCH FROM ONE TO THE OTHER AS YOU DRIVE
ALONG.

— INSTANT SPEED, TIME AND OTHER FUEL DATA.

— VISUAL AND AUDIBLE EXCESS SPEED ALARM.

INSTALLATION

The ‘*Voyager’’ comes complete with an unbelievable array of mounting
configurations, on dash, under dash or stalk mount ALL installation hard-
ware is supplied (even a roll of insulation tapel} as well, of course, as the
spead and fuel sensors. A lavishly illustrated installation manual is provided
as well as a comprehensive pperators manual. If you do not want to install
the unit yourself we can do this for you for a guaranteed $39.50°. (A few
exotic cars excluded!). A typically competent EA/ET! reader would do the
job in 3-4 hours.

* Sydney metropolitan area only.

125 YORK ST SYDNEY 2000 = e e
. POST AND PACKING CHARGES HOU
P e TRAT B 8 [3;5.;::;5:-;’,;;0,"2:;:::31:30. e
Box K-39 Haymarket 2000 ik . e At

Straightforward calibration.

Metric and Imperial conversion.

Fuel used since the Log
computer was last re-set.

Average fuel consumption since
the Log computer was last re-set!

Light sensor automatically
adjusts brightness of disptay.

Average speed over
the trip.

Instantaneous speed as you
drive from sec to sec.

Elapsed time since the Trip
computer was last re-set. Can
be used as a sptit lap timer.

Clock with 12 hour format.
Can be operated as a stopwatch.

Distance travelled since the
Trip computer was last re-set.

Overatl dimensions: 20cm x 7.1em
{9cm deep). Lights left on alarm,
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Apple sours Oranges

Apple Computer Inc. has filed a number of lawsuits
overseas, notably in Taiwan, Hong Kong and New
Zealand, in an effort to stop the manufacture and export
of Apple Il personal computer ‘imitations’.

In New Zealand, Apple
obtained an injunction
against Orbit Electronics
which Apple claimed was
passing off “Orange” com-
puters from an unknown
Taiwanese manufacturer as
Apple Il computers,

It is also common knowledge
that Apple Il imitations are avail-
able in Australia and investiga-
tions are continuing, as is the
case in Japan and Singapore.

In Taipei, early in July, Apple
brought a civil action under
Taiwan's copyright laws against
"Sunrise’ computer, maker of
the “Apolo II” computer.

As a first step in this action, in
accordance with Taiwanese law,
Apple seized as evidence several
Apolo computers during a sur-
prise raid on a ‘Sunrise’ facility in
Taipei.

Apple also plans to take simi-

lar action against another
manufacturer in Taiwan. The
government of Taiwan has
helped prevent the export of
Apple li copies, according to the
company.

In Hong Kong, Apple filed a
civil action under local patent
laws against a small manu-
facturer selling Apple Il copies, a
number of which were seized as
evidence in a surprise raid simi-
lar to the one in Taiwan. Sales
and purchase records of the
company were also seized.

Because patents and copy-
rights are enforceable in Hong
Kong, Apple expects to halt all
manufacturing and selling of
copies there.

Apple has registered its trade-
marks and copyrights with (S
customs authortties and expects
that ‘bogus’ Apple products will
be confiscated by the US gov-
ernment at the port of entry.

Guide to CSIRO research

A comprehensive guide to CSIRO’s research activities
throughout Australia, containing descriptions of more than
700 research programs and sub-programs, was released late

in June.

In clear, non-technical lan-
guage, it outlines research pro-
grams being tackled by the
CSIRO and the implications of
research findings.

The latest edition of the
research guide contains pro-
grams arranged under subject
matter headings within four
main sections covering rural
industries, mineral, energy and
water resources, manufacturing-
industries and community
interests.

The names, addresses and
telephone numbers of the
people to contact for further
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information about any research
topic are also included.

Three index listings are in-
cluded: one which lists programs
and sub-programs, one listing
personal names, and one listing
subjects.

Copies of the publication,
titled ‘Directory of CSIRO
Research Programs’, are avail-
able for $15 (postage included)
from the CSIRO Editorial and
Publications Service, P.O. Box
89, East Melbourne Vic. 3002.
Cheques accompanying orders
should be made out to ‘Collector
of Moneys, CSIRO'.

New look at the milky way

CSIRO radio astronomers in Sydney have used a new tech-
nique to discover that the Milky Way was part of a grand
spiral galaxy with four catherine wheel arms trailing over a
distance of more than 100 000 light years.

The research, carried out
using the four-metre radio tele-
scope at Epping (NSW), had
uncovered previously unknown
facts about the galaxy in which
we live. The Milky Way, as
normally seen, is an edge-on
view of our galaxy.

“The new technique has
allowed astronomers to observe
the massive clouds of molecules
between the stars from which
new stars are born,” the Minister
for Science and Technology Mr.
Thomson said when releasing
the announcement.

"Using the four-metre radio
telescope, researchers have
penetrated the interstellar dust
which normally obscures the
light from distant stars.’

“Radio waves, penetrating the
dust, can probe every part of our
galaxy and have enabled radio
astronomers to ‘piece together'
the grand design of the Milky
Way."

Since the 1950s, radio astron-
omers at CSIRO's Division of
Radiophysics have played a
leading role in this quest.

The team of CSIRO scientists

comprised Dr. Brian Robinson,
Dr. Jim Caswell, Dr. Raymond
Haynes, Dr. Dick Manchester
and Dr. John Whiteoak. Col-
laborating in the project have
been Professor Bill McCutheon
from Vancouver and Chris
Rennie from the ANU's Mount
Stromlo Observatory.

The researchers have taken
radio measurements of the
molecular clouds in our galaxy
which delineate the spiral arms.
These are normally highlighted
optically by hot, young stars and
surrounding ionized gas.

‘These measurements have
been convincingly made since
1980, with supporting observa-
tions made at Columbia Uni-
versity in the United States,
Mr, Thomson said.

“Complementary radio
observations of ionized gas,
made over the past 10 years at
Parkes in New South Wales,
have been vital in understanding
these observations,” he said.

The scientists presented their
research to international confer-
ences in Holland and Greece
last month.



New Fluke 4'>-digit handheld

Fluke’s 8060A, the newest in their range of DMMs, is a
bandheld, microcomputer-based 4';-digit multimeter that
includes true RMS measurements for ac signals to 100 kHz,
frequency measurements to 200 kHz and resistance

measurements to 300 M.

It also has the ability to store
any measurement as an offset
(a positive or negative relative
reference value).

Voltage measurements can
be directly displayed in dBm
referenced to 600 ohms, or in
relative dB.

Continuity  testing  (with
selectable visual/audible indica-
tion), conductance and constant
current source diode testing are
also included.

A multiplexed LCD display
provides special function an-
nunciation, low battery (20%)
warning and a power-up self-
diagnostic indication.

The Fluke 8060A is powered
by a standard 9-volt alkaline
battery (170 hour continuous
operation) or optional ac battery
eliminator. The Fluke 8062A, a
companion model, comes with-
out the Hz, dB and conductance
functions.

Availability is from stock
through Elmeasco offices in alt

[L}3 8 e REL
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mainiand states, or through
major electronic retail outlets.

RIFA get Precision Monolithic Inc.

During a recent visit, Mr. Steve Pass, Vice President, Sales,
of Precision Monolithics Incorporated, announced the
appointment of Rifa as sole Australian distributor for the

P.M.lL. range.

P.MJ. manufactures a wide
range of high quality, high per-
formance linear integrated
circuits including operational
amplifiers, comparators,
matched transistors, voltage
references, D/A converters,
multiplexers/analogue switches,
sample-and-hold circuits as
well as telecommunications
circuits.

NOTES & ERRATA

PMJ. was established by
Bourns Inc.in 1969 and since
that time has become recog-
nised, world-wide, as a leader in
high performance IC's. For
further information contact
Peter Duddy, RIFA Pty Ltd, 202
Bell Street, Preston Vic. 3072.
(03)480-1300.

ETI-499 Mosfet amp, March '82. Some people have had trouble with the output
oftset voltage adjustment, being unable to reduce itto 10mV or less. This can be
fixed by changing R2 from 100k to 33k. The input high-pass pole only rises to just
under 20 Hz, which is OK.

Circuit File: power supplies, April "82.

On page 20 the pinout of the TO-220

79xx voltage regulator shows the common
and output pins reversed. The correct pinout
is shown here.

COMMON
iINPUT
ouTPUT

TO-220
79xx - ve voltage req.

"

MINITOOLS CONTEST WINNERS

The contest featured in our April issue (page 13) offered a complete
Minitools toolkit as first prize plus a selection of tools for second and
third prizes. We had a hard time choosing three winners from the huge
number of entries, but after some deliberation, we managed.
Contestants had to answer four questions and tell us in 50 words or
less what features of Minitools attracted them and how this applied to
their intended application.
Here are the correct answers to the four questions:
1. When drilling holes in a pc board, stability is essential to avoid
breaking the very small drill bit. Thus, it wouid be best to hold the pistol
drillin —
[J your hand.
[Javice.
the drill stand clamped to a bench.
[]the dog's mouth.

2. When cutting a large hole in a panel to fit a meter, the hole is quickly
and neatly cut by —

[J drilling a circle of holes and filing around them.

using a jig saw.

[Jusing a ‘nibbling’ tool.

[] getting the dog to chew it out.

3. Power tools for hobbyist use are most safely powered from —
[Ja 1500 V dc supply.

[Ja240 V ac supply.

[Ja 415V ac supply.

a 12 V dc supply.

4. A flexible shaft unit for a drill is most useful for —

[[] doing dental work on the dog.

drilling in awkward places where a pistol drill won't reach.
[C] drilling around corners.

[J drilling something you're too lazy to hold in a vice.

First prize of a Minitools Workshop Kit went to:
Peter Mann of Robinvale, Victoria.

Here's what he said:

‘l am a hobbyist and | make my own cases and pcbs for projects. All
the features of Minitool tools wouid make the task of drilling and
deburring holes, shaping and smoothing hardware, drilling pcbs —
even cutting the pcb from blank material, a lot easier, faster and more
accurate.”

Second prize of a pistol drill, drill stand, flexible shaft and power pack
went to:
I. Bernsteins of Mount Pleasant, West Australia.
He had this to say:
“Minitools’ features are useful to me in robotics. Their smalil size
allows them to be used where other tools can't fit and to make parts too

delicate for normal power tools. The 12 V supply allows work to be
done sately, even ‘in-flight’ using the robot's battery.

Third prize of a pistol drill, orbital sander and power pack went to:
Peter Furnell of Woollahra, NSW
for his ingenious audacity! Read this:

“I am in the business of making hand-crafted electric harps for
Leprechauns. Minitool tools are ideal for these instruments because
of their small scale ..!"

"(The Leprechauns use the harps to play a new kind of Irish rock
music called Sham Rock.)"

Thanks to the many, many readers who so enthusiastically entered
this contest. it's a pity we don't have the space to print more of the
ingenious, humorous and interesting replies entrants sent in.
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HEWS digest

New zinc diecast optical

fibre connector

Rifa, distributors of the Amphenol range of connectors,

Digital thermostats and

thermometers

The Victorian-based Twite

Instrument Company has

developed a range of thermostats and thermometers featur-

ing digital operation.

The Model F1000, for
example, features thumbwheel
switches for easy setting of both
turn-on and turn-off tempera-
tures in 0.1°C steps, alarms for
under and over temperature
using delayed action to avoid
false triggering, and alarm
outputs for remoting. A LED
display shows temperature.

Sensor and all functions may
be remoted over long distances

using three-pair telephone cable
and a power module, claimed to
greatly reduce installation costs.
The F1000 comes in a standard
430 mm (19") rack cabinet. in
inside or outside mounting the
sensor is supplied with the unit.

For more details on this and
other units in the range, contact
Twite Instrument Company,
P.O. Box 176, Shepparton Vic.
(058)25-2042.

Instruments for Electronic

Agencies

Electronic Agencies now stock Trio CROs, and have avail-
able the full range of Trio products as well as B&K Precision

Instruments.

The Trio range includes a
portable 15 MHz CRO, a
100 MHz CRO, frequency
counter, function generator,
resistance generator, colour
pattern generator, electronic

voltmeters, probes, dc power

supplies and an acoustic
measuring system.
The B&K range includes

analogue and digital muiti-
meters, semiconductor testers,
frequency  counters, logic
equipment, capacitance meters,
valve testers, probes, etc.

For details contact Electronic
Agencies at 115 Parramatta Rd,
Concord NSW.

recently released details of Amphenol’s zinc diecast optical
fibre connector, which can be used in place of plastic
counterparts.

Optical fibres in use today are  instead of the generally- used

Ceramic humidity sensor

Macron Electronic Ltd has developed a new ceramic
humidity sensor with an element made of porous oxide

either of quartz or plastic fibre.
Quartz fibre is expensive, but
displays excellent performance
in long-distance optical fibre
telecommunications. Plastic
fibre costs much less and is ideal
for short-distance transmission.

The newly-developed Amph-
enol zinc diecast connector is
designed for use with plastic
fibre, and since it is metal

plastic, the fibre elements can
be hermetically sealed, elimi-
nating RF and electromagnetic

interference.

Evaluation kits including one
receiver, one transmitter and
two metres of cable are available
from Rifa at $26.50.

For further information con-
tact Rifa Pty Ltd, 202 Bell Street,
Preston Vic. (03)480-1300.

Scopex LCD CRO, local agent

The Scopex liquid crystal display oscilloscope featured in
News Digest in the July issue is avalilable in Australia through
local instrument manufacturer, BWD.

The Scopex ‘Voyager' is a dual-trace, digital storage instrument
having very low power consumption and weighing only 2.5 kg.

The display is a dye phase-change type with a 125 x 256 matrix
giving an active area of 64 x 102 mm, larger than many portabie

oscilloscopes.

ceramic sinter at high temperatures.

The fine crystalline surface of
the element is highly absorbent
to water molecules, and its re-
sistance varies exponentially to
the relative humidity of the
atmosphere.

The element is packaged in a

plastic case with a plastic mesh
filtef window and lead term-
ination.

Full details from Associated
Controls, P.O. Box 21, Padstow
NSW 2211.

Joystick control units

Technico is now stocking joystick control units claimed to
provide superior operation with quality construction, made
by Flight Link Control Ltd of the UK.

The Model JS4 features a
contactless inductive sensing
system, a life claimed to be in
excess of 10 million cycles,
infinite resolution and zero noise,
current drain of 15 mA on 10V
supply, centring consistency
claimed to be better than +1%
of swing, short circuit proof out-

Enquiries to BWD Instruments Pty Ltd, Miles St, Mulgrave Vic. puts and 10 ms response time.

3170. (03)561-2888.
10 — September 1982 ETI

The JS1, 2 and 3 models are

potentiometer types: the JS1 is
a single-axis type, the JS2 a
dual-axis type and the JS3 a
triple-axis type. They feature all-
metal construction, will accept
most standard pots and wafer
switches, spring or friction
modes and a wide variety of
levers and knobs.

Contact Technico for full
details.
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ToP PROJECTS VERY
s LATEST

THIS GREAT NEW BOOK

FROM ETI1S SO ‘HOT

¥4 OFF THE PRESS' THAT

P X%, THE COVER LITERALLY
SgPscs GLOWS RED!

TOP PROJECTS VOL. 8
Our ‘Top Projects’ series have always been
very popular with hobbyists, containing as
they do a collection of the best projects from
the past year or so’s issues of ETI Magazine.
Here we have 25 projects, ranging from the
ETI-1501 Negative lon Generator, to the ETI-
499 General Purpose 150 W MOSFET Power
Amp Module, from the ETI-574 Disco Strobe
to the ETI-469 Percussion Synthesiser, from
the ETI-735 UHF TV Converter to the ETI-563
NiCad Fast Charger.

Top Projects Vol. 8 is available at newsagents,
selected electronic suppliers or directly, by
mail order, from ETI Book Sales, 15 Boundary
St, Rushcutters Bay NSW 2011, for $4.95 plus
90¢ post and handling.

DAVID REID ELECTRONICS

IF YOU'RE INTO
ELECTRONICS
COME IN AND SEE US!

WERE A POSITIVE FORCE IN SYDNEY AND THE
LARGEST ELECTRONICS DISTRIBUTOR IN NEW
ZEALAND — WITH THOUSANDS OF
ELECTRONIC PRODUCTS, COMPONENTS AND
ACCESSORIES

YOU'LL SEE THE SIGN

DAVID REID ELECTRONICS LIMITED

Takapuna e Auckland City ® Te Papapa
Hamilton e Palmerston North e Lower Hutt
Wellington e Christchurch e Dunedin.

NORRIE 1478

now!

[J Subscriptions: $25.75 (NZ) per year.

’-l----

Our Subscriptions Department Discovers. ..
. . . New Zealand

New Zealand readers are continually asking if we can arrange

for subscriptions to Electronics Today International to be paid

7 . in New Zealand currency to a New Zealand address so as to
~“W/ avoid the hassle and expense of obtaining bank drafts.

Well we have finally done it!

From now on New Zealand readers will be able to pay for subscriptions to
E.T.l. in New Zealand currency and at a New Zealand address! Also as a
special offer the New Zealand subscription rate will be identical to that
applicable in Australia — no surcharge to allow for exchange rate! Not only
will you pay less and have fewer hassles — but you should also receive your
issues much earlier. This offer ends March 1983, order your subscription

b'--l----------------------------------—s

| enclose §.......... for my subscription to Electronics Today International
Send orders to: Murray Publishers N.Z. Ltd.
Attention: Frank Hargreaves
ACP, 4th floor, Sun Alliance House /
42-44 Shortland Street, Auckland

Special offer lasts only till March 1983. Order now.

-----------------------------------_'
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ALTRONICS ... ALTRONICS....
LAST MONTH AT THESE PRICES

DEAR CUSTOMER, All our new incoming stock lines are regrettably costing more due
to the steady devaluation of the Australian Dollar together with generally higher prices
overseas. So, in October, we will be forced to adjust prices on many items — but the good
news is that we still have stocks of these advertised lines at our current low prices SO

ACT NOW AND BEAT THE PRICE RISE, . . . Cheers /‘% 00 sereell

MULTIMETERS
ECONOMY TESTER
OVERLOAD PROTECTED

High 2000 OHMS/Volt sensitivity overioad
protected. Dimensions 90 x 60 x 30.Mirror back
) scale prevents
Parallax error.
Complete with
test teads and
instructions.
Uses 1 AA
Penlight batt.
(incl.).
Ranges:
DC and AC
0-10,50,
250,1000v
Decibals:
% to
+22db. LCA
0-10uLMA,
OHMS Q-2
meg. OHM
in 2 ranges.

Q 1001
$12.50

4 or more
$10.00

4

MU 45 PANEL
METERS QUALITY
CLASS 2.5

QOverall dimensions
58W x 52H. Bolt
Mounting  Centres
38 x 38. Hole re-
quired 44mm. Nuts
& Washers provided.

DC
FSD Resistance
1MA 200
S0UA 3500
5A .02
20V 2000
30V 3000
vu

Price
8.25
8.25
8.25
8.25
8.25
8.50

Q 0500
Q 0505
Q0510
Q 0620
Q 0525
Q 0535

MOLEX PIN SOCKETS

FOR USE WITH SINGLE PINS UPTO
.5mm DIAM,

Make your

own sockets

for IC's,

displays,

LSI's etc.

P 0700 Pack of 100
P 0701 Pack of 1000

Supplied on “Break off'’ header
pre-spaced .1 inch,

UNIVERSAL MULTIMETER

PORTABLEWITH BENCHSTAND

23 ranges at less than $1 per range.
* 20,000 OHMS/Volt DC * 10,000 OHMS/
Voit AC # Mirror backed scale * Overioad
protected * Unique carry handle doubles as &
bench stand *High.impactresistant case * Uses
1 AA Penlight battery (inci.) * Comes complete
with battery, test fjeads and instructions.
RANGES: DC Voltage 0-.25, 1, 2.5, 10, 25,
100,250,1000. AC Voitage 0-10, 25,100,250,
1000 ODecibles 20 to + 22db DC Current 0-50,
500 UA, 05, 50, S00MA OHM Meter 06
megohms in 4 ranges, 30 ohms centre scatle.
Size 135 x 91 x 39

Direct Import Price!
CARRY CASES “LEATHER LOOK PVC™
Q 1011 for Q 1001 meter y
Q 1012 for Q 1002 meter

BULK PACKS INCREDIBLE VALUE!
L]

Afl computer selected
values, ie. you get
more of the most
used values and less
of the least common
All 1st quality factory
tresht

R 3501 .25W RESISTOR PACK
Average contents: 300 $12.00 Value Only S5
R 3510 GREENCAP PACK 100V
Average contents: 50 $12.00 Value Only $5
R 3515 CERAMIC PACK 50V
Average contents: 100 $14.00 Vatue  Only $5

R 3520 ELECTROLYTIC PACK
PCB TYPE

Average contents: 40 $14.00 Value Only $5

PCB SUPPORTS (10mm)

4mm hole required In PCB,
4.75 mm hole in chassis.

H 1440 Pack of 6 . .. .. .80
H 1441 Pack of 100 .. 5.00

Z 80A—6800
Cat No.

Z 8001
Z 8005
2 8010
2 6802
2 6821

Price

8.50
8.50
8.50
11.00
4.95

Z80A CPU
Z80A P10
Z80A CTC
6802 CPU
6821 PIA

EDGE PANEL METER
250 UA Sensititivty. Suitable for Signal
Strength indication etc. Graduated 1-10.
Panel Cutout 35 x 15. Mounting Hole
Centres at 49mm,

Q 0400
$3.95

10 or more ¥
$3.45 each

12 VOLT IRON

works off 12 V car battery, (Comes fitted
with tighter

ptug). AND

just as well off

12V AC. Use

M2156 Transformer in .

H 0442 Box and Presto %

you have a fow cost mains

isotated iron!

IC SOCKETS DIL

LOW PROFILE

PRICE 10 Up
P0550 8Pin .. : .20
P 0560 14 Pin ; .25
P 0565 16 Pin L .25
P 0567 18Pin : .35
P 0570 24 Pin ) .50
P 0575 40Pin . ........ .70
P 0580 14 Pin W/Wrap. . . . .75
P 0585 16 Pin W/Wrap. . . . .90 .80

MICRON 30 WATT
NEW FOR ‘82

This brilllant littie 30 watt iron is just the
"*bee’s knees” for the electronics hobbyist,
electrician or home handyman. We searched
the world for a low cost yet quality iron which
met the criteria of * light-weight * screw In
interchangeable tips * efficlent thermat transfer
from element to tip * tip temperature maintains
within the iIlmits suitable for electronic work
and aiso smail household jobs * and of course,
fully S.E.C. tested and approved.

Comes fitted with T 2435 Tip

BANKCARD JETSERVICE DELIVERY NEXT DAY

T2430...89.95

REPLACE-
MENT TIPS

T 2434 Flat Tip . . . .95
T 2435 Conical Tip . .. .95

BANKCARD JETSERVICE

ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...
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YOUR BUDGET PROBABLY WON'T STRETCH TO AFFORD OUR
PROFESSIONAL SERIES ALL ALUMINIUM RACK CABINETS

NOW YOUR PREAMPS, AMPS, CONTROL MODULES MONITOR PANELS ETC. CAN LOOK EVERY
BIT AS GOOD AS TECHNICS, NAKAMICHI AND OTHER TOP MANUFACTURERS

INTRODUCTORY PRICES

Cat No.
H 0401
H 0402
H 0403
H 0411
H 0412
H 0413

Finish A
Natural 44
Natural 88
Natural 132
Black 44
Black 88
Black 132

B
34
57
89
34
57
89

C PRICE
38 $39.50
82 45.00

126 49.50
38 39.60
82 45.00

126 49.50

Beware of other rack boxes that do not conform to
international rack sizing.

DIODES, Small Signal

Z 0101 IN914/IN4148

Z 0047 OA47

Z 0090 0A90 GER

2 0091 OA91 (Eqivl GER
20095 0A95 GER

Z 0096 OA202

Z 0097 BA102 S) Vari Cap
Z 0048 AA119 GER

Z 0100 HPS5082 Hot Carrier

OIODES RECTIFIER
Z 0105 IN4002
Z 0109 IN40O0O
Z 0112 IN40O?7
Z 0:15 IN5404
Z0118 IN5408
Z 0120 R250A 400V 6A
Z 0125 BYX21L/200 200V/25A
Z 0126 BYX21L/200R 200V/25A

LEDS

Z 0140 3mm Red q
20141 3mm Green

Z 0143 3mm Yellow

Z2 0150 Smm Red

20151 5mm Green

2 0152 5mm Yellow

Z 1054 5mm Orange

Z 0160 Rect. Red

Z 1062 Rect. Green

Z 1064 Rect. Yellow

100V 1A
400V 1A
1000V 1A
400V 3A
1000V 3A

CRYSTALS

Parallel Resonant

W Frequencies

Quoted
Y

in MHZ

<< << <=<<<
12-3mm Pinout

ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...

ALTRONICS RESELLERS

Please note that resellers may not have all the items
advertised in stock, and as resellers have to bear the
cost of freight, prices may be slightly higher than
advertised. ALTRONICS reseller prices should how-
ever represent a considerable saving over our com-
petitors’ prices.

NEW SOUTH WALES QUEENSLAND
CITY CITY

Radio Despatch 2110181 Delsound

Elecironic Agencies 29 2098

Jaycar s6acess  SUBURBAN
SUBURBAN Colourview Wholesale
LEWISHAM FORTITUDE VALLEY

229 6155

275 3188
PrePak Electronics 5699770  St. Luca Electronics 52 3547
CONCORD BIRKDALE

Electronic Agencies 745 3077 Wholesale Sound Accessories

OEE WHY
Dovid Ryall Electronkcs 982 7500 gggw;’ﬂv

WAITARA

Applied Technology g7 27y, JoopSson nstument Sedoes 512903
MATTRAVILLE Solex

Creative Electronics 666 4000 ROCKHAMPTON
COUNTRY Purely Electronics 21058
BROKEN HILL GLADSTONE

Crystal TV 4803  Purely Electronics

COFFS HARBOUR GYMPIE

Cotts Harbour Electronics 525684 TV and Appliance Services.
PENRITH IPSWICH

Acorn Electronics P & P Electronics
NEWCASTLE TOOWOOMBA

0.G.E. Systems Hunts Elecironics
WINDANG
Madjenk Electronics
GOSFORD
Tomorrows Electronics 24 7246

KURRI KURRI NT

Kurri Electronics 372141 pARWIN

Radio Parts Darwin
Ken1 Electronics
Ventronics

ALICE SPRINGS
Farmer Electronics
Ascom Electronics

TASMANIA
HOBART

Beta Electronics
KINGSTON
Kingston Electrondcs
AVOCA

Freemans TV

207 2502

72 2015

72 4321
82 1671
281 8001

329677
321044

21 2409

69 1625
Down'’s Radio and TV
NAMBOUR

Nambour Electronics

96 5066
411604

31 85“;
474
SOUTH AUSTRALIA L
CITY

ADN Electronicy
SUBURBAN

PROSPECT
Jensen Electronics

202 S8 52 2967

521713

269 4744
ELIZABETH GROVE
A.E. Cooling
CHRISTIES BEACH
Force Electronics
KESWICK

Freeway Electric Wholesalers . 297 2033

VICTORIA
Ty
All Electronic Components
Elistronics
SUBURBAN
HUNTINGDALE
Stewart Electronicy 543 3733
SOUTH CROYDON
Truscott Electronics 7233860 NOURAH
COUNTRY Kentronics
SHEPPARTON

Electronics 218866 ACT
Screntronics
Electronic Components

255 2249
382 3366

34 8232
29 6802
84 2166

WEST AUSTRALIA
ALBANY

662 3506

602 3499
BP Electronics 412681

GERALDTON

Geraldton TV and Radwo

WYALKATCHEM

D & J Pease

212777
811132
35 3227

54 8334

A
c and Oigital Services .23 3380 BO 4654

RESELLERS WANTED IN ALL AREAS
{including WA)

Phone: STEVE WROBLEWSKI (09) 381 7233
for details

TINNED WIRE
22 gauge
100 gram Reel

ONLY $2.50

VELOSTAT

Non-stat\c sheeting for  storing
CMOS IC's, LSI's etc. 1000
times better than atuminium
foil. Will store up to 150 IC's
on one 225 x 150mm sheet,

per sheet

HOOK UP WIRE BARGAINS

Quality tinned 13/.12mm H/U wire available

in 8 colours. On 100m reels.

W 0250 Red

W 0251 Black

w 0252 Brown

w 0253 Orange

w 0254 Yetlow

W 0255 Green

W 0256 Blue

W 0257 White

ALL JUST $3.95 ea.
or eight reels for $30.00

Fantastic Value!

BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE

BLACK SPEAKER
CLOTH

Quality German ‘“‘easyfit’* acoustic
cloth. Very pliable, one way
stretch. Allows neat and easy
application to speaker box front,
Extra wide 1.5m. One metre
length does a pair of average
Hi-Fi boxes.

per metre

NEW 24 HOUR 7 DAYS P/WEEK PHONE ORDER
SERVICE FOR BANKCARD HOLDERS

Take advantage of ‘‘off peak’ low STD phone rates and
phone your order to our new recorded 24 hour order
service. Give your name, address with postcode, phone
number, bankcard number and expiry date then your
order—and presto your order will be processed and back
to you in a flash—Please nominate Jetservice if you
want overnight delivery.

$2 DELIVERY AUSTRALIA WIDE we process your
order the day recelved and despatch via Australia Post.
Aliow approx. 7 days from day you post order to when
your receive goods. Welght limited 10kags.

$4 DELIVERY AUSTRALIA WIDE we process your
order day received and despatch via Jetservice for deiivery
next day.

BANKCARD HOLDERS CAN PHONE OROER UP TO
8PM (EST) FOR NEXT DAY DELIVERY — SOUNDS
INCREDIBLE DOESN’'T IT? Airight you cynics just try
us! Weight limit 3.3kgs. Jetservice cannot deilver to P.O.
box numbers (Australia Post would have a fit).

$10.00 HEAVY HEAVY SERVICE — AUSTRALIA-
WIDE AIl orders over 10kgs must travel on the heavy
service, that is road express. Delivery time 7 days

ALTRONICS

105 STIRLING ST., PERTH
FOR INSTANT SERVICE

(09) 328 1599

All Mail Orders:
Box 8280 Stirling St.,
Perth WA 6000

ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ...




Inertial navigation

systems

Christopher G. Heath

It took the human race over 900 years to progress from
the primitive lodestone compass to a self-contained
navigation system dubbed INS — the inertial navigation
system. Here's a rundown on how it works.

THE EARTH'S rotation was discovered
by Heraclides of Pontus in the 4th
Century BC. During the next century,
Erathosthenes of Cyrene calculated the
circumference of the Earth to be approx-
imgtely 38500 km (24 000 miles),
a figure undisputed for another
20 centuries.

Early writings suggest that the first
lodestone compass was discovered by
the Arabs or Chinese around 100 BC.
The first reference to its use by Euro-
peans is dated 1178. Also, the astrolabe
was discovered about this period, the
predecessor of the sextant, which was
used to measure the angular elevation
of stars and planets with respect to the
horizon. This information was used in
conjunction with elementary astronom-
ical tables and time to plot a rudi-
mentary navigational fix. Using this
type of instrument, Columbus sailed to
the New World.

The following inventions, together
with Newton’s Laws of gravitation, and
Faraday’s rules of electricity and
magnetism, made INS a reality:

® an accurate marine chronometer
(1766)

e the Foucault pendulum (1800)

¢ the marine gyro compass (1909).

14 — September 1982 ETI

The basics of INS

A basic inertial navigation system
comprises the following subsystems:

® gyros

® accelerometers

® a computer.

A gyro is adevice which, when spinning,
points to a fixed position in space. To
move the gyro from this position, pres-
sure must be applied to the mounting
frame (gimbals). If the gyro is moved up
or down, it moves to the left or right.
This action is called ‘precession’.

An INS employs two gyro subsystems,
one fitted in each horizontal plane or
axis (X and Y). However, gyros are
themselves subject to natural precession
(errors) caused by the rotation of the
earth (coriolis error) and the movement
of the vehicle in which the gyro is fitted
(attitude error). These errors are cor-
rected by a servo or follow-up loop.

An accelerometer is an instrument
which measures lateral movement and
converts it to an electrical signal. To
reduce errors in the accelerometers they
are usually mounted to the gyro assem-
bly. The electrical outputs from the
instruments are converted to a suitable
form and applied to the associated com-
puter. Usually three accelerometers are

Primitive Chinese compass consisting of a
magnetic spoon resting on a polished copper plate.

fitted in a system, one in each axis (X, Y
and Z).

The ¢omputer associated with an INS
provides the following functions:

e coriolis correction

e latitude information

¢ attitude correction

® longitude information

¢ altitude or depth information
e distance travelled

o vehicle speed

® true or magnetic course data
e Earth’s radius.

However, other systems are used in con-
junction with INS to provide all the
stated functions.

The computer runs an operational
program automatically at system
switch-on, or manually via the assoc-
iated control unit. The program employs
algorithms to solve various forms of
mathematical equations, using detected
variable and fixed quantities generated
within the system or externally. These
include distance travelled, vehicle
acceleration, and the Earth’s radius and
rotational rate.

Although a self-contained system, its
accuracy deteriorates with running
time. This requires some form of exter-
nal positional updating every 24 hours. p-



A complete inertial navigation system, from Litton
Aero Products. The large box contains the gimbal
and inertial platform, plus servo and computer
electr_onjoé,;o_m.-At top left is the control display
unit used 10 enter present position and waypoint
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usually helium or hydrogen. This
reduces wear to nil while the gyro is
rotating, and provides an unlimited life
expectancy, determined by the number
of system stop-start cycles.

The gyro float elements provide sup-
port for the spin bearings, gyro wheel,
torque elements, and pickoffs, as well as
forming a sealed enclosure around the
rotating components. Floatation com-
prises suspension of the gyro sensing
elements in liquid, in a similar manner
to the slug of an accelerometer. How-
ever, gimballed (two-axis stabilised)
rotor assemblies do not require floata-
tion and are called ‘dry gyros’.

The signal pickoff units monitor the
angular displacement of the rotating
components with respect to the gyro
case and produce an electrical output
proportional to this displacement. The
pickoff elements are either inductive or
capacitive devices which are highly
sensitive electrical transducers, excited
by an ac supply. Their characteristics
ensure that they produce negligible
heat and are capable of resolving the
smallest increments of motion inherent
in a gyro system.

The torque elements, which re-
position the gyro assembly, are either
synchro devices or dc force motors.
These elements are manufactured to
precision tolerances as they are required
to produce high, variable precession
velocities associated with components
of Earth-rate varying with latitude.

The lead-in wires or ribbons connect
the ac supply to the gyro motor, provide
a signal path for the pickoffs, and apply
input signals to the torquing elements.

1A,

Ilu
\
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Mechanical errors preduced by the lead-
in wires are reduced by design.

Magnetic shields, which are made of
steel alloys, are placed around the gyro
assembly to reduce the effects of stray
magnetic fields. These fields could pro-
duce unwanted torque on the moving
parts.

The case provides a protective, gas-
tight enclosure for the gyro assembly,
and acts as a frame for the moving parts.
The inside of the case is fitted with
sensors which indicate the presence of
moisture, high temperatures and exces-
sive pressure.

Types of Gyro

There are two main types of gyro used
for INS applications, the single-degree-
of-freedom (SDF) type and the two-
degree-of-freedom (TDF) type. The TDF
gyro can be either a floatation or a
gimballed device; Figure 8 shows the
latter.

The gimballed TDF gyro can accept
two different input torques, 90° apart.
The input axis for one torque (IA,) is
also the output for one pickoff (OA,); the
converse (IA, and OA,) is also true.
Therefore two TDF gyros provide four
sensing axes, three (X, Y and Z) of which
can be controlled by two gyros. The
redundant axis is caged or pegged in a
closed loop servo condition.

By driving the rotor at the natural
frequency of the support gimbals
(tuned rotor) a rugged, unfloated gyro
system is produced which has the fol-
lowing advantages over other gyro
systems:

¢ reduction in components by 50%

® simplification of test and calibration
procedures

¢ reduced manufacturing and repair
costs

® improvement in reliability and
mechanical performance

® increased system accuracy

e considerable reduction in size and

sRA  weight.

Figure 8. A gimballed two-degrees-
of-freedom (TDF) gyro.

Figure 9. A ‘tuned rotor’ operational gyro.

An operational gyro of the tuned rotor
type is shown in Figure 9. The rotor,
which consists of a ring magnet encased
in a soft iron return path fitted with a
circumferential slot, is driven by a
400 Hz supply. The torquer (torque ele-
ments) comprises four coils, wound on a
cylindrical former attached to the case.
The coils in turn fit into a slot in the
inertial ring where they can influence its
magnetic field. The pickoffs are also
magnetic devices consisting of differen-
tial transformers, which are influenced
by the flux in the inertial ring. This
method of pickoff can detect angular dis-
placements in the order of 0.1 seconds of
arc. To reduce non-magnetic, unwanted
torques, the gyro operates in a low
pressure hydrogen atmosphere.

Platform stabilisation

The gyros, accelerometers and assoc-
iated equipment are known as the
‘inertial platform’ or ‘platform’ to dis-
tinguish them from the electronic,
electrical and fixed components which
form the rest of an INS installation.

The rotating gyro assembly possesses
angular stability; the accelerometers do
not, and therefore must be stabilised.
This is achieved by mounting the gyros
and accelerometers to a common plat-
form. As the gyro case is attached to the
same assembly as the accelerometers,
their angular movement reflects the dis-
placement between the gyro case and the
rotor. These changes in movement are
detected and held to a tolerable level,
which in turn stabilises the platform.
The application of this technique is de-
tailed in Figure 10; however, the circuit
shown is for one axis (X) only.

As the signal detected by the pickoff
varies, the demodulator provides a drive
signal of the opposite polarity to the
platform drive motor, which adjusts the
platform attitude accordingly. Over-
correction is prevented by secondary
servo loops.

Stabilisation in three axes (X, Y and Z)
requires two gyros and three acceler-
ometers, one in each axis. However, the
Z-axis is generally used to generate
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platform correction terms and in air-
borne systems to provide altitude
information, whereas the X and Y axes
are used to generate navigational
information.

Platform corrections

When used for terrestrial navigation, an
INS is subject to two major forms of error,
coriolis error and centripetal error.
Coriolis error is due to the rotation of the
Earth, which acts upon the gyros, and
centripetal error is brought about when
the platform moves over the surface of
the Earth between poles.

Compensation for coriolis error is
achieved by the application of the
Earth’s rotation rate (approximately
15 degrees of arc per hour at the equator)
to the platform. However, the rate varies
with respect to latitude angle and is pro-
duced from a resolution of vectors, as
shown in Figure 11. These vectors are
calculated from the following equation:

Horizontal vector = € cos @
Vertical vector Qsin@

where omega  is full Earth rate
(15 degrees) and phi @ is latitude angle,

Centripetal correction is only applied
to the horizontal (X and Y) axes of the
platform, as the vertical (Z) axis is
insensitive to centripetal accelerations.

Ifthe platform isheld tangental to the
curvature of the Earth, moves at a con-
stant velocity, shares the Earth’s centre
of gravity, and moves over a great circle
path (one whose axis passes through the
centre of the earth), then the X and Y
axes will sense the path of travel as a
straight line and not require centripetal
correction. However, any other path re-
quires correction, which takes the form
of a constant southward acceleration
applied to the X and Y axis acceler-
ometers. This correction is required, as
the system, which is north-seeking,
possesses an inherent northward drift
when moving. The net result of the drift
and correction is a zero velocity com-
ponent applied to the accelerometers.
The correction is generated within the
system computer.

A servo system in conjunction with

} wmortor
0C MOTOR ORIVE SIGNAL

Figure 10. Gyro-to-platform
stabilisation loop, general
arrangement.

the system computer simulates the
effect of the platform sharing the
Earth’s centre of gravity. This is called
the Schuler pendulum effect, after the
scientist who demonstrated the effect of
Earth rotation.

To allow for radial accelerations in
the Z-axis, the accelerometer is cor-
rected for ground velocity over a curved
surface given by the following equation:
velocit.y2 X gravity

Earth’s radius
The necessary functions are generated
within the system computer.

System alignment

The operation of an inertial navigation
system uses the mathematical integra-
tion of acceleration to obtain velocity
and positional information. To imple-
ment any integration process, an
accurate initial reference must be
established, in this case velocity and
position. The establishment of these
references is called system alignment.
The alignment procedures entail the
matching of platform and computer
axes to external or internal known
references. External references can be
terrestrial, celestial or inertial. Terrest-
rial reference systems employ surveyed
lines, benchmarks, plumb-bobs and

radial acceleration

fh]

bubble gauges. These devices can pro-
vide level accuracies in the order of ten
seconds of arc and heading accuracies to
three minutes of arc.

Celestial reference systems obtain
information from star trackers and
radio sextants. Accuracies are similar
to those for terrestrial devices.

Inertial references comprise some
form of portable inertial platform. How-
ever, accuracies are only as good as the
last equipment calibration, which could
have been months previous to their use.

An external reference system uses
some form of interface unit to connect to
the INS under test. These interfaces
take the form of optical couplers,
synchro devices, electrical transducers,
digital-to-analogue or analogue-to-
digital converters, or some form of logic
conversion circuit.

Internal or self-alignment systems
use the sensors on the platform to sense
the physical deviation from a fixed posi-
tion to align the platform using its servo
systems.

To determine the orientation of a
three-axis, right-angled co-ordinate
system (INS), at least two reference
vectors are required. The Earth’s spin
and gravitational vectors are used for
this purpose when implementating a
self-alignment procedure. Using these
vectors reduces computer requirements
because the accelerometer outputs do
not require resolution into gravity and
vehicle acceleration components. Also,
as the accelerometers and gyros share
the same platform, their relative posi-
tions do not require computing.

A self-alignment is divided into three
inter-related modes. The first is coarse
alignment, or caging, followed by fine
alignment, or levelling, culminating in
an operation called gyro-compassing.

Coarse alignment involves slaving
the gyro gimbals to their own servo out-
put signals, or to some external source p
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Figure 1. Basic INS diagram.

Radio navigation aids are normally
used for this purpose. These include
Omega, Decca, LORAN and distance
measuring equipment (DME).

A basic inertial navigation system is
shown in Figure 1 and operates as
follows.

The accelerometer output (1) is
integrated to a velocity function (2). A
second integral produces distance
travelled (3). This is added to initial
position (4) and updates the present
latitude (7). Present latitude is proces-
sed to provide Earth-rate torque (8). The
velocity function (5) is processed to give
transport torque rate (6). This and
Earth-rate torque are added to generate
gyro correction (9). This quantity causes
the gyro rotor (10) to tilt with respect to
the case and generate an output signal
(11), which in turn is amplified to drive
the gimbal motor (12). The gimbal
motor moves the gimbal (13) in propor-
tion to the Earth-rate and transport-
rate terms, providing platform
corrections.

Inertial navigation systems are fitted
to military and commercial aircraft,
surface ships of all types, submarines,
hovercraft and space vehicles. To cater
for this variety of system applications,
the basic differences between types are
as follows:

e a shipborne system requires pre-
cision gyro assemblies but less
accurate accelerometers.

e an airborne system requires pre-
cision gyros and accelerometers.

® a missile-installed system requires
less accurate gyros but precision
accelerometers.

- Vy

ay Y DISPLACEMENT
ay [vacee |- - {oores ] RENeSR
ax X_ DISPLACEMENT
Ax| x ACCEL |—— = 00065 | aionG X axis

T
- Vg

EQUATIONS MECHANISED
BY COMPUTER
X =[f Axdtat=f Vydt

Y =ff Aydtdt =f Vydt

Figure 3. Simple INS computer.
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Figure 2. Two-axis navigation grid.

System description

An inertial navigation system can be
divided into the following sections for
the purposes of description:

o simplified INS operation
® accelerometers

® gyros

e types of gyro

o platform stabilisation

o platform corrections

e system alignment

® system computer.

Simplified INS operation

The objective of all forms of navigation
is to guide a vehicle from one point to
another, relative to a reference system.
Figure 2 shows a grid reference system
upon which the course of an aircraft has
been placed, and provides vector repre-
sentation of the movement of the X and
Y-axis accelerometers.

L
H

!
. AN
Wy —
2345 6 8 9 1011121314
TIME
HHHH
+ T ol 1|
Ax 1 =
i SN ! ]
01 456 78 91011121314
TIME
F+ 41 —
1 Jamuul
m 4BEn.
] @EBEE
Vy — 1+ 1;4_1 - S
ey N . 4 | i
0 456 7 9 1011121314
TIME
—t—1— T -4 YL
T
e o
- — .
012345678 91011121314
TIME

Figure 4. Acceleration input and displacement
output.

Figure 3 illustrates a simple form of
computer capable of resolving equations
relating to vehicle displacement. Fig-
ure 4 presents a graphical indication of
acceleration input and displacement
output.
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Figure 5. General arrangement of a slug-type
accelerometer.

Accelerometers

A basic accelerometer, shown in Fig-
ure 5, comprises a precision-machine
slug, or ‘proof mass’, which slides in a
frictionless tube when lateral movement
is detected. The slug is retained in the
‘null’ or zero position by springs. The
magnitude of slug movement is a mea-
sure of acceleration, which is converted
to an electrical signal by a ‘pickoff unit’.
An alternative type of accelerometer,
which operates on the pendulum princi-
ple, is detailed in Figure 6. This device
provides displacement data in angular

rather than linear form.

CASE
, APIVOT AXIS

SENSITIVE AXIS
L -

PENDULOUS MASS

X
NuLL

Figure 6. General details of a pendulum-type
accelerometer.



The relative movement of the mass in
most accelerometers is restrained and
therefore small, so small that it can only
be detected by electrical measurement
(via the pickoff). The pickoffs comprise a
pair of primary coils, mounted to the
instrument case. A secondary coil,
attached to the mass, sits between the
primary coils in the null position.

An excitation supply, applied to the
primary and secondary coils, is arranged
to provide zero output at the null. Under
acceleration, the secondary coil moves
towards one or the other primary coils
and changes the phase and voltage out-
put. The phase relationship between
primary and secondary coils determines
the sense of the acceleration (plus or
minus) while the amplitude is propor-
tional to acceleration magnitude.

In a typical application, the acceler-
ometer output is amplified and used to
drive a phase sensitive demodulator.
The dc output signal is used to reset the
mass to null, while generating a sense
and magnitude input signal to the
system computer.

This action is called torque rebalanc-
ing, which instead of measuring mass
displacement, measures the current
required to return the mass to the null
position. A torque rebalancing arrange-
ment is shown in Figure 7.

PICK-OFF SIGNAL
DEMOD

. ’ - J A . ' ~
A gimbal system, from Litton. This unit contains a cantllevered gimbal set comprising two non-floated,

two-axis, precession-tuned rotor gyroscopes and three fiexure-supported, non-floated, torque-to-

balance accelerometers,

to detect acceleration displacement, the
amount of electrical imbalance indicating
the magnitude of the sensed accelera-
tion. This signal is then used to operate
a coil, called a force motor, to reset the
ceramic discs. The reset current required
by the force motor, or ‘torquer’, provides
a computer input in a similar manner to
the inductive type of accelerometer.
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Figure 7. Schematic arrangement of a torque rebalancing servo.

Both types of accelerometer exhibit
natural oscillatory characteristics,
which are neutralised by immersion in
damping fluid, carefully matched to the
density of the mhss to achieve neutral
buoyancy. Other mechanical compon-
ents reduce vibration and component
instability to provide accuracies down
to 10~6g.

The latest types of accelerometer
employ ceramic discs and capacitive
pickoffs incorporated in a bridge circuit

However, the capacitive device uses
fewer components and is much smaller.

Gyros

In 1750, a Swiss mathematician called
Euler studied the behaviour of spinning
rotors and documented his findings. A
century later, a Frenchman, Foucault,
constructed a device to demonstrate the
Earth’s rotation. He called it a gyro-
scope, from two Greek words — gyros (to

turn) and skopios (to see or view). A
German, Dr. Kaempfe, produced the
first marine gyro compass, followed
three years later by Elmer Sperry, who
set the standard for gyro compass
design until the introduction of INS in
the 1950s. A modern gyro contains the
following items:

e wheel assembly
® gyro motor

e spin bearings

o float elements

e signal pickoffs

@ torque elements
® Jead-in wires

e magnetic shields
® case.

The majority of the angular momentum
of a spinning gyro is provided by the
wheel assembly, which is a compromise
of design factors. These include weight,
rotation speed, diameter and construc-
tion material. Gyro wheels are usually
manufactured of beryllium, to take
advantage of its mechanical stability,
However, titanium and stainless steel
are used for some applications.

A gyro wheel is driven by a polyphase
synchronous hysteresis motor, which is
excited by a high frequency supply in
order to achieve the required operating
speed. The relative inefficiency of the
motor is overcome by saturating the
rotor to produce a virtual permanent
magnet motor. However, the hysteresis
motor has the ability to maintain, at
synchronous speed, any load that it can
accelerate from a dead stop.

The spin bearings are either long-life
conventional ball bearing assemblies or
gas-lubricated bearings. The latter
eliminate metal-to-metal contact be-
tween surfaces once the device is operat-
ing. To achieve this state, the bearings

run in a bath of gaseous lubricant, P
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Inertial navigation systems
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Figure 12. System alignment servo loops.

possessing a particular orientation with
respect to the vehicle in which the
platform is fitted. The caging sequence
is automatically implementated by a
timing circuit and lasts for about 30 sec-
onds after system switch-on.

Fine alignment, together with gyro-
compassing circuit configuration, is
shown in Figure 12. The top feedback
loop identifies levelling. This involves
setting the pendulums of each acceler-
ometer to the null position, each
pendulum at 90° with respect to the
other two. This is implemented by con-
necting the X-axis accelerometer
output, via a function generator (G), to
the Y-axis gyro and vice-versa. When
the errors between the X and Y axes are
zero, the Z or gravity axis is automati-
cally in alignment. This provides one of
the unknown vectors; gyro-compassing
provides the other.

The bottom feedback loop in Fig-
ure 12 identifies the gyro-compassing
circuit configuration. If left uncorrected,
the platform Y-axis gyro would tilt
under the influence of the Earth’s spin
vector. The angle of tilt is called the
‘wander angle’ or alpha ). The system
computer produces a set of acceleration

One place where navigational systems are made
is in the Autonetics Marine Systems Division of
Rockwell International in California. Rockwell's
navigational systems are used in US Navy sub-
marines, and most function so accurately that a
sub can run submerged for months and still
surface within a few metres of designated locations.

For this kind of performance, preclsion require-
ments of the gyros are immense. The heart of the
gyros is a rotor consisting of a bail which must be
perfectly round to within four milllonths of an inch
— that’s about the width of a sliver of human hair
split lengthwise into a thousand pieces. The ball
spins In a cavity whose sides it clears by one-
eighth of a human hair, which means that a
microscopic particle can destroy its accuracy.

According to Bill Hanebaum, division manager
of advanced manufacturing technology at
Rockwell, “Human cleaning, regardless of the
technician’s dedicatlon and the completeness' of
the engineered manual procedure, had proved to
be an inconsistent operation in the production of
our precision navigational gyros.

The gyros have to be cleaned in a chamber

‘MR. SUPER-CLEAN’ KEEPS GYROS PRECISE

corrections to the Y-axis gyro for a
range of values for alpha, using a
modification of the coriolis correction
information detailed in Figure 11. The
acceleration correction is given by the
following equation:

acceleration correction = cos @ sina

When the output of the X-axis acceler-
ometer is zero, the platform has been
aligned in the present position and no
further system alignment is required.
The Y-axis gyro and X-axis acceler-
ometer are then connected in their

normal operational configurations
(X-axis accelerometer with X-axis
gyro).

System computer

The system computer consists of a
standard type of digital computer using
microprocessor chips for control and
computation purposes. The majority of
program and mathematical information
is held in EPROM memories. Access to
the computer control circuits is via an
operator-orientated keyboard. A set of
digital readout units provides navi-
gational and other data. ®

filled with filtered, pressurised nitrogen — an
atmosphere in which humans can work only with
oxygen masks, which bring contaminants with
them. Human operators also need to wear surg-
ical gloves to handle the pressurised, filtered
liquid Freon used to wash the gyro ball and its
cavity, and particles slough off these, causing
contamination, regardless of the quality of the
gloves.

Bill Hanebaum's answer to these difficulties
was the invention of ‘Mr. Super-Clean’, a robot
specially designed by another Rockwell division to
meet the super-accurate needs of gyro pro-
duction. The robot needs no oxygen mask or
gloves, and its.arm can move vertically and hori-
zontally, can extend, rotate, and open and close
its grippers. Allmovements are controlied to within
thousandths of an inch, and the robot can remove
particles invisible to the human eye which could
nevertheless affect the accuracy of the gyro.

An AIM 65 microcomputer, manufactured by
another Rockwell organisation, controis the robot,
providing a control system for under $1000 while
stillmeeting designers’ specifications.
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Zener IN4743 13V
Zener IN4744 15V
Zener IN4745 j6V
Zener IN4746 18V
Zener IN4747 20V
Zener IN4748 22V
Zener {N4749 24V
Zenet IN4750 27V
Zenet IN4751 3OV
Zenet IN4752 13V
Zenet Diode 62V
Zener Diode 75V
Led Flashing Red
Led Small Red 3Imm

2 00
3 &%

Tweeter Foster CN COSONOS
Tweeler Phil DME ADOI4OTS
Tweeter Phil DME ADO162T8
Tweeter Phil DM ADOI6O5T8
Tweeter Phil DM ADOWSIOTE
Tweete! Hom Pioneer OSO
Tweeter-Dome Plonee: O48
Tweeter Piozo HF1 KSNIOOS
Tweeter Piezo HF1 KSNIOI6
Tweater Plezc KSN1O25
Tweeter Fost Ribn ELIOTO8
Mid-range CNAD!
Mid-1ange 45 tn Pioneer 102
Mid-range Fost. Cone CI30MO6
Mid-1ange Grill Pioneer 180
Mid.r1ange-Dome SOW
Mid-range Phil DM ADQ2OSQ8 u OO
Mid-tange Phil DM ADO2160O5Q8  39.50
Wooter 4 in Magnavox 4W 12.50
Wooter Phil 5in ADSO6OWS 17.50
Woofer 7in Phil AD7000IWO 24.9%
Woofer 8in Fost C200L09 10.50
‘Woofer 8n Ploneer 30 watt
Wooter 8 itn Magnavox SMVMK2
Wooter 8in Phil ADSOS52W8
Woofer 101n Ploneer 5O watt
Wooter 101n Fost C250LO9
Wooter 12in Fost C3IO0LOS
Wooter 12in Pioneer 65 watt
Wooter 124n Pioneer 90 watt
Wooter 124n Phil ADI2SOWS
E2300 W/range 4 in Fost CIOCKO3
W/iange 130 mm Fost C130KO3

23838

SRoGELEe
88522325

0000a0
8588856583

CeoiBls
08883888

L

ol
-
Q0

0000000
009 00090000N0~0

2348 53868k

gk

BDVo48
BDV65B

18. BFIlS
29.50 BF109-BF173
BF18O

8858858558588
g

BF469
BF470
BF494

BFR84
2N6027 (DI3TD
2N2646

PRogRccvop00po

[+]
wow
000

W/range 6in Coral 6A25
w/tange &in Economy Speaker
W/range 81n Magnavox 8WR

W/iange 12in Magnavox 12WR

400 Kit Coral 85A1 ) Way Speaker

K1t Cozal IOSAI 3 Way Speaker
Kit Coral 12SA1 3 way Speaker
Kit PASIOO P/Less 3/12°

K1t PAS6O F/Lass 3/10*

K1t PAS2S P/Less 2/8°

Kit ETIHO00/1 4 Way Speaket
Kt ETIA000/2 3 Way Speaker
Bookshel! Speakers

Cabinets Suit 12SA] Pair
Cabinets Suit P/ Less 12"
Cabtnets Suit 4000/1 Pair
Cabinets Sutt 4000/2 Pait
X/over 2 Way 8OW 35K XOL
X/over 3 Way 2K/6K XO2
X/over 3 Wway JIOOW

X/ovet 2 Way Phi] 160078
X/over 3 Way Phil 500. ‘500
X/over 3 Way Phil 6Q0/4K Paur
X/over 3 Way ETI4000/23 Paly
X/over 3 way ETI4H000/] Pau
Speaker Cloth Black CKFO21-152
Speakes Cloth Grey 15 m wide
Speaket Cloth Biow n Striped
Speaker Cloth Brown

Speaker Cloth White

Speaket Cloth Brown/Gold
Sealent Speakers 2 mirs
Velcro Tape (2) 30 cm $J3536

Innetbond 900 mm wide /1 metre

Speaket Mini 225 inch
Speaker Horn 5" Piastic
Speaker Hotn 5X8 Plast K817

10.50
1050
6.50
10.50
250

1
380
Lo9
9.95
26.00

328
TT800 {2N40O30) LZO
Y

Led Small Gteen ymm

Led Yellow 3mm

lLed Red Smm

Led Green Smm

Led Yellow Smm

Led Orange Smm

Led Cleas/Red S5mm

Led Rectangular Red

Led Reciangular Green

Led Rectangular Yellow

Led Rectangular Red Bright

Led Rectangular Red Normal 0.15
Led Rectangulag Yellow 015
LT303 Display Lso
DL7O4 led Duplav
DL7O

FNDSOO Display
FND50O7 Dispiay

TRIAC SC14ID
TRIAC SC146D
TRIAC SCISID
<S)‘I’d Diac

4N28/4N25
7
741501

uceo
7805/1.M340TS
7812/1M340T12

LM337 V Reg TO3
7905 LM320T5
7912/1M320T12
M15/LM320TIS |
LM3OXS/LMION 285
ZE6205 TEHOS SA SV
2620 MWL
Tros0r 2GaRam
ZESS14 2114 4K Ram
ZE6S16  4li6




Project 91

Build a ‘photophone’
light beam transceiver!

Unlike the telephone, the photophone is probably
Alexander Graham Bell's most obscure invention. Instead
of wires, you can talk on a beam of light. This modern —
solid state! — version is simple to build and remarkably

effective.

A PHOTOPHONE is a device for send-
ing voice signals along a light beam.
The word ‘photophone’ dates from 1880,
when Alexander Graham Bell coined it
to describe his own light-beam com-
munication system. At his death in
1922, Bell was still convinced that the
photophone was his most important
invention, more important even than
the telephone, which by that time had
spread into a worldwide network.

However, the world in general dis-
agreed with Bell and went ahead with
communication systems using wires or
radio waves as carriers, in preference to
light waves. (The development of fibre
optics may reverse this trend, but that’s
another story.) The photophone was
forgotten by everyone except a few
historians of science.

In the interests of nostalgia and
entertainment we have revived this
ancient invention, using some modern
electronics instead of the cumbersome
and unreliable modulation and detection
equipment that Bell was forced to use.
(He was working in the pre-electronic
age, nearly thirty years before triode
valves were invented and seventy years
before transistors.)

The principle
The basic principle of the photophone is
that a normally flat mirror is made to

Bell, inventor of the photophone, pictured
in 1876, the year he patented the tele-
phone.

Phil Wait
William Fisher
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lllustrating the basic principle of the photophone.

flex slightly by sound waves impinging
on it. A light beam is reflected off the
mirror and aimed at a photosensitive
receiver. As the mirror is flexed by the
sound waves it becomes alternately
convex and concave, which means that
the beam reflected onto the receiver be-
comes alternately wider and narrower,
in time with the sound wave. The total
number of photons in the light beam is
not altered by these changes in its
width, but the fraction of that energy
which falls on the receiving surface does
vary (providing the beam is always
wider than the receiver). So the intensity
of the light received varies with the
width of the light beam, which in turn
varies with the curvature of the mirror,

which is caused by the pattern of sound
waves hitting it.

The variations in light intensity at
the receiver can be converted into an
electrical signal which drives a loud-
speaker via an amplifier to reproduce
the sounds originally produced at the
transmitting end. The whole arrange-
ment is a kind of amplitude modulation
of the light beam, with the mirror acting
as the modulator and the photosensitive
surface acting as the demodulator.

Transmitters

The first problem is to make the mirror
flex in time with the sound wave. Bell’s
original mechanism for doing this was
very simple. He used a thin mirror p
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Project 918

The assembled prototype transmitter and receiver. The transmitter was powered by a 6 V lantern battery,
the receiver by a 9 V transistor radio battery. We used a solar cell mounted in a lantern reflector, as

described below.

firmly glued over the end of a flexible
tube. When he spoke into the other end,
sound waves travelled down the tube to
make the mirror vibrate. This method is
quite effective and you can use any kind
of tube — a rigid cardboard or metal
cylinder, for example. The mirror is
more of a problem, because it needs to be
quite thin to flex enough in response to
unamplified voices. You may be able to
obtain an ultra-thin glass mirror from a
scientific equipment supplier, but some
kind of reflective foil will be easier to
get. Ordinary aluminium foil is an
excellent reflector but it tears easily
and it’s hard to keep it uncreased,
although these problems can be avoided
to some extent by sticking adhesive tape
to the back of the foil. Aluminised mylar
(or other plastic) foil is probably best, if
you can find any.

For our own transmitter we opted to
use a circular glass mirror of normal
thickness, such as you might buy in any
chain store as a shaving mirror (the flat
variety — not concave). We mounted
this on the frame of a 150 mm diameter
circular loudspeaker and made an amp-
lifier to drive the speaker with sufficient
power to flex the mirror. If you want to
use this method, buy the speaker first,
then look around for a shaving mirror
the same diameter or slightly larger.
Remove the metal or plastic rim and you
will usually find two mirrors, one flat
and one concave. Discard the concave
mirror and glue the flat one to the metal
rim (NOT the cone) of the speaker,
using epoxy resin. Don’t use a silicone
compound like Silastic, because the
joint must be rigid. The wider the

26 — September 1982 ETI

speaker and mirror you use, the better
the range and the lower the distortion,
because a wider mirror can flex more.
The amplifier and microphone are
described under ‘Electronics’.

Receivers

There are several photosensitive
devices which might be used in a
receiver. Light dependent resistors
respond too slowly, but a phototransistor
is much faster and could certainly be
used. Bell’s original photophone receiver
used selenium photoresistors in series
with a battery and a telephone earpiece,
but he had great difficulty with this

Close up of our receiver input device. This con-
sists of a small solar cell piece mounted in a
reflector taken from a ‘Dolphin‘ lantern. To mount
the cell, we cut a slot in one side of the reflector,
put Silastic on the rear of the solar cell (leads
already attached) and inserted it in place. It proved
very effective.

system. (Bell deserves credit for any
success with this astonishingly crude
arrangement. As Dr. Johnson remarked
about a dog walking on its hind legs — it
was not done well, but it is astonishing
that it was done at all!)

For our receiver we opted to use a
‘solar cell’, which is a kind of silicon
photodiode. The large area and easy
availability of solar cells make them the
best choice overall. The effective area of
the cell was made even larger by mount-
ing it near the focus of a parabolic
reflector taken from a hand lantern and
an even larger effective area could be
obtained by using a car headlamp
reflector. Bell’s original photophone
used a reflector nearly a metre in
diameter to gather the light, but anyone
thinking of using very large reflectors
should remember that the reflector
must not be wider than the beam it is
collecting, otherwise the modulation
cannot be detected.

Light sources

In principle any light source will work.
At night, with no other lights nearby, a
pocket flashlight has been reported to
work by some experimenters, but we
haven'’t tried this ourselves. In daylight
you need an intense and collimated (i.e:
parallel) beam to get any reasonable
range. A gas laser (such as a helium-
neon type) is an ideal source, which in
principle could give you a range of
several kilometres in open country or
over water, but some precautions are
necessary. A low power laser is safest,
preferably one having an output of one
milliwatt. If possible, a ‘beam expand-
ing telescope’ should be fitted to it. This
increases the diameter of the beam
making it easier to aim and reducing
possible harmful effects to the eyes of
any person who may accidentally look
into the beam. The person setting up the
receiver should not look toward the
laser. Note that the beam at the receiver
must be larger than the receiving
device. This is where a beam expanding
telescope helps.

This project makes a good ‘science
demonstration’ project if your school
science department has a suitable laser.

However, a much more readily-
available light source is the Sun whose
light output is quite intense and has
reasonably parallel rays. Using reflected
sunlight, we found that we could com-
municate intelligibly by photophone
over distances of a few hundred metres.
With more efficient transducers (ours
were deliberately simple) this distance
could probably be extended. S
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* RECEIVER 47k
TRANSMITTER 10k

Rb

10k < R1
TRANSMITTER < 100k
ONLY

>

100k LM301 SWITCH POT

Cc4
4u7

10k LOG

GAIN

Circuit of the amplifier used in both the receiver and transmitter of the photo-
phone. Note that Rb is used only in the transmitter and that the vaiue of R3

differs between the transmitter and receiver.

Electronics

To amplify speech to drive the loud-
speaker of the transmitter, we designed
a simple amplifier around two ICs — an
LM301 voltage amplifier and an LM386
power amplifier. There was no point in
making a low noise, low distortion amp-
lifier because the transmitting and
receiving transducers are relatively
noisy and non-linear. However, per-
formance is quite acceptable. Speech

signals from an electret microphone

“insert are amplified by the LM301, then
attenuated by a gain-control potent-
iometer before being fed to the LM386,
whose output drives the loudspeaker.
The large speaker needs a lot of current
todrive it, so a six volt lantern battery is
the best kind of power supply.

The receiver uses a very similar amp-
lifier to boost the tiny signal derived
from the solar cell, the dc component of
this signal being blocked by a capacitor.

6 VBATTERY

ET1918
A
et
ELECTRET Rb
MICROPHONE B 10k
INSERT
G H ]

£ r’*ﬁ
_\ REFLECTED LIGHT,
o SOUND MODULATED
i
E
oureut || || ‘ |
F 1\

r 7/

SPEAKER  MIRROR
= K
POWER i

RV1

10k LOG

SWITCH POT [E]

Wiring diagram of the photophone transmitter. Note the wiring to the rear of the electret microphone
insert. You'll find one connection attaches to the mic case. This is the ‘common’ and goes to B on the pc
board. Some inserts have leads already attached. Usually the common lead will be black. Use a shielded

lead between the mic and the input to the amp.
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Photophone receiver wiring diagram. Use a shieided
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SWITCH POT o

lead between the solar cell and the amplifier input.

Don’t forget to connect a 100 ohm resistor in series with the lead to terminal A on the amp.
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The receiver amplifier is so similar to
the transmitter amplifier that it uses
the same pc board design. The only dif-
ferences are that the feedback resistor
(R3) around the LM301 op-amp has a
larger value in the receiver to give

(= HOW IT WORKS — ETI-918 sy

Sound received by an electret condenser
microphone is amplified by the transmitter
amplifier and used to drive a loudspeaker. A
plane (i.e: flat) mirror attached to the housing
of this loudspeaker is fiexed by the sound
wave emitted by the speaker, so that it be-
comes altemately convex and concave as the
sound pressure increases and decreases. A
beam of sunlight refiected by the mirror onto a
solar cell at the receiving end becomes broader
or narrower as the mirror flexes, in phase with
the sound pressure variations. Providing the
beam always completely covers the collecting
surface, a broader beam means that fewer
photons are collected by the solar cell and a
narrower beam means that more photons are
collected.

The variation in the number of photons
collected causes a proportional variation in
the current generated by the solar cell. These
current variations cause variations in the
voltage across resistor Ra, and these voltage
variations are amplified by the receiver amp-
lifier, which drives a small loudspeaker to
reproduce the sounds spoken into the trans-
mitter microphone.

The transmitter and receiver amplifiers are
essentially similar, each using an LM301
op-amp (IC1) for voitage multiplication and an
LM386 power amplifier (IC2) with a switch.
potentiometer (RV1) between these two ICs for
manual gain control. Resistor Rb (in the trans-
mitter amplifier only) provides bias for the
electret microphone. Capacitor C1 blocks dc
signals. The gain of IC1 is set by the ratio of the
resistance of R3 to the impedance of C1 at
audio frequencies. The potential divider formed
by R1 and R2 biases the non-inverting input of
IC1 up to haif the supply voltage, so that IC1
can be used with a single ended supply. C4
blocks any dc offset of IC1's output, R4 and CS
prevent instability around the output stage
and C8 prevents any dc offset from being
applied to the speaker. C4 and the internal
resistance of the battery form a low-pass filter
that removes battery noise from the supply
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See ‘Shoparound’ page in this issue for where to
buy components

higher gain, and the transmitter has an
extra resistor (Rb) to bias the micro-
phone. Only a small speaker is neces-
sary for the receiver, so that a nine volt
transistor radio battery can be used as
power source.

Construction

We haven’t designed any kind of box
for this project. Obviously permanent
housings for the transmitter and
receiver will make the photophone
much easier to use, but you can’t make
them until you've done some experi-
menting and finally decided what shape
and size of reflectors you are going to
use. In any case, this is a magazine
about electronics, not carpentry or
metalwork!

The two amplifiers should present no
difficulties in assembly, providing you
remember the usual precautions —
check the orientation of capacitors,
diodes and transistors, use a smallish
bit when soldering the IC pins and let
the ICs cool down for a few seconds
between soldering each pin.

The electret microphone insert is
polarised, so it can only go one way
round. Make sure you solder the nega-
tive lead (usually black) to point B on
the pc board and the positive lead

Printed circuit board artwork, full size.

(usually red) to point A. Glue the flat
mirror to the metal rim of the transmit-
ter loudspeaker (not to the cone), using
epoxy resin (not any other adhesive).
Some solar cell pieces come with leads
attached, some do not. If you have to
attach your own leads, do it very care-
fully, using a low wattage iron and thin
flexible wire. Most cells have electrodes
on the front and back surfaces: solder to
the back electrode first, by forming a
small pool of solder near the edge of the
cell and holding the end of the wire in
the pool until it cools. The front electrode
is usually in the form of a thin strip and
needs more care. Apply enough solder to
form a bump or ridge, reheat the solder
and position the second wire. The leads
must be protected from strain and can
be glued to the reflector if one is used.
Connection to the amplifier should be
made through shielded cable. Don’t for-
get to insert the 100 ohm resistor (Ra) in
series with the lead that connects to
point A on the pc board (see the overlay
diagram). The solar cell can be held in
position with plasticene while you are

ohotophoneé

experimenting, or with silicone com-
pound (such as Silastic) for a more
permanent bond.

Operation

Leave the receiver with a friend and
walk in the direction of your shadow,
then point the transmitter so that the
sun’s reflection is directed at the
receiver. It helps to put the receiver in
the shade, so that you can see the spot of
light from the transmitter mirror more
easily.

You’ll find that only a very small
movement of the transmitter is enough
to move the spot off the receiver, so it’s
easier if, once you’ve got the direction
approximately right, you keep the
transmitter steady on the ground oron a
table and move the receiver to make the
fine adjustments. Alternatively, you
could keep the receiver fixed and mount
the transmitter on a tripod.

A word of warning — don’t point the
light beam at your assistant’s eyes (or
anyone else’s) if you’re using the sun as
the light source. To be safe, wear sun-
glasses (half-silvered types cut out most
light) and never look directly at the
mirror. ®

e PARTS LIST — ETI-918 ey

The following is a list of parts needed to build an
electronically amplified transmitter and receiver to
our specifications. The numbers In brackets rep-
resent the total number of components required of
that value or type. If you are not using an amplifier
in your transmitter, you will only need one of each
component listed (i.e: one of R1, one of R2, etc.)

Resistors .......... all 2 W, 5%
RLEE |, . o'W LAY 100k (4)
P s el (2) see text
B R pipd i ey 10R(2)
Ra ...ooooavnnnns 100R (1)
(o) IR 10k (2)

(= )| g e .. 10k log. switch pot
Capacitors

C1,C4 4u7/16 V RB electro. {4)

C2 ...............100ngreencap (2)

P s o o dhiwed 4p7 ceramic (2)

(F5) S [N WY | 47n greencap (2)

Cc7,C8 100u/16 V RB electro. (4)

Semiconductors
IC1
IC2

......... 301 op-amp (2)
.. 386 power amp (2)

Miscellaneous

One or two ETI-918 pc boards, one electret micro-
phone insert, small solar cell piece, parabolic
torch reflector, small 8 ohm speaker, 150 mm
8 ohm speaker, 150 mm or larger diameter round
mirror to match diameter of speaker, 6 V lantern
battery, 9 V transistor radio battery, shortiength of
shielded cable, insulated hookup wire.

Price estimate
$35 — 840

{complete)

822 — 825

{electronics only)
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NEW STORE
* %% CHEGCK

JAYCAR IS PROUD TO ANNOUNCE THE OPENING OF THEIR SECOND
SELL OUT IN DAYS SO CALL INTO OUR

o FLASHING | MAINS FILTER Q! SHOCKING NEWS ZENER DIODES
@ LED's {NEW LOW PRICE A for your glory box
< i MERE $3.50 ¢
£ 2 for ¢ 250V AC@3A. |, 0 Have you found that your plastic 15
NEW ",’ & soled creepers are blasting holes each
LOwW 7/ ; thru your valuable MOS?
- . WERE $14.50 NOW $1 2.50 That's right, good old static
PRICE . electricity is a killer for MOS for 10
Flashing LED’s — NEW LOW $2.00 CHOPPED!! (le. CMOS, RAMs, LS| etc). _
PRICE. This month only $2.00 chopped Don’t despairwehave conductive Improve your Dowry with these!
Will they ever be this cheap | from our normal price. foam, sheets to' protect them, The following values only (5%
again? Includes data sheet. The most | A whopping 6'x9" sheet — 1 watt),
Thousands went at 49¢ (for one) | economical mains filter avail- | (150 x 2?8mm). i 9V1, 10v, 13V, 16V, 20V, 22V
now you can have 2 for 79¢!! ablel! Holds 00’s of devices!!! 24v, 30V, 39V & 56V,

MUFFS SCARCE — GRAB NOW!! | OHMS LAW BREAKTHROUGH

ARLEC TELECOM

- ONLY $36 each (Paint extra) TRANSFORMER -
—y Programmable resistors. We have exclusive = r
rights to a totally new cohcept in resistance. -

ONLY

$1950

Just imagine you are slaving over the sold-
ering iron: IYs 2.00am on Sunday morning
and you need a 39.7K % watt. What do you
do? You break out the Jaycar programmabile
resistor!! Each resistor Is supplied blank &
you just paint the colours on yourselfll 600 ohm — 600 ohm Telecom approved
What couid be more simpie?? Once paint transformer.. Ideal for coupling to Tel_ecom
Is applied the resistor conforms to .the value \ﬂ) iines with the safety of dielectric Isolation.
required,

WILL POTS EVER BE THIS CHEAP AGAIN????
PACK 1

This pack contains over 50 assorted potentiometers (see note below). We have

ONLY $5.95 for a set of two
(One for each ear)

The Sennheiser HD414 Earmuffs are now
back in stock. Who needs a pair of mangy
muffs around the ears?

Spruce up your Headphones with these
bright Blue earmuffs,

P&P$1.20

kilo it's fantastic value despite the extra postage.
$19.50
This is the big daddy of them all.
THAT’S JUST UNDER 14 CENTS EACH!!

deliberately kept the weight of this pack down to 500 grams so that postage is
not too bad.

THAT'S JUST UNDER 20 CENTS EACH!! s9.95
PACK 2

P &P $4.00

(Note the higher than normal postage)

THAT’S JUST OVER 16 CENTS EACH!
Over 250 pots in all!! Enough to last most people a lifetime. The advantage of this
pack is that you usually get a fair quantity of each value which can be handy.
We send this one out by road because postage would kill us!!
NOTE: Each pack contains the same style of pot which includes:- single gang and dual gang. Switched and unswitched in
log and linear. All pots have plain shafts, most with a flat and have either PCB type terminals or solder eyelet terminals. Up
until June this year they sold for 50 cents each (single gang) in 100+ quantities. THEY ARE BRAND NEW STOCK

This pack contains over 120 assorted potentiometers. Whilst weighing in at over a
PACK 3
$6.00 Freight
$34.50
JOSEPH'S COAT BINDING POSTS CHASSIS/PCB INSULATE09

We keep standard binding posts in
the followingcolours: RED, BLUE

BLACK, WHITE, YELLOW &

GREEN. If you want any other
colours buy vyourself a can of
spray paint Japanese made quality

Ideal if you cannot avoid having mains
on the PCB and there is no room for
bulkhead-type fuseholders.

3AG type only. Japanese quality.




SPEGIALS-
US DUTT * * *

STORE — RIGHT AT CARLINGFORD COURT. MOST OF OUR SPECIALS

YORK ST OR CARLINGFORD STORE AND SAVE!!!

INSULATED 6.5mm
STEREO JACKS

ONLY
(g

S1...

Body moulded in glass-filled
nylon. ldeal where earth loops
are a problem. We have been
selling them for years but for-
got to tell you about them.
Isolates front panel from signal.

spring cord relief grommets for
long wear and tear.

NEW! NEW!! NEW!! NEW!!
METAL RCA PLUG RANGE

We stock high quality metal RCA N\
line plugs — both Nickel plated
and Gold plated. Both plugs have )

Nickel plated plug

Metal line socket

1-9 10+
60c
Gold plated plug  $2.
Gold plated chassis socket
$2.

50c

AT LASTIUI!
[

$ 6 .95 each

Double-Pole Double
Footswlitches.

We had to Import these oursselves
10 get the quality at areasonable
price.

Heavy duty. Ideal for any music-
al effects-pedal application.

50c Throw

50 $1.95

95 $2.26
45¢c

MASSIVE PRICE
BREAKTHROUGH!
-NOT ATOY -
—~ NOTAKIT -

wireless gujtar link

As reviewed in
September EA

149.50 Send SAE for further details

Free yourself from the lead to the amp. This
unit gives a ROCK SOLID SIGNAL over a
50 metre (YESI|) range. Specially designed
to take electric guitar signal levels. This small
9V battery powered unit clips to the strap.
Y ou won't notice It when playingi Transmits
to any FM tuner in the little-used 88-100
MHz band. You can even practice at home
on your Hi Fi. This is a professional unit at
a budget price. Bring your guitar in for a
demo or send SAE for more information.
This unit Is 100's of dollars cheaper than
inferior units.

~

C @/é @ Detector

CONSUMER FLOP — CONSUMER FLOP
CLUB, HOTEL, HOSTEL & MOTEL MANAGERS
PLEASE NOTE

Chamber Smoke De

investment,

that such » product would have wide sppeal,

e they were $49.50 no-one wanted them. The price fell to a very

reasonable $29.50 and still they stayed on the suppliers shelves.

‘e have now been in instructed to cleas them for less then % ot $29.50

Contains Americium 241
fonization Chamber

9V Mallory Duracell included
Contsins very loud solid state
buzzer

12 month factory warranty

>k

One of the greatest consumer tlops of the last decade was the lonizstion

tector. Even though it is a briltiant product {reliable

compact, easy Installation, tsil-safe etc) it just did not sedl, Human

nature being what it is finds safety oriented products pust not worth the
e all know that accidents and fires never happen to USH

As smoke is the greatest killer in a fire, the market research gurus thought

e

wFamousxGENERAL &3 ELECTRIC

BURGLAR ALARM SLASHEOQ!!!
HUGE SCOOP PURCHASE — ONCE SOLO FOR OVER $1

Amazingly low peice tor a full feature ultrasonic proximity /burglar alarm.
+ Completely selt contained + 12 month manufacturer guarantee +
Instant or delayed alarm + Handsome imitation woodgrain + Cabinet
measures 1B0Wx85Hx 100D + Programmable multi-code disable switch -
+ Single 9V Alkaline battery * lasts ane year + Unit beeps when battery
gets low + Contains receiver element designed for greater sensitivity
y + Worth

4+ Uses §

talse tef fethe-art LS) circul

the money In parts alone + Comprehensive 24 page manual included +
Comes complet: with 4 window detefrent stickers ¢+ Absolutely no

installation needed. * Battery extra
SAVE A FORTUNE — COMPARES WITH UNITS OVER $100
Below cost distress stock - Factory orders to sell.

LAMP/CdS
CELL ARRAYS

ONLY

<| 195

Extremely useful component.
At one end of an enclosed tube
a filament (long life) lamp. At
the other end a Cadmium Sul-
phide cell. As the current thru
the lamp Increases, the resistance
of the CdS cell decreases.

— Provldes dlelectric isolation
between circuits.

ldeal as ‘‘nolseless’’ volume
controls.
— Can be used in volume

compressors etc.
— Many other uses.
— Globe voltage 6-24V.
— Very compact dimensions.

POST OFFICE
STREET

PENNANT HILLS ROAD

KENTUCKY

FRIED
CHICKEN
—

CARLINGFORO
COURTY

KELLER STREET

CARLINGFORD ROAD

DARWIN STREET

REWBRANDT AVERGE

We have the largest range

Size

/

Pack Qty. Price
$1.50
$1.65
$1.75
$1.85
$1.95

*10
115
120
125
130
Sizes in mm

bbb

MILTON STREET
;v.
e
m
S
<

(2]
)
~

2,
m
m
~

i
S
D
A

125 YORK ST SYDNEY 2000
Ph. 2646688 Telex: 72293
Mail Orders To:

Box K-39 Haymarket 2000

give your
atoucho

High Quality Phenolic Standoffs. Most
with brass threaded inserts.

Metric 3mm x 5mm ISO screws.

of these hard-to-get components.
(100 mixed)
0.25 ea

0.32 ea
0.35 ea

* Bakelite thread t Brass thread

roject.
(@Jec

in Australia
Price Bulk
0.19 ea
0.30 ea

NEW SHOP HOURS ]
Mon-Fri 8 30 t0 5.30pm

Set 8.30 t0 12.00pm
Thurs ndoht to 8.30pm

POST AND PACKING CHARGES
$5-$9.99 {$1.20) $10$24 .99 ($2.40)
$25-$49.99 ($3.50) $50 $99.99 ($4.60)
$100 up {36.20)




and now we have

Collet Knobs*

and caps and pointers
and figure dials and nut

covers . .. and they all
fit together to

form competitively \»{.J

priced, vibration-proof o

and very satisfying

knob ' .
N

assemblies e
Call us NOW! & - o
to talk about your requirements . . . - 38

from single to O.E.M. custom made quantities.

& C&K Electronics (Aust.) Pty Limited
15 Cowper Street Parramatta NSW 2150 ‘
PO Box 229 Parramatta NSW 2150 Telephone (02) 635 0799 Telex 23404

Agents Melb. 598 2333/Adel. 277 3288/Bris. 36 1277/Perth 458 7111/Hobart 34 2233/ i f
Laun. 31 6533, Manufactured by

COMPONENTS SIFAM LTD England

Bringing you the excellence of International Professional components

@ HITACHI

Hitachi Promise You Quality
and Reliability

Hitachi Oscilloscope Hitachi Portable Oscilloscopes
V-1050F/100MHz [V-650F | DC~65MHz DUAL- TRACE DELAYED SWEEP]
. Large Bright @%160m soreen. V-353F | DC~35MHz DUAL-TRACE DELAYED SWEEP|
| V-203F | DC~20MHz DUAL-TRACE DELAYED SWEEP
2. Quad trace operation. | V-352F | DC~35MHz DUAL- TRACE
(CH1, CH2, A trigger and B trigger) v 302F Dc 30MHz DUAL-TRACE
. High sensitivity 500 V/div (6MHz) z%} gg _20"":':1 DUAL-TRACE _ .
- High accuracy 2% (+10 to 35°C) V-181F 'bc_»—:::_:nz gIUN‘:;LL;ﬁI':(;ECE_ N
- Alternate time base operation. e i o
20 MHz bandwidth limitter. Hitachi MIEI Portable Oscilloszﬁpes -
DC~50MHz DUAL-TRACE DELAYED SWEEP
215(W)XIIO(H)X350(D)mm 5kg
DC—20MHz DUAL-TRACE
215(W) X 110(H) X350(D)mm 4.5kg

—_

N O s w

. Full TV triggering.

v-209

STANDARD COMPONENTS PTY. LTD. AWA New Zealand Limited

10 Hlil St., Leichhardt N.S.W. 2040

PH. {02)660.6066 (13 lines) Wi-neera Drive, Porirua. N.Z. P.O. Box 50-248

Telephone:PRO 75-069
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MAGRATH’S
6-PACK SPECIALS

6 for the priceof §
DIGITAL & LIN CAPACITORS

EAR
$1.50

6x4016B Normal Special
6X4066B $2.40 Price Price Per
6x4511B 83.45 [STETTNER 3.12 pf  EachPack of 6
6Xx74LS00 $1.00 | CERAMIC TRIMCAPS 50c 82.50
6X74LS04 81.00 | ELECTROLYTICS
6X74LS14 $2.00 | 2.2MId 25V RB's 16¢ 80c
6X74LS90 $2.10 lOM;g lg¥ RB's }gc Bgc
6X1M324 5210, | | TR S g oo
6XLM340KC-12 $6.00 | 201422V RE's Ay
6XLM340T-5 82.55 | 47Mfd 25V RB's 22c  81.10
6XUA317UC Regulator $6.00 | 100Mfd 10V RB's 20c  81.00
6XUA348PCOpAmp 84.25 | 100Mid 25V RB's 26c  s1.30
6X74C00 $1.00 ZP%)C\Yf%gVE%gs 36c  s1.80
g§;28(1)27 :}(5)3 881;\@ 100V Géeencaps 8¢ 4gc
< 47Mfd 100V Greencaps 8¢ 40c
LEDs $10% oy oeeene SEE
S 4 1 reencaps 14c C
GRVE053s 3se| SMEN G i e
.039Mfd 100V Greencaps 14c¢ 70c¢
BRI DG Es .056MId 100V Greencaps 14c¢ 70c¢
6XKBPC602 6A 200V $5.00 | .068Mfd 100V Greencaps 14c 70c
sc RS I Mfd 100V Greencaps 14c 70c
HARDWARE
6X6006L 6A 600V $4.00 | RCA Plugs 20c  81.00
RCA Chassis sockets 35¢ 81.75
DIODES 3.5mm Plugs mono 20c $1.00
IN4002 100 per pack 84.50 | 3,5mm Chassis sockets 35¢  81.75
IN4148 100 per pack $3.50 MSI?'Z Push to make 3 T
R q switc 5¢ 1.
T P NSISTORS Philips Carbon Resistors
6XPN2222A 25¢ %W 50 per pack $1.00
2W 50 per pack 81.00

Ask about other 6-Pack Specials
There's lots more

\_ J

(AUDIO POWER ] (HIRSCHMANN )
AMPLIFIERS CONNECTORS
from Screened Multipole Connectors

Top qualjty German made

Sanken & ———a
X\
ngffmg .- :,‘_zgfw
> 5 Pin Piug 80.45
Multi-purpose Linear Amps 6 Pin Plug 80.45
0.5% harmonic distortion 7 Pin Piug 80.55
'2db response 8 Pin Plug $1.20
20 to 100 Khz 5 Pin Socket 80.45
Built-In current limiting 6 Pin Socket $0.45
SI-1010G 10W output  $10.40 7 Pin Socket 80.50
\SII 1050G 50W output  837.60 d Pin Socket 80.83J

2EPV ooEpVER o \E

PHILIPS HI FI SPEAKERS

AD 12250/W8 12" 100W RMS $85.00
AD 02160/SQ8 2" Dome Squaker $39.00
AD 01610/T8 1" Dome Tweeter 815.30

ADF 600/4000/8 40 Watt RMS Crossover 8$29.30

TAX PAID

( UNBEATABLE PRINTER
VALUE FOR YOUR
TRS80™ or APPLE®

MICROLINE 82A.
120CPS Serial Dot Matrix Printer.

[ qPERyNIE

g

Horwood
Instrument
Cases
l_,;‘gg' Ghs"gng FERGUSON
s _
Varions siges. TRANSFORMERS
from $2.04 Low profile, high quality.
3 to $14.90 _¥ general eurpose.
- ~ 5VA 6 VOLT TO 40V 86.50
s 20VA 6 VOLT TO 40V 812.00
\ 40VA (ISVOLT_I]'OC;tOX s13.58
60VA 12 VOLTTO 40V§17.5
HILLS TV J
ANTENNAE

Designed to provide the best
possible reception in your area.
Built to highest electrical
standards. Simple, lightweight,
strong and easy to install.

EFC2 Metro Antenna $39.77
EFC3 Fringe area

Antenna $866.81
FM3 Outdoor FM

Antenna 823.35

N

VALUE
PLUS

Photo sensitive
Riston Board
for the home

enthusiast. 12" %X12” 87.50

6X9” 83.30 Developer 81.05
-y —J

S/

-

r——‘.ﬁ',

Head iife 200 million characters.
Dual interfaces — Serial &
Parallel

80 column standard characters.
132 column with condensed
characters.

Graphics.
Uses plain paper.

Unbeatable value 8825
Also Microline 80 8495.00

&

J.H. MAGRATH,

208 Little Lonsdale Street,
Melbourne, Vic. 3000.
Telephone: (03) 663 3731 =

Add Sales Tax if applicable T
Prices valid until stock sold
Prices subject to alteration

SONNENSCHEIN J
DRY FIT N, snsancss
BATTERIES 6% oy
Ideal for starting glow plugs in (e
model aeroplanes. 2 volt 9.5AH \ ,
| 32556 —REGIARGEABLE | —mmmwl™
ELECTRONICS
e ——
TOOLS
HI-FIl High quality Cushion grip
HEAD- \ HT12 Elgctronic
PHONES T
True Sennheiser sound
Top quality with economy HT 13 Micro Shears w
The most successful Hi Fi $5.16 .
stereo headphones in the
world. ¢
HD 400 828.00 Pl
HD 410 040,30 [} 5o s e @m"
HD 414X $870.38 ¥ ’

9 Taxpaip J| QUALITYSVALE )
( MAGRATH'S SEPTEMBER MONEY SAVERS h
SEMICONDUCTORS
See 6 pack Specials for super prices, on asterisked products.
4011B 19¢ 7406 20c | *74LS14 40c| LM30)A DIP 35¢
*40168B 30c 7414 33c 74LS47 7T2¢| LM308DIP 49c
40238 19c¢ 74164 48c | *74LS90 42c | "LM324 42c

40288 55c 74365 37c 74LS161 53c| LM339 DIP 42c |

*40668B 44c¢ | *74LS00 20c 81LS95 87c¢ | LM340KC.12 81.20

*4511B *74LS04 _ 20c¢ | 81LS98 88c | LM340T.5 51c
LM340T.15 60c
LM386N 60c
LM555 25¢
LM741N DIP 23c
LM741 DIP 36¢
*74C02 20c
74C89 81.50
*74C107 30c
"UA317UCREG. 81.20

*KBPC602 6A 200V BR.$1.00
*S6006L 6A 600V SCR 803

24 Pin
Socket

Zero Insertion
Force

Only $7.50

R O R . A I N R, M R

J
ETi-4




Project 1509

Universal dc-dc inverter

This inverter can be configured to suit a wide variety of
applications — powering our audio amplifier modules
froma 12V battery, powering 12 V equipment froma 24V
or 32 V battery, deriving a high voltage supply from a low

voltage dc source etc, etc.

WE'VE CALLED this a ‘universal’
dc-dc inverter as it has been designed so
that, simply by winding the appropriate
secondary, or secondaries, on the output
transformer you can derive almost any
dc output voltage(s) you want. Thus,
this project can be used to power any of
our audio power amplifier modules
(ETI-470, ETI-477, ETI-480, ETI-499),
with perhaps the exception of the
ETI-466 300 W amp. You can power the
ETI-565 HeNe laser and the ETI-452
Guitar Practice Amp, or any other pro-
Ject or device you desire, providing
it falls within the power rating of the
inverter.

We described a dc-dc inverter power
supply to power a PA/guitar amp em-
ploying one of our 100 W ’480 modules
way back in May 1977. This was the
ETI-481PS which provided +40 V rails
from a 12 V battery. It ran at 20 kHz and
required special rectifier diodes, a pot-
core and a ferrite transformer assembly
— all of which are now very difficult, if
not impossible, to obtain. Since we
described the Series 5000 stereo power
amplifier in the January-February-
March 81 issues, many readers have
sought to adapt it for use in their
vehicles (car/truck/sin bin...). Some
managed to chase up the parts for the
ETI-481PS, but they have now virtually
‘dried up’ and we have been pressed to
do a ‘replacement’. Well, this is it, albeit
with some refinements.

We decided to make this inverter a
‘universal’ project as it struck us there
are wider applications than was first
envisaged. Besides, we’ve had a number
of requests for a 12 V inverter to power
the ETI-565 HeNe laser, both to provide
portability and to free it from mains
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operation for improved safety. It seems
that many schools have built the laser
for use in their science labs.

Design considerations

A number of factors were considered of
prime importance when we tackled the
design of this inverter. First came the
frequency of oscillation. Would we have
a low frequency design, which eases
component selection and ensures their
availability, or set the oscillation fre-
quency above the audio band? A third
option was to do something between
those two extremes. Cost, size and com-
ponent availability were also important.

The problem with a low frequency
inverter, operating at — say — 2 kHz or
less; is suppressing the switching
‘spikes’ that appear on the power supply
rails. This can be difficult and these
spikes almost inevitably create inter-
ference in low-level input stages. As the
spikes contain predominantly odd
harmonics the result is a cacophony of
buzzes that is constantly present.
Rectifier filter capacitors at the lower
frequencies are, by necessity, large and
we didn’t want a bulky project.

Setting the inverter oscillation fre-
quency above the audio band, at 20 kHz
for example, gets rid of the above
problem but introduces several others.
Circuit techniques that work at low fre-
quencies require specialised components
at 20 kHz. Hence, a different inverter
technique is necessary, and this inevit-
ably increases costs and specialised
components often prove hard to get —
which became the major problem with
the ETI-481PS which ran at about
25 kHz.

David Tilbrook
Roger Harrison

We chose the median course. Setting
the oscillation frequency at around
6-7 kHz puts the odd harmonics where
they (mostly) won’t be heard. Filtering
is easy and suitable capacitors are
compact.

We wanted a design that used a
minimum number of components, so
that the project would be compact, but
consistent with the other restraints.
There are three common techniques
employed in transistor de-dc inverters
these days — the self-excited single
transformer circuit, the self-excited
dual transformer circuit and the driver
inverter.

The self-excited single transformer
inverter is by far the simplest. The gen-
eral form of this inverter is shown in
Figure 1. The transistors operate in
push-pull and feedback is taken from a
winding on the output transformer. It

DCc

VIV

PRIMARY

.4
4
FEEDBACK ;
3

Figure 1. Typical circuit of a self-excited single
transformer dc-dc inverter. Efficiency of this type
of circuit often exceeds 90%, with correct choice
of transistors.
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has two great advantages — simplicity
and high efficiency. With proper choice
of transistors, efficiency can be in excess
of 90%. However, at the sort of powers

d OUTPUT




we envisaged the inverter would have to
deliver — around 200 W or so — switch-
ing transistors with suitable current
ratings and low saturation voltages (for
that’s where you lose efficiency) are not
cheap, or readily available. Germanium
switching transistors are the best. Tried
to buy a 20 A germanium switching
transistor lately? Some MOS switching
devices are also suitable, but still hard
to get. You could parallel transistors of
lower current rating but the traditional
method of using emitter ‘ballast’ re-
sistors severely affects efficiency. By
using a special primary winding on the
transformer, as shown in Figure 2, the
devices are essentially in parallel but
collector-emitter current sharing is done
in the transformer primary. Base cur-
rent sharing is effected by the series
base resistors.

Figure 2. Obtaining more power output from
the simple seif-excited inverter by means of ‘parai-
leling’ transistors with a special, quadrifilar-wound,
primary. For high power use, lower cost tran-
sistors can be used.

AN
[

]
"
(B
4y

1
o
" ]
V"
o

"

H
1

1
"
1y
11
L
"
1
SELF-EXCITED ¢
1

cSep TR " g:xlrfsammsn
|
] L}
AWV

Figure 3. Typical circuit of a driven dc-dc inverter where a low power self-
excited oscillator drives a set of transistor switches which drive the output
transformer. Of the three types, this technique has the poorest efficiency.

Thus, common-or-garden transistors,
like 2N3055s, can be used and little
power is lost here. The major drawback
is attaining the required oscillation
frequency. For this sort of inverter, the
oscillation frequency is given by:

Vsunply

f= INs,,

where: f is frequency of oscillation
V, is dc input

suppl
N isprimary turns, collector to centre tap

8y, is magnetic properties of transformer
core

Thus, for a given voltage and core
properties, N must be relatively small
to achieve the required frequency of
oscillation. But here comes a catch. The
feedback winding must develop enough
voltage to drive the base such that the
transistor(s) saturate properly. In
practise, this means about 3 V. If the dc
input is 12 V, you need a turns ratio of
4:1 between the primary and feedback
windings. If you make the feedback
winding (centre tap to one set of bases)
one turn, then the primary has to be four
turns. With available cores, the oscilla-
tion frequency did not even approach
what we wanted.

A driven inverter is more complex,
but it overcomes the problem just out-
lined. A typical arrangement is shown
in Figure 3. This employs a low powet,
self-excited push-pull oscillator driving a
set of push-pull output transistor
switches which drive the output trans-
former. The old ETI-481PS inverter was
of this type. Efficiency is the greatest
drawback of this type of circuit. The
driving oscillator always draws signif-
icant power. You can achieve efficiencies
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The transformer assemblies we used. At leftis the
FX2242 potcore assembly; right is the Philips
EC52/24/12 assembly. Note the ferrite ‘Es’ of this
assembly have round centre legs. The bobbins are
shown in the middle.

of 80%, typically, but at 200 W output,
you're losing 40 W and in a battery
system, this is not good.

We settled on the self-excited dual
transformer technique, illustrated in
Figure 4. Here, a separate feedback
transformer is used and it is this which
controls the frequency of oscillation.
This enables the choice of the right sort
of core to obtain realistic turns ratios
and the desired frequency of oscillation.
We managed to use a common potcore
for the feedback transformer (a 36 mm
diameter FX2242 type) and an EC-core
for the output transformer of a type we
have used previously (in the ETI-1505
fluorescent light inverter). Supply rail
filtering can be done quite effectively
with common greencaps. Ordinary
2N3055 transistors — which cost less
than a dollar these days — can be
employed, thus keeping the cost down.

oc
OuTPUT

Il

FEEDBACK
TRANSFORMER

OUTPUT TRANSFORMER

Figure

4. Circuit of a seif-excited dual transformer dc-dc

inverter where the feedback is separated from the output

transformer. In this circuit, the oscillation frequency is
determined by the feedback transformer. Efficiencies simi-
lar to the Figure 1 circuit can be achieved.
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The circuit of the inverter is shown in

Project 1509 ,

o INPUT $ Figure 5.
02 []F' As it was to be a ‘universal’ inverter,
1N5404

the output transformer was designed to
provide a simple volts/turn ratio for the

ETL1SI8 DCOCINVERTER secondary, making it easy to calculate
and wind the secondary for the required

L output. The ratio is two volts per turn,
~BH0 A ‘Table of Suggested Outputs’ has been

drawn up for a variety of applications.

]

+Vee

'
'
[}
cs

€3 Note that more than one secondary can
T N be wound on the output transformer if
E & required.
,A_o “Vee .
g = i ; Construction
“u‘Q’JT The inverter can be housed in any con-

venient enclosure and we have shown
only general construction as layout is
not particularly critical. A suggested
layout is shown in the wiring diagram.
A metal case is assumed. Four tagstrips
are used as tiepoints to terminate the
two transformers and to mount the
resistors, capacitors and diodes. The
four transistors can be mounted to the
case. No heatsink is necessary as little
power is dissipated, but the transistor
cases need to be insulated so use insul-
ating washers and bushes as shown in
the accompanying assembly diagram.
The primary windings of T1 are term-
inated to a 7-lug tagstrip. The collector
of each transistor is connected to the

ﬁ
%’"UA" TO AUXILIARY
°°N°> RECTIFIER

Qt, G2, Q3, Q4 ALL 2N3055

D3, D4 ,D5. D6 ALL 1N5624, 1N5625

T1 FX2242 POTCORE ASSEMBLY-WINDINGS, SEE TEXT

T2 EC52/24/14 EC-CORE ASSEMBLY-WINDINGS, SEE TEXT

Figure 5. Circuit of the universal dc-dc inverter. The two inductors shqwn at the rectifier output, L1 and L2,
are only necessary if extra filtering of the dc output is necessary. These can be any value between about
1 mH and 10 mH. Speaker crossover inductors are ideal for this application. Choose inductors rated to
carry the dc output current. At low currents (200 mA or less, say) RF chokes will sutfice.

The circuit is a push-pull self-oscillating
inverter with feedback provided by trans-
former T1, output being taken from T2. The
moment the supply voitage is connected,
current flows through the 470 ohm resistor
R15, through the secondary of T1 (c-d-e-f) and
the base current limiting resistors of the tran-
sistors Q1 to Q4. One of these transistors will
turn on as circuit balance is not perfect and
device characteristics are not matched. If, for
example, Q1 commences to turn on, current
will flow through the u’-y’ primary of T2. This
causes a magnetic field to build up in the
transformer core creating a positive voltage
on x’ (x goes positive too). This puts a positive
voltage on b of T1's primary which is wound
and connected so that a positive voltage here
causes a positive voltage on ¢ of the sec-
ondary. Thus, the bases of Q1 and Q2 are
driven positive, turning them hard on and the
bases of Q3 and Q4 are driven negative, turn-
ing them hard off.

Since the primary of T1 acts as an inductor,
the current flowing in it increases linearty for
as long as the voltage is applied until finally
the magnetic field intensity reaches a maxi-
mum, where the transformer core saturates. At
this moment, the impedance of the core drops
since the saturated core cannot maintain the
relatively high inductance of the primary. The
decreased impedance causes an increase in
current flowing in the primary, driving the core
even further into saturation until most of the
coupling between the primary and secondary
is lost. This causes the drive voltage to the
bases to disappear. Current stops flowing in
the transformer and the magnetic field starts
to collapse. This causes the voitage sense of
each winding to reverse. Thus, u and u’ on T2

HOW IT WORKS — ETI-1509

go positive and x-x’ go negative. This causes
b on T1 to go negative and thus ¢ goes nega-
tive, removing charge from the bases of Q1
and Q2 which turn off. At the same time, f goes
positive, turning Q3 and Q4 on. The whole
sequence of events then repeats for the oppo-
site ‘side’ of the oscillator, until once again, Q1
and Q2 are driven on and oscillation results.

The frequency of oscillation depends prim-
arily on the core material of T1, the turns on its
primary winding (a-b) and the applied voltage.
In this case the frequency is around 6 - 7 kHz.
Resistors R1 and R2 provide control of the
feedback and diode D1 provides a return path
for the base emitter current to the transistors
when the secondary voltage of T1 reverses
direction. A

The output transformer, T2 has been
arranged to provide a simple voit/turn ratio.
Common, low cost 2N3055 transistors have
been used and the special, quadrifllar-wound,
primary is a means of effectively connecting
pairs in parallel, as discussed in the main text.

Although a full wave bridge rectifier is
shown here, any rectifier circuit may be used
on the output. Filtering is readily provided by
low value non-polarised capacitors, such as
greencaps.

This inverter circuit, like the simpie self-
excited inverter shown in Figure 1, has the
advantage that, when an overload or short
circuit is applied to the output, oscillation can-
not be maintained and it stops, whichis not the
case with a driven inverter. Thus, some pro-
tection is afforded both the inverter and the
equipment connected to it.

Diode D2 prevents damage by blowing the
fuse should the dc supply input be connected
in reverse.
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appropriate lug on the tagstrip using
heavy duty insulated hookup wire, pre-
ferably 32 x 0.2 mm or heavier, as
switching currents can be in excess of
20 amps. The mounting lug of the 7-lug
tagstrip is used as a ground tiepoint for
the transistor emitters. Connect them
up with heavy duty hookup wire too.
Capacitor C2, the input protection diode
D2 and the bias resistor R15 also mount
on this tagstrip.

Two 5-lug tagstrips are used to term-
inate the feedback transformer, T1, and
to support the base current limiting
resistors and several other components.

The rectifier components are mounted
on another tagstrip. The high frequency
bypassing components should be
mounted on a tagstrip away from the
rectifier and very close to the hole where
the supply output wires exit from the
case. If extra filtering is necessary (by
the addition of L1 and L2) then it is
easily inserted between the rectifier
tagstrip and the 3-lug tagstrip contain-
ing C5 and C6.

When laying out the components to
suit your case, keep the two 5-lug tag-
strips fairly close to the four transistors
so that the base current limiting resist-
ors can be easily mounted between the
tagstrips and the base pins of the tran-
sistors. Also, mount the 7-lug tagstrip
that terminates the primaries of T1,
close to the transistors so that high
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Resistors .......... all 2 W, 5% unless noted
R1AR2 . . . 220R, 1 W
R3—R14 | ..6R8
R15 470R
Capacitors
Ct . 100n greencap
c2 2200u/63 V axial electro.
(or 2500u/50 V)
C3,C4 1u greencap
C5,Cé6 4n7 ceramic
Semiconductors
D1, D2 1N5404
D3,4,5,6 1N5624, 1N5625
Q1,2,3,4 . 2N3055
Miscellaneous
T1 FX2242 potcore assembly
(windings, see text).
T2 Phifips EC-core assembly
(windings, see text).
2 xEC52/24/14 cores

(4322-020-52520)
1 x former, no tags
(4322-021-33020)
clamp assembly:

1 x 52PLATE

1 x 55UBOLT
2x632NC2A

Two 7-lug tagstrips; two 5-lug tagstrips; one 3-lug
tagstrip; chassis or box as required; winding wire

1 mm and 0.4 mm enamelled copper wire;
32 x 0.2 mm hookup wire; 10 x 0.2 mm hookup
wire; nuts, bolts etc.

Price estimate $30 — $35

current carrying leads are kept short.

Make sure you have enough room to
mount both T1 and T2. A single bolt
through the centre hole of the T1 pot-
cores will secure it but use a fibre
washer under either the head of the bolt
or under the nut to prevent cracking one
of the potcore halves.

If you use a chassis that comes in two
halves (like we did on our prototype)
mount all the tagstrips and components

| (b ¥ | i ] transistor
+ T

insulator

o
chassis

insulator bush

solder lug tor

coltector connectior

ftat washer
lock washer

nut

JL.
b
=
@D =

Mounting the power transistors.

on the one half so that all the ground tie
points are connected together whether
the case is split in half or not. If you use
a box with a lid (like a diecast box, for
example) mount all the components and
tagstrips either on the lid or in the box,
for the same reason.

When you have a layout finalised for
the housing you're using, it's best
to assemble all the electronics first,
leaving the transformers till last. Then
wind the transformers. Use our Table of
Suggested Outputs and the Transformer
Winding Details as a guide to assemble
the two transformers. When you’ve done
these and checked that all is correct,
mount the transformers and wire them
up.
For the dc input leads, use heavy duty
cable or hookup wire, remembering that
20 A or so may be passing through it.
Don’t forget the line fuse.

Firing it up

Simple. If you’re confident you’ve wired

C41u C3 tu
r

-~
D4 o3 DS

Yy y z
——
SECONDARY OF 7 2

PRIMARY OF T2
P i——

de-dc inverter

it up correctly (and checked it), hook a
multimeter to the dc output and connect
power to the dc input. You should hear
the transformers ‘sing’ immediately at
quite a high pitch (around 6 kHz if your
pitch sense is that good). The output volt-
age should rise to what you require,
also. If you don’t hear the transformers
sing, then switch off and reverse the
primary (a-b) connections of T1. Switch
on and the inverter should burst into
life. If it doesn’t — or worse, bursts into
flames! — switch off and take a look at
your wiring. Correct any faults before
trying again. In particular, make sure
you have D1 the right way round.

If all is working as it should, you could
try and assemble a ‘dummy’ load for the
output. A suitable set of power resistors
will do. The exact resistance will depend
on the supply and the load current it has
tosupply. We'll have to leave thisto you.

Under load, the output voltage should
be within a few per cent of what you
require and power dissipation of the
continued on page 41 p

ov

.vll ’vl‘

f Ry o

{701

|\W

R9 ~R14
ALL 6R8

R9|

-TO 71

E ]
ce
an7
cs
an7
v, v, w, w'
N +
" |oc
INPUT
+ (@%
c2
2200u
Q3 Q4
O)c
b
! .
T
100n
R14
R A3
T\
o1
1v de b
e e

General wiring diagram of the Inverter. Layout Is not critical. However, use heavy duty (32 x 0.2 mm)
hookup wire for the heavy leads shown here for wiring the coilectors and emitters of the four power
transistors. Capacitors C5 and C6 provide high frequency bypassing of the output rails. Mount them
close to where the supply output ieads exit the case.
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Here is an excellent opportunity to buy a high performance
60 MHz oscilloscope from the world’s leading oscilloscope maker at a
very special price — exclusive to ETI readers.

THROUGH THIS SPECIAL DEAL
TEKTRONIX IS OFFERING THE

Model 2213 with single timebase and delayed sweep facility

MODELS 2213 AND 2215
PORTABLE OSCILLOSCOPES
(REVIEWED LAST MONTH) AT
SAVINGS UP TO HUNDREDS OF
DOLLARS OFF. ORDERS WILL BE
ACCEPTED ONLY WHILE STOCKS
LAST AND IN ANY EVENT NOT
AFTER 31 OCT. '82.0RDERS MUST
BE PLACED BY COMPLETING

THE COUPON OPPOSITE.

| See review, pages 15 to 18, July issue.
Tektronix’ two-year
standard form of warranty.*
» 8 x 10 cm display, internal graticule
dc to 60 MHz bandwidth
2 mV sensitivity
5.ns/div (x10) to 0.5 s/div
sweep speed range
advanced trigger system
delayed sweep measurements
> multiple vertical display modes
muitiple horizontal display modes
easy to use
light weight — 6.1 kg
(w/out accessories)
new x10 probes with
IC grabbers included
a variable trigger hold-off
TV line and field triggering at
any sweep speed
enhanced auto mode
Z-axis input (brightness modulation)

Model 2215 with dual timebase and alternate sweep switching

° The standard “Corporate Warranty Statement” of Tektronix Australia Pty Ltd is available for inspection at any of the offices shown opposite.
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Tektronix currently list the 2213 at $1392 ($1648.13
‘;’X inc. tax) and the 2215 at $1758 ($2081.47 inc. tax),
which includes probes, manuals, cover and pouch.

$1139 excl. sales tax Anyone purchasing a 2213 or 2215 through this

$1348.58 inc. sales tax offer may later obtain accessories, but only

directly from Tektronix. Tektronix accessories
$1422 excl. sales tax for these oscilloscopes include: cover and
$1683.65 inc. sales tax accessory pouch (020-0672-00); viewing hood

(016-0566-00); C-5C Opt 04 scope camera; Model
Both models are supplied as illustrated and come complete | 200C SCOPE-MOBILE cart; rack adaptor kit
with two P6120 x10, 60 MHz probes and instruction manuals. | (016-0466-00).

Cover and accessory pouch not included. (Usual cost $65.)

@ Prices including sales tax have had to be increased owing to sales tax increases in
the recent budget.

You can inspect one of these oscilloscopes during office hours at the following places:

Sydney: Melbourne: Adelaide: Brisbane: Perth:
ETI Offices Murray Publishers Tektronix Tektronix Tektronix
15 Boundary St Offices 128 Gilles St 737 Logan Rd 66 Wellington St
Rushcutters Bay NSW | 22nd Fioor, Adelaide Greenslopes East Perth
150 Lonsdale St (Phone 223-2811) (Phone 394-1155) (Phone 325-8433)
Melbourne

Fill out the coupon here and enclose a cheque, bank cheque or money order
for the amount required made out to TEKTRONIX.

If you are not paying sales tax, please quote your sales tax number on the coupon, where indicated, or for schools, colleges or other
educational institutions, enclose a sales tax declaration on your letterhead. The completed coupon, together with your cheque, bank
cheque or money order should be sent to:

TEKTRONIX SCOPE OFFER
c/o ETI, 15 Boundary St
Rushcutters Bay NSW 2011

Tektronix will endeavour to deliver the goods inside four (4) weeks from receipt of payment. Delivery
(or acknowledgement of coupon) should occur within two weeks.

| Please supply, on the terms outlined in this offer and in the standard “Corporate Warranty Statement” of Tektronix Australia
Pty Limited.

....... Model 2213 CRO(s) @ $1139 each, excl. taxor @$1 348.58 each, inc. tax.
....... Model 2215 CRO(s) @ $1422 each, excl. tax or @ $1683.65 each, inc. tax.

Sales TAXNO . . cenbbxgass ratnt «oaqmms (if applicable). lenclose$........... total.
NEMIE .. cehves iimein oo mah sl BT e acheag o e g &% 2
AATEBS .+l v curstoes s sy 5o n s FEREE e Paagass s 1o i5l apa 88 oas s & Ball 1T e rsswa s e Postcodg. .50 -1 -
Cheque orMoney OrderNO ..........coooioiiinints S1le AU 77 e SRR ORUEE I, PR Ne B U

Send completed coupon with cheque or money order to: I
TEKTRONIX SCOPE OFFER, c/o ETI, 15 Boundary St, Rushcutters Bay NSW 2011 I
]

This offer is made by Tektronix Australia Pty Limited (Incorporated in ACT).

e i o | i G e i S | S A (S S G A S ] S G S S—" i S—[ G- S— | — g = S—( ——— f—|— —

r
|
|
|
|
|
|
|
|
|
|



e WOT ABOUT THISH —
LITRONIX DISPLAYS

1st time offer - Litronix Red Slngle
Digit Light Pipe Dip “Displays”

Type. Di 750 common cafhodedlsplay
Character height: .630"

7 segment D. le(‘f Hght output (MCD)
Typ. 5.0. Min. 2.0 = 20ma

Fwd. volt. Typ. 3.4. Max 4.00
onwy 91

7 BANK DPDT
ISOSTAT SWITCH

We're robbing ourselves!! Just take a note of
this - you'll be amazed

7 Bank DPDT ‘ISOSTAT switches (less
knobs) with on/o[[pawer 10 for the price of
one. All new - all unused

$2.50 FOR 10!
TENPACK SPECIALS

Fairchild Dlsplays
Fairchild 7 segment common cathod.
numeric displays. 5" charackerhelghl-
colour red. Only $1 ea. or 10 for

TYPE PRICE DESCRIPTION

DL-57 $2.10
multlp exed 5 x 7 dot matrix. Single digit.35"

V. 2. Current 10ma. Litronix.

DL-750 $1.00 Red single digit light pipe DIP. common
cathode. 7 segment D.P. left. 630" height.
Fud V. 4. Litronix.

DL-722 $1.95 Red two digit thtplpedlg commom cathode

IS ON AGAIN!!!

CHARGE INTO SHERIDANS
B THE OOMPONENT KINGS

VERY IMPORTANT SPECIALS ON DISPLAYS
AT VERY SPECIAL PRICES-

FND-53080.95 7 seg

but only m
limited quantities

BUT IN
UMITED QUANTITIES

Type Price Description
Red alphanumeric no drivers no memories DL 527 $1.95 AsDL-522butcommon anode and 7 segment

D.P. right. Litronix.

single display. Co cathode.
Green. .5 hel ht. Max. Fud. volts 1.7 CF.C.
25ma Falrchild

FND-560$0.95 Red single di

mlhode i helght Max. Fu.fuonsz 7CEC.
25ma. Falrch:kf

low. .510" height. Fuwd. volt 2.
Low Profile 16 pin I.C. sockets. 10 for $1.10 iPO"""N overf| 9

Low Profile 14 pin I.C. sockets 10 for $1.10 30ma Max. C.F.C. Litronix.

C106CT SCR 4A 400V TO202 Pkge . .. 10 for $3.50 DL-728 $1.95  As DL722 but 7 segment D.P. right
C106F1 SCR 4A 50V TO202 Pkge 10 for $3.00 DL-701 $1.00 Red single digit light pipe DIP ommon
C122F SCR 8A 50V TO202 Pkge 10 for $5.00 anode 2 polarity overflow. .3" height. Fud

Beckman Resistor Arrays
16 pin package 100k and 1.8k02 ..... 10 for $5.00

10 pin SIL package 12k} 10 for $4.00
8 pin SIL package 8.2k} 10 for $3.75
Transistor BC547 Mouided TO18 10 for 80¢

BC557 Moulded TO18 100 for $6.00
TIPZ9BNPN Power Transistor TO220 . ... 10for $2.00
PUT 2N6028 10 for $3.00
2 way Terminal Block Polythene 10 for $1.25
Bournes 50k Cermet Trimpot 3/8"SQ. 10for$3.00

No Seconds — All New — All Cheap

IM6403P INTERSIL
LOW POWER UARTS

From Intersil. Compatable with standard
IM6402 but with these extra features:-
®Tiny power consumption less than
10mW @ 2MH:z

.Programmable word length. stop bits, parity

Data available. 7 page $4 00

lata sheet at 20¢ per
page
each

RIFA METALLIZED POI.Y- 7
PROPYLENE -
CAPACITORS

Spectal purchase. Suitable for use as
fluorescent ballasts etc. 8 or 9 MFD.
at 250V 50H:z. Giveaway at only.

1 'ooeach
10 for $9.00

12V DIL RELAY
SPST 12v C, only

Coll resistance 1100 $ 1 .00
ohms, Nominal cunent

11mA, Pull in voltage

Contact rating SOOmA 90¢ 10up,
80¢ 100up

SLIDER POT

Combined 100K Stider Pot with

P.3 pos. rotary switch. (Slider
Pothas windowed indicator). 10
for the J)rlce of one. All new - all
unuse

$2 FOR 10! !

nenneenane el

FND-531$0.95  Green single digit display. Common cathode.
5" height. % polarity overflow. Max Fwd
volts. 1.7 persegment. C.F.C. 25ma. Fairchild.

volt. 2 Max. Litronix, If purchasing 10 or over of each of the
DL-721 $1.95 Red two digit light pipe DIP. Commonanode. above displays take 10% off of total price.

% polarity overflow. .510" height. Max. Fuwd.
Volt. 2 (,yFC per segment 30ma. Litronix.
DL-522 $1.95 Redrwodlghreﬂeclordlp Common cathode PR|CE CRASH
* polarity overflow. .50” height. Max. Fwd.
Volt. 2. CF.C. per segment 30ma. Litronix.
Huge scoop purchase of brand new computer 3
grade eleciros from Philips, Sprague and Sangamo

means you save if you get in now!! Mounﬁng °|IPS

CAP WKG. MAKE DIAHEIGHTPRICE only $1.00 each!!

MFD. VOLTS MM 15000 16 PHILIPS 35 115 $5.00

500 SPRAGUE 35 80 $5.00 15000 63 PHILIPS 65 120 $11.00

590 200 SPRAGUE35 80 $5.00 20000 25 SNGAMO 45 110 $8.75

1800 50 SNGAMO 35 60 $3.50 22000 6.3 PHILIPS 35 85 $5.00

2300 60 SPRAGUE35 80 $4.00 22000 10 PHILIPS 35 117 $6.00

2400 50 SPRAGUE35 55 $4.00 22000 75 SPRAGUE75 145 $19.00

2400 50 SNGAMO 35 60 $4.00 26000 10 SNGAMO 35 110 $6.50

3000 75 SNGAMO 35 125 $5.00 000 25 SNGAMO65 85 $13.00

3100 450  SPRAGUE75 220 $12.00 30000 25 {SPRAGUE 50 110 $12.00

3300 75 SNGAMO 35 110 $5.50 33000 16 SPRAGUE50 120 12,00

3600 25 SNGAMO 35 60 $3.25 36000 20 SNGAMOS50 110 7.75

3700 30 SNGAMO 35 60 $3.50 39000 25 SNGAMOS50 150 10.00

4300 25 SNGAMO 35 60 $3.75 39000 30 SPRAGUE50 145 13.00

4700 63 PHILIPS 50 90 $5.75 44000 35 SNGAMO75 110 15.75 R !
5400 35 SNGAMO 35 90 $4.25 47000 10 PHILIPS 50 120 13.00 oMpuLYTIC |
7000 35 SNGAMO 35 90 $5.00 47000 25 PHILIPS 65 120 17.00 32DR
7500 15 SPRAGUE35 60 $5.00 55000 SNGAMO35 135 6.00 13000 400C |
8000 35 110 $6.00 65000 35 SNGAMO75 150 20.00 70 2
8200 25 SNGAMO 35 90 $5.75 67000 10 SNGAMO50 125 $12.50 47L 450
8700 40 SPRAGUE35 110 $7.50 70000 50 SNGAMQ75 225 $26.00 MADE IN USA!
9100 60 SNGAMO 50 110 $10.00 76900 25 SNGAMO75 125 22.00 P
10000 25 SNGAMO 35 90 $6.00 88000 SPRAGUES0 145 14,50 .
10000 40 SPRAGUESO 90 $6.50 100000 3 SNGAMO65 85 7.00

12000 10 SPRAGUE35 85 $5.50 100000 10 PHILIPS 65 115 13.00

13000 60 SPRAGUE65 110 $10.00 110000 10 SNGAMO65 120 15.00

14000 25 SPRAGUES0 85 $5.50 110000 20 SNGAMO75 150 $20.50

14000 40 SPRAGUES0 110 $9.00 120000 15 SPRAGUEG65 145 $18.00

15000 3 SNGAMO 35 60 $3.50 150000 6.3 PHILIPS 65 113 $10.00

15000 PHILIPS 35 85 $4.50 200000 3 SNGAMO65 135 $12.00

SHERIDAN ELECTRONICS

164-166 Redfern St., Redfern NSW 2016. Phone (02)699 6912, (02)699 5922
Mail Orders to Dept EA PO Box 229 Redfern NSW 20

Trading Hours:- Ml“ Charges' Heavy or bulky
Mon-Fri.....9am-5.30pm 00-$9.99 -$2.50 items sent freight
Thursday 9am-7pm forward by
Saturday. . .. 9am-12noon ‘Ovemighters’

\\_' /
welcome here



TRANSFORMER WINDING DETAILS

T

Core
Wire

Primary (a b)

Secondary
(c-d, e-f)

Notes

Winding order

T2

Core
Wire

Primaries
(u-v, u-v', wex, w'-x')

Secondary
(y-2.y-Z)

winding order

PRIMARY
e

T1ASSEMBLY

7O,
RECTIFIER

CcT

FX2242, 36 mm dia. potcore, two halves with single section bobbin.

enamelled copper wire, about one metre of 1 mm diameter wire and about
1.5 metres of 0.4 mm.

20 turns of 0.4 mm wire wound evenly on the bobbin. Cover with a layer

of insulation tape. Note that b is the stan.

4 turns, bifilar wound (see diagram), of 1 mm wire spread over bobbin. Cover
with a layer of insulation tape. Bring out the starts at one end of the bobbin,
finishes at the other. Starts arec and e.

The above refers to T1 wound for a 12 V (nominal) supply. On a

24 V (nominal) supply, the primary (a-b) and secondary (c-d, e-f) should be
doubled (i.e: 40 turns and 8 turns, bifilar, respectively). Ona 32 V (nominai)
supply, the primary turns (a-b) should be increased to 50, the secondary
(c-d, e-f) to 10 turns, bifilar.

Wind the primary (a-b) first.

Philips EC-core assembly, as per the parts list.

enamelled copper wire, 0.4 mm dia. — length to suit application, and about
two metres of 1 mm dia.

use 1 mm wire wound quadrifilar (see diagram), two volts per turn. i.e: for
12 V (nominal) supply — six tums; for24 V (nominal) supply — 12 turns;
for 32 V (nominal) supply — 16 turns.

0.4 mm or 1 mm wire (to suit current) bifilar wound, two volts per turn. i.e:for
+40 V supply rails — 20 turns; for £50 V rails — 25 turns, etc. See table of
suggested outputs.

Wind the quadrifilar primaries (u-v, u'-v', w-x,w'-x) first. Cover withtwo layers
of insulation tape.
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TABLE OF SUGGESTED OUTPUTS

OUTPUT T2 SECONDARY RECTIFIER APPLICATION
+50V 25 turns bifilar 2 x fullwave Power 2 x ETI-477 (Series 5000)
or 1 x ETI-498 module.
+40V 20 turns bifilar 2 x fullwave Power 2 x ETI-480 (50 Wor 100W
versions) or 2 x ETI-470 modules.
*15V 8 turns bifilar 2 x fullwave Auxiliary secondary to power
(Note 1) a preamp. e.g: ETI-481M guitar
mixer/preamp or ETI-498
PA preamp.
1400 V 700 tums (Note 2) voltage doubler Power ETI-565 laser
(Note 2)
12v 7 tums (Note 1) fullwave bridge Power 12 Vdc equipment from
(from24 Vor 24 V or higher dc input.

higher dc input)

Note 1. This takes rectifier voitage drop into account.
Note 2. The secondary candrive the ETI-565 laser power supply directly, replacing the original
power transformer.

p» from page 37

transistors should be quite low. They
should only get warm to the touch. (But
don’t touch them while the inverter’s
operating — you can get a ‘belt’") You
will notice that the operating pitch of
the inverter drops when a load is applied.

If all tests out well, hook up the in-
verter to the unit it is intended to power
and try it out. With audio amp modules
the 6 kHz oscillation frequency of the
inverter should not be audible in the
loudspeakers or should be a very, very
long way ‘down’. Where it is used in
conjunction with a sensitive preamp,
earthing loops and supply line induction
into input leads and earths can cause
‘break through’ of the 6 kHz oscillation
frequency. Take care with the routing of
supply leads from the inverter. Keep
them away from input leads and make
sure the audio equipment is earthed at a
single point, either at the power supply
chassis or at the dc¢ input common
(negative).

Avoid radiation from the inverter
inducing 6 kHz breakthrough into any
equipment by keeping the inverter
physically separate from such equip-
ment. Both transformers have very
little external field, but the wiring of the
inverter carries considerable switching
currents and can induce small, but
significant, signals into sensitive audio
or RF input leads. If you intend mount-
ing it inside the equipment case, build it
in a separate, shielded (i.e: all metal)
enclosure and mount that inside the
equipment but away from input circuitry.

Performance

This project was hastily built up one
Saturday, from a ‘lash-up’ prototype, to
power the ETI-498/499 PA amp for a
function the following day! It worked
first off. We didn’t even have to reverse
the primary of T1 to get the feedback
phase correct!

Performance was faultless — for both
the inverter and the PA.

Occasionally you win some! Break-
through of the 6 kHz oscillation
frequency was only evident with the low
level mic gain and the volume pot on the
PA amp set full up. Two secondaries
were wound on the inverter output
transformer (T2), one to provide the
power amp with +50 V and the other to
provide the preamp with 15 V. The
breakthrough was subsequently found
to be primarily due to a double-earthing
problem.

The PA amp ran from a 12 V battery
faultlessly for an all-day event. The
inverter ran cool — admittedly, it was
midwinter and quite cold, but efficiency
approaches or exceeds 90% and in this
sort of application, average dissipation
is very low. )
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Getting swamped in high technology?

REFERENCE DATA FOR RADIO ENGINEERS
The largest and most comprehensive coliection of equations, graphs, tables, and other
reference data needed in general radio engineering and design. Contains hundreds of charts,
monographs, diagrams, curves, tables and llustrations.
21218

99 PRACTICAL ELECTRONIC PROJECTS

Sixteen ditterent groups of projects for the beginner — audio amps, test equipment, photo-
graphy, devices for your car. Many of the projects can be constructed for less than $10.
21635 $8.75

555 TIMER APPLICATIONS SOURCE BOOK, WITH EXPERIMENTS
This book describes the construction of the 555 timer and gives numerous practical examples
of its applications in all areas of electrical and computer engineering, including 17 simple
expenments.
21538

IC OP-AMP COOKBOOK

Basic op-amp theory in detail, with 200 practical, illustrated clrcuit appiications: JFET and
MOSFET units are featured, plus manufacturers' data sheets and company addresses.
21695 §23.75

DESIGN OF TRANSISTOR CIRCUITS, WITH EXPERIMENTS
A self-teaching course in transistor circuits — seven chaplers explore the fundamentals of
active semiconductors and their operating principles and procedures. Experiments in design
and semiconductor testing provide hands-on experience.
21626

TV TYPEWRITER COOKBOOK

This book shows you how to project words and pictures quickly and easily from a common
microprocessor-based system onto an ordinary TV set. You'll be introduced to the TV
typewriter (TVT) communication medium.

21313

DON LANCASTER'S MICRO COOKBOOK, VOLUME 1
This ‘cookbook’ starts with the very fundamentals of microprocessors and microcomputers

and takes you through number systems, codes, memory, etc, until you can work intelligently
with micros.

$51.00

$11.25

$20.75

$17.50

21828 $20.75
DON LANCASTER'S MICRO COOKBOOK, VOLUME 2

Carries on where Volume 1 left off.

21829 $20.75

CHEAP VIDEO COOKBOOK
Complete discussion of a new, low-cost way to get words, pictures and opcode but of your
computer and onto any ordinary TV screen, using a seven-IC easy-to-build circult which you
can buiid fQr less than $20.
21624

TTL COOKBOOK
A complete look at TTL logic circuits —what TTL Is, how it works, and how o use T, Many
kinds of practical TTL are included, such as digital counters, electronic stopwatches, digital
voltmeters, etc.
21035

$11.75

$17.50

ACTIVE-FILTER COOKBOOK

Learn how to construct filters of all kinds — highpass, lowpass, bandpass. The book iseasyto
understand — no advanced maths or obscure theory-is used.
21168 $21.95
PRACTICAL SOLID-STATE CIRCUIT DESIGN

An Introductory course in practical solid-state circuit design for the experimenter, designer or
technician who is interested in constructing tailor-made’ circuits.

21787 $14.95

MICROCOMPUTER INTERFACING WITH THE 8255 PPI CHIP
A self-instructional text designed to introduce you to the Inte 8255 Programmable Peripheral
Interface (PP1) through discussion and practical experiments.
21614

AUDIO CYCLOPEDIA
A complete, in-depth look at the art of audio - from the basic principles of soundto solid-state
and integrated circuits. Over 3000 entries and hundreds of illustrations and circult diagrams
cover acoustics, amplifiers, recording, reproduction, test equipment, audio measurements,
and much more.
20675

$14.95

$66.00

HOW TO BUILD SPEAKER ENCLOSURES
A practical guide to the ‘whys’ and ‘hows’ of constructing high-quality top-performance
loudspeaker enclosures.
20520

EFFECTIVELY USING THE OSCILLOSCOPE
Excellent for the professional service technician or the serious do-it-yourseifer, as it combines
the correct step-by-step procedures for using a scope with the specitic nuts and bolts of TV
recelver troubleshooting.
21794

ANALOG INSTRUMENTATION FUNDAMENTALS
Numerous practical, hands-on lab experiments and solved problems are includes, plus
discusslons of movements, dc ammeters, voltmeters, ohmmeters, bridges, fitters and
attenvators. No calculus is required.
21835

TRANSISTOR SUBSTITUTION HANDBOOK
Complete, accurate, up-to-date guide to direct substitutes for receiving and picture tubes.
Contains over 6000 receiving tube substitutes, over 4000 monochrome and colour picture
tube substitutes, and 600 communications substitutes. Also includes pinouts for quick
operational checks.
21746

'‘REGULATED POWER SUPPLIES

Comprehensive discussion of the internal architecture and operation of the latest solid-state
regulators. Explains when regulated supplies are needed and how to incorporate themin your
projects, and discusses modem circuitry Including linear and switching circuits and late ICs.
21808 $29.75

IC TIMER COOKBOOK
Gives you a look at the hundreds of ways IC timers are used In electronic instrumentation
21416 $15.95

AUDIO IC OP-AMP APPLICATIONS
This book discusses IC op-amps and their application in audio systems, and describes the
numerous advantages of using op-amps, including small spatial needs, low power
consumption, reliable performance and low cost. Assumes a basic understanding of op-amp
theory.
21558

$8.75

$14.95

$29.75

$8.75

$13.25

DESIGN OF OP-AMP CIRCUITS, WITH EXPERIMENTS

The design of the fundamental circuits that are the basic building blocks of more sophisticated
systems, A series of 35 experiments illustrates the design and operation of linear amps,
ditferentiators and integrators, voltage and current converters, active filters, and lots more.
21537 $16.50

VIDEO TAPE RECORDERS

In this completely revised second edition, the author tells in simple language how helical
VTRs work and how to operate and service them. Includes numerous examples of circuits
and mechanical systems.

21521 $17.50



Here’s 39 new ways out of the maze!

RF CIRCUIT DESIGN
A practical approach to the design of RF amplifiers, impedance-maltching networks and
tilters. Uses a minimum of complex maths.
21868

PRACTICAL TRANSFORMER DESIGN HANDBOOK

An easy to understand, illustration-filled guide to designing and constructing transformers.
Reviews the fundamentals of electricity, magnetism and algebra needed to understand
transformer theory, and covers general design considerations, transformer types, power
losses and transformer use in converters and inverters

21657

UNDERSTANDING CMOS INTEGRATED CIRCUITS

This book tells you what CMOS ICs are, how they work, and how they can be used in
electronic circuit designs. Many practical circuits, complete with parts values, are included
21598 $9.95

GUIDE TO CMOS BASICS, CIRCUITS, AND EXPERIMENTS
If you are already familiar with TTL devices and are ready to examine the benetits of CMOS,
this book is your complete source. It tells you what CMOS devices are, their characteristics
and design rules. 22 experiments demonstrate the concepts discussed
21654

SCRS AND RELATED THYRISTOR DEVICES
Wiritten for experimenters, technicians and engineers, this book is a practical and comprehen-
sive guide to theory, operation, specitications and applications of silicon-controlied rectitiers
(SCRs) and reiated thyristor devices.
21806

CMOS COOKBOOK

This book explains CMOS technology and its application to ‘real-world" circuitry. A mini-
catalogue is included, which lists over 100 devices, giving their pinouts and application notes.
21398 $19.25

MODERN RECORDING TECHNIQUES
Explains the equipment, controls and techniques found in a modem recording studio and hew
to use them creatively and correctly to produce a desired result. Numerous photographs,
diagrams and charts.
21037

UNIQUE ELECTRONIC WEATHER PROJECTS
Fun and easy-to-build projects include an IC barometer to serve as a tornado waming and a
‘thermostat with a brain’ to help conserve energy
21484

TROUBLESHOOTING WITH THE OSCILLOSCOPE
Excellent for the professional service technician or the serious hobbyist, as it combines
step-by-step procedures for using the scope with the specific nuts and bolts of TV receiver
troubleshooting.
21738

AUTOMOTIVE TUNE-UP AND EMISSION CONTROL SERVICE

Car owners who wish to save money and maintain their cars at peak performance will leam
trom this book how to adjust, repalr and maintain the systems that ensure best operation
21712 $20.75

ELECTRONIC CIRCUITBOOK 1: PROJECT CONSTRUCTION
Your basic guide to project construction, covering component ideptification, power supplies,
proper tool selection, troubleshooting techniques, oscilloscope use, custom-made
enclosures, and more.
21241

DESIGN OF VMOS CIRCUITS, WITH EXPERIMENTS
The authors look at the technology which makes dramatic advancements possible with
VMOS, and show how these components can easily and effectively be integrated into
common circuit designs to enhance their responses.
21686

$29.75

$36.25

$14.95

$19.25

$19.25

§$13.25

§$15.95

§7.50

$17.50

-

I Send to ET! Book Sales, 4th Floor, 15 Boundary St, Rushcutters Bay I
] nsw 2011, |
| Please allow 4-5 weeks for delivery. Post & Handling: $2.20 per book. I
l Please debitmy []Bankcard Expiry Date l
l (] American Express card '
I NUMDET: .o o onons e sfeieie s oMb sl giias o b ongbns = oe s @ueas doodHARE S |
l SIGNAIUFE .....iuusniieernoroneeasessiasrsnronennsnaitssasanssiansrss I
I Please supply l
l No. Qty. 21035 21416 21037
| 21218 I 21168 21558 21484 |
J 21635 21787 21537 21738 |
| 21538 21614 21521 21712 I
21695 20675 21868 21241
| 21626 20520 21657 21686 |
| 21313 21794 21598 21695 |
| 21828 21835 21654 21527 l
21829 21746 21806 21545
| 21624 21808 21398 21825 =
= lencloseS$S ............ inc. p&h =
l NUGITNE . € ovs s Balorird o o o 5 oPhaone o snune s @ 1 PAOAECH § BWOH S 06 TONE SRBEE o =ioresaain’s s PP I
J AdAress .......vrirmacnsmuseninimmnnisesbees ettt 1
I .................................................. Postcode ......... I

IC OP-AMP COOKBOOK
Guide covering basic op-amp theory in detail, with over 200 iliustrated circult applications to
reflect the latest technology. JFET and MOSFET units are teatured, and manufacturers’ data
sheets and addresses are included.
21695

IC CONVERTER COOKBOOK
Written for the practising engineer, technician, hobbyist or student, this book will be an
invaluable working guide to the understanding and use of IC analogue/digital and digital/
analogue converters
21527

$23.75

$20.75

DESIGN OF PHASE-LOCKED LOOP CIRCUITS, WITH EXPERIMENTS

An excellent introduction to the theory, design and implementation of phase-locked 100p
circuits using various TTL and CMOS devices. Includes manufacturers’ data sheets and
describes the use of breadboarding aids In the wide range of laboratory-type expeniments.
21545 $15.95
INTRODUCTION-TO AUTOMOTIVE SOLID-STATE ELECTRONICS

For the professional as well as the home mechanic — expiains the functions of moston-board
automotive black boxes and logic systems, including anti-skid braking, electronic spark
control, diagnostic systems and trip computers.
21825

_%—-ORDER FORM=————— ——

$14.95




CMOSs

JAYCAR

74LS TTL

Dual 3 Input NOR Gate 40 741500 Quad 2 Input NAND Gate 35
Quad 2 Input NOR Gate 35 741501 Quad 2 Input NOR Gate 40
Dual 4 Input NOR Gate 48 741502 Quad 2 Input NOR Gate 40
4006 18 Stage Static Shitt Register 40 741503 Quad 2 Input NAND Gate (o) 50
4007 Dusl Comptimentary Pair Plus inverter 38 74LS04 Hex Inverter 40
4008 4-Bit Full Adder 95 741505 Hex foverter {oc) 60
4009 Hex Butfer (Inverting) $1.10 74LS0B Quad 2 Input AND Gate 40
4010 Hex Butter (Non-inverting) 90 741509 Quad 2 faput AND Gate {oc) 50
4011 Quad 2 Input NAND Gate 35 74L$10 Triple 3 Input NAND Gate 40
4012 Dual 4 Input NAND Gate ) 20 74LS11 Triple 3 Input ANO Gate 40
4013 Dual D Flip Flop .80 741512 Triple 3 Input NAND Gate {oc} 60
4018 8 Stage Static Shift Register $1.00 741513 Dual NAND Schmitt Trigger 60
4015 Dual 4-Bit Static Register 95 74L$14 Hen.Schmitt Trigger 85
4016 Quad Analog Switch 50 741520 Dusl 4 input NAND Gate 40
4017 Decade Counter/Divider $1.20 741521 Dual 4 Input AND Gate 35
4018 Resettable Divide-by-N 50 741527 Triple 3 input NDR Gate 60
4019 Quad AND DR Select Gate 75 741530 8 input NAND Gaw 50
4020 14 Stage Binary Countes/Divider $1.45 741532 Quad 2 Input DR Gate 48
4022 Divide by-8 Counter Divides $1.26 741533 Qued 2 input NOR Gate {oc) 50
4023 Triple-3-Input NAND Gate 28 341542 1 of 10 Decoder 95
4024 7 Stage Binary Counter/Oivider $1.18 741547 BCD o 7 Sag Decoder/Driver {oc) $1.48
4025 Triple-3-input NOR Gate 35 741548 BCO 10 7 Seg Decoder/Driver $2.95
4026 Decade Counter-7-Seg Qutpot $2.20 741549 BCD 1o 7 Seq Decoder/Driver $1.95
4027 Dual JK Flip Flop 90 7aLS573 Dual JK Fiip Flop with Clear 95
4028 BCD-to-Decimal Decoder S1.18 740874 Dual D Flip Flop with Preset & Cleas 75
4029 Presetuable Up-Down Counter $1.25  74LS75 4 Bit Bistable Latch 65
4030 Quad 2 Input EXCLUSIVE DR Gate B0 74LS76 Oual JK Flip Flop 60
4031 64 Stage Statc Shift Register $2.20 741878 Dud JK Ffip Flop 60
4032 Tripla Serval Adder $1.95 741583 4 Bit Full Adder $1.00
4034 8 Stage TRI STATE Universal BUS Register  $2.95 241585 4 Bit Magnitude Comparator $1.25
4035 4 Bit Shift Registar 50 74LS86 Quad 2 fnput EXCLUSIVE DR Gate 50
4038 Triple Serial Adder (Negative Logic) $1.95 741530 Decade Countar 5
4040 12 Stage Binary Countar $1.65 741592 Divide by 12 Countes $1.25
4042 Quad Clocked D Latch 70 741583 4 Bit Binary Counter 85
4046 Micropowes PhaseL ock Loop $1.55 741595 4 Bit Shift Registes 75
4047 Low Power Mono/Astable Multi $1.75 7415107 Dust JK Fiip Flop 55
4049 Hex Inverting Bufter 75 7415109 Dual JK Edge-Triggered Fiip Flop 5
4050 Hex Bufter {Non-Inverting} 60 7418112 Dual 4K Edge Triggered Flip Flop 60
4051 8 Channel Ansiag Multiplexer 95 7415122 Rotrig Monostable with Clear %5
4053 Triple 2 Channel Analog Multiplaxer $1.75 7415123 Dusl Retrig Mono with Clear $1.10
4055 S0 74LS175 Quad BUS Butfar TriStaw (1o enable) 55
4066 Ouad Analog Switch 80 7415126 Quad BUS Butfer Tri-State (hi enable) 75
4067 1-of-16 Analog Switch $2.95  74LS138 1-0f-8 Bit Decode./Multiplexar 92
4068 B input NAND Gote 48 7415139 Dusl 210 & Line DecoderMultiplexer .45
4069 Hex Inverter 70 7415147 10 Line dec to & Line Priority Encader  $2.95
4070 Quad 2 input EXCLUSIVE DR Gate 48 7415148 8 Line 1o 3 Line Priority Encoder $3.95
4071 Quad 2 Input DR Gate 48 7415159 1 of 8 Selector/Multiplexer 7%
4073 Triple 3 Input AND Gate 65 7415153 Dusl 4 Line 10 1 Line Selector/M'plexer 75
4075 Triple J Input DR Gate 60 7418155 Duai 1 of 4 Decoder 1.00
4076 Quad D Flip Flop $1.25 7415156 Dual 1 of & Decoder {ac) 1.00
4077 Quad EXCLUSIVE NOR Got 50 7418167 Quad 2 Input Multipiexer (Non-Inverting) $1.50
4078 8input NOR Gate 5 7415158 Quad 2 Input Multiplexer {Inverting) 9
4081 2.{nput AND Gate 60 74L5160 BCD Decads Counter Asynch. Reset 95
4093 Quad 24nput NAND Schmitt Trigger 80 74LS161 4 Bit Binary Countes Asynch. Reset 95
an S12.75 7415162 BCD Decade Counter Synchron. Reset  S1.00
4426 Decade Counter 7 Seg Dutput $2.20 7415163 4 8it Binary Counter Synchron. Reset $1.20
4500 $2.50 7415164 8 Bit Shift Register $1.20
4501 TYeiple Gate $1.95  74LS165 Parallel Load 8-Bit Shift Register 60
4502 Strobed Hex Ivertes $1.95 7415166 8.8it PISD Shift Register $2.95
503 Hex 3 Stage Bufter (Non Inverting) 95 7415173 4.8it O Type Register 95
4508 Dusl 4-8it Lawch $6.00 7418175 Quad D Type Fiip Flop $1.65
4511 BCD to 7 Sog Decoder/Driver $1.50  74LS190 Up/Down Decade Counter $1.25
4512 8 Channel Data Selector $1.25  74L$191 Up/Down Binary Counter $1.16
4514 4 10 16 Line Decoder/d Bit Latched $2.50 7415192 Wp/Down Decade Counter Dual Clock 95
4517 Dual 64 Bit Static Shift Register $1.95 7415193 Up/Down Binary Counter Dual Clock  $1.65
4518 8CO Up Counter $1.50 7415194 4.8it Lett-Right Shitt Register 95
4520 Dud Binarv Up Counter S1.50  74LS195 4.8it Paraliel Access Shift Repister $6.00
4526 Programmalse &-8it Binary Counter $1.50 7415221 Dual Monostable Multivibrator $2.25
4528 Dusl Mono Multi $1.25 7415240 Octal Tei-State Drwver $3.50
4538 Dua Mono/Precision Multi 266 7415241 Octal ToiStote Driver $3.50
4543 BCD to 7 Seg Latch/Decader/Drives/LCD $1.95  741$244 Octal Buffer/Drwver $3.56
4553 3 Digi1 BCD Countes $6.50 7415245 Octal Bus Transcewer $2.95
4557 1 to 64 Bit Variable-Length Shitt Register $3.50 415257 Quad 2 Input Multiplexes Tri-State 85
4581 4 &it $3.50 7415258 Quad 2 Input Multiplexer Tri-Stare 5
4582 Look Aheed Carry Block $2.50 7415259 g But Addressable Latch 52.50
4584 Hex Schmitt Trigger $1.65 7415266 Quad EXCLUSIVE NDR Gate fac) $1.26
V 7415273 Octal D Type Fip Flop $2.95
74002 Quad 2 Input NOR Gate J 50 7415365 Hex BuMter with Common Enatie 60
74C04 Hex foverter 55 7415366 Hex Inverter with Common Enable 60
74C14/40106 Hex Schmint Trigger $1.50 7415367 Hex Butter 4 Bit and 2 Bit $1.25
74C922 16 Keyboard Encodes $9.50 7415368 Mex Inverter 4 Bit and 2 Bit 70
7415373 Octsl Transparent Latch $2.95
SUPPO RT 7418374 Ocual D Type Fiip Flop $2.50
345 G5 so.95 1415393 Dusl 1893 $3.50
5303 UART $12.95
1771 "Floppy Oisk Controller §19.95 SPE E CH
1488 RS232 Quad Line Driver $1.50 SYNTH ESISER
1489 RS232 Quad Receier $1.50
OT1050 National Digitalker Processor & ROM Set  $95.00
8131 6-Bit Comparator (Negatie Dut} $4.95 OT1057 Netional Digitalker Second ROM Set  $69.00
81LS97 Octal Butfer $2.35 Send SAE for more detsils, NDTE new low price. Data
B1LS9E Octal Bufter (inverting) $2.35  gheets bncluded §n chip sets.

17 Bup
N41a $2.50 LMIBIN S395 2102 1Kx1RAM $1.95 $1.66
TLO61 $2.45 LM3STAN $5.95 21143 1K x 4 RAM 350nS $2.45 $2.00
TLO62 $2.45 LM382 $260 4116 16K x 1 Dynamic RAM 250nS 250 $2.00
TL064 $4.75 LM3GACH $5.95 6116 2K x 8 CMOS RAM $12.50 $9.90
TLon 98 NE5S5 35 2208 1Kx 8 EPROM $7.95
TLO72 S1.45 LMI855 S1.95 2716 2K x BEPROM (Single +6V) 6,50
TL074 $3.50 LMS56 $110 2632 4K x 8 EPROM (Single +6V)  §14.95
TLO75 $1.50 LM567 $1.95 2564 BKx §EPRDM (Singie +6V)  $35.00
TLO81 65 LM570 $7.50
TL082 95 NESTI $6.50
71084 $2.95 LM123 $1.45 VOLTAGE
TLO8S $3.50 LM741 40
LM238 $3.50 LM747 sis REGULATORS
LM301 60 LM1496 $1.98 7805 §V+ Regutator T0-220/amp
LM307 90 LMInIE $145 7905 5V Regulator T0-220/amp g
LM308 $1.25 LM3080 $1.30 7812 12V Regulator T0-220/amp R
LM31 95 LmM3130 S1B0 7912 12v- Regulator T0-220/amp !
LM319 $3.50 ¢M3140 §1.45 7815 15V+ Regulator T0-220/amp U
LM324 $1.20 LM3%00 95 7915 15V - Regulator T0-220/amp J .
LM334 $2.50 LM3g14 650 78L12 12v+ Regulator 100mA !
LMm339 95 LM3195 S4.50  76L15 18ve Regulator 100mA $1.00
LF3478 $3.50 | M39152 S1250  79L15 15V- Requlator 100mA $1.00
M348 $2.25 | pa36 $1.85  {M323 3amp SV TO3 $1.50
DM350 $9.50 | passg $1.50  LM309 1.5amp 5V T03 57.50
tmg; :ﬂ: LMS5534N S155  LMIITT 230V adjustable 1 amp T0-220 $2.80
A8 {m5534AN $200  ym3t7KC 230V sdjustable 3 amp T0-3 $6.50
DISCRETE DEVICES i S
LM337K 3 amp varisble 230V 703 $9.50
TR $3.001 BCSA7 15 LMIBEK 10 amp variable 1.25-16y T03 $19.60
BCY71 95 BC548 15
J0T9203 $1.95 BC543 s LED’s
G N o 8 Sim A 15 3mm Yellow 23
MJ15008 “'75 BCS57 18 Smm Green 26 Rectangulass Red a0
25.49(P) 56:50 BC558 18 Smm Yellow 30 Rectangular Green 40
BOV64B $5.95 BC559 18 Smm Drange 28 Rectangular Yellow 40
BUXED $9.50 BC639 34 ImmRed 18 Flashing Red 49
25K134(N) $6.50 BC640 N Imm Green 28 Flashing Red 10+ each 45
BU10S $12.50 BD266AD $1.50
MPSADS 95 80139 ss BRIDGE RECTIFIERS
TIP3IAGS 90 BD140 58 Lo =3
TIP32A 90 MJ2955 S150  pog s2.05
TIP2956 $1.20 2N3085 $150  Mnassos ot
TIP3055 $1.20 2N3842 $2.50
MPF102 95 2N3560 s OPTO
MPE 10! N
M,ﬂ;g:gﬁ:: 33 m;g:g 22 €OY89 infra Red LED $1.25 FNDSOO $1.35
DR AGE 95 2N3645 45  BPWSOInkra Red Diode $2.95 FND507 SIT5
ey $1.98 N33 s5.00 L7302 7seqDigplay $1.45 LT547 5295
BE115 76 2N4268 35 LT303 7seq Displey  $1.45
BF 200 95 2N5484 85 D|ODES
BF469 65 2N
Brarh :::5 zru:g:; 58 g: ING00Z 8 BA102 25 BYX21L/2008  $1.90
MIE340 $1.98 2N5590 sgg0  1N4006 20 BA1IA 25 DAY 12
MJE 350 $1.98 ZN5591 s1250  INS404 35 BA215/219 25 D202 50
2TX501 45 2N5245 90 INS14 5 BR10D 95 04697 A
8C337 25 2N6027/D13T1 58 BAWGZ 29 BYX211/200 s51.90 60822800 5275
BC546 65 TT300 85
BFa59 5165 ZN3566 s |IC SOCKETS — SOLDER
8F470 $1.65 8 Pin % 18Pin 35 24 Pin 50
SPECIAL FUNCTION i 3¢ & 2 &p =
16Pn 35 22Pin a0 40 Pin 70
SAB0G00 Door Chime $9.95
Aveosy Sooo QUALITY WIRE WRAP
-1002 PAL Colour Encader 7.50
TDA-1022 Bucket Brigade suso |C SOCKETS
EXAR 2206 Function Generetor §5.95 14p
MDC-3020 TRIAC Dpta Coupler $2.50 I % 22fn 5140 4
MM 5837 Noise Generatar $3.90 16Pin  S1.05 24Pin  s1.75 K ]
TA 12050 Audic Amp si0  J8Pe SLI5 28Pn  $225 M
2216A Frequency Controb Dispday Driver sazsp  W0Pe  SLas G0Pn  $265 "'l,,"
SN 7648BNF_Sound Effects Generator $5.95
AY-1:0212 Top Octave Synthesuer $19,50 Dl L PLUGS AN D

Z-80A/6800

JAYCAR-
for hard to get
Semiconductors

WE NOW STOCK HUNDREDS MORE IC’s THAN MOST OF OUR COMPETITORS AT
THE BEST PRICES AROUND

LINEAR DEVICES

MEMORIES

COVERS
SOLDER TYPE

2.80A CPUMHz  $8.50 Z.B0A DART dMHz $32.95 O P o

Z80A PID AMH:z $8.50 Z.80A DMAdMHz $20.95 14 Pin Con o
Z80A CTCaMHz  SB.50 6802 CPU $IN.00 o pn Lover 25
2808 sto/o:mm $20.95 6810 RAM $4.95 P 85
Z80A S10/14MHz  $20.95 6821 PIA $4.95

2.804 $10/2 4MHz  $20.95 CRYSTALS

ZENER DIODES

From 3.3V 10 33V 35

JAYCAR DEALER: G&J Electric,
Forresters Beach NSW 2260

Ph: (043) 845787

125 YORK ST SYDNEY 2000
Ph. 2646688 Telex: 72293

Box K-39 Haymarket 2000

Mait Orders To:

Case Style: HC-33/U

4.9152MM2 $5.50
1.000MHz $1250 5,000MHz $5.50
1.8432MHz $8.50 g g57238MMH2 $5.50
2.000MHz $7.50 ! .
20 Syeo 10D0OMHz Paraite Reu;r;;
Case Style: HC-18/U) 12,0008 Hz $5.50
4.000MHz $6.50  16.000MMz $6.50
443MHz $6.50  20.000MH2 $7.50

16 Pin Cover
24 Pin Plug Only

25
$2.50

POST AND PACKING CHARGES
$5$9.99 ($1.20) $10$24.99 {$2.40}
$25$40.99 (33.80) $50.$99.99 (§4.60)
$100 up i$8.201

NEW SHOP HOURS
Mon-Fri 8.30 to 5.30pm
Sat8.30 ro 12.00pm
Thure night to 8.30pm
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A NEW WAVE IS ON
THE HORIZON

Available in four models these low
cost oscilloscopes feature:

e 15-20-30 MHZ.

e 1mV/Div sensitivity

e Stable automatic trigger ‘AUTO FIX’

e Full range of triggering mode

e Bright and sharp CRT with Auto Fix

e TV(V) and TV(H) sync separator circuit

° Rectangular tube, illuminated internal graticule
(VP-5220A and VP-5231A)

e Built-in delay line for observation of pulse
transient (VP-5231A only)

e High reliability—MTBF 15,000 hours

National have a wide range of scopes—to 300
MHz. Please call or write for further information

...FROM $389.00 ot inc.s)

Probes supplied as standard accessory

=) Dvontcar
C‘:}) welcome here

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD.
2 JACKS ROAD, SOUTH OAKLEIGH, VICTORIA, 3167.

TELEPHONE: 579 3622

P.O. BOX 63, SOUTH OAKLEIGH, VICTORIA, 3167. TELEX: AA32742
CABLES: DEVICES MELBOURNE

31 HALSEY ROAD, ELIZABETH EAST, S.A., 5112.

TELEPHONE: (08) 255 6575

35-37 HUME STREET, CROWS NEST, N.S.W., 2065.

TELEPHONE: (02) 43 5015

The Tools.

from
Cooper The Toolmakey.

Weller industrial SPI non-temperature controlied line
voltage soldering irons, with iron plated copper tips,
stainless steel barrels. Impact and heat resistant
handles are lightweight.

Available as SPI25D 25 watt or SPI140D 40 watt irons.

The Weller WTCPN soldering station is temperature
controlled and combines high volume capability with
precision performance. The low voltage TC201
soldering pencil employs the exclusive ‘“‘closed’’ loop
method to control maximum temperature and protect
sensitive components.

Lufkin

————
e —
// Official Supplier of
Measuring Tapes to the
XIt Commonwealth Games
in Australia 1982

21 The Cooper Group

COOPER | CRESCENT-LUFKIN-NICHOLSON PLUMB
WELLER WISS XCELITE

The Coopet 100! Group Lmtec
PO. Box 366 Nurigong Street
Albury NSW 2640, Austraiia
Tol 215510, Telex 56935
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Exposure analyser for
black and white prints

This exposure analyser, coupled to a timer, simplifies
making black and white prints. A light intensity reading is
taken from the image, the ‘time’ control is adjusted to the
balance point and lights two LEDs, the timer is started —

and your enlarger is turned on for the correct time. Peter Cox
THE REASON for building an exposure _L—-” 78L10 : ey

-analyser such as this was to avoid = ton
making test strips for different negatives

or for different degrees of enlargement. i
Commercially available analysers are MLOG.
often either fiddly to use or compara- GANGED TOO HIGH
tively expensive. Some operate by
adjusting the aperture of the enlarger !
and keeping a constant exposure time,
which is less satisfactory than varying
the exposure time as most enlarger
lenses give better performance when
stopped down from maximum aperture. !

There have also been several analyser G
circuits in electronics magazines, but I
found these to be either too full of draft- A\ COMPARATOR
ing errors to be practicable or, in one
case, going into technical overkill — b?(% et 1M LINEAR
using 23 ICs, digital exposure readout G RARER RS
to tenths of a second, and requiring an -
IC (CA3140) to perform better than its Jo
published specifications. So I decided to gy - & T
design and build my own exposure —_— +
analyser.

NOTES:
= = = 1. TLO8Y, TLOB% ARESBTIVFET OP-AMPS, VERY HIGH INPUT
IMPEDANCE: 10'? OHM PICAL.
Circuit operatlon 2. BYPASS 78L10 REGULATOR WITH CAPACITORS SHOWN: :’sgéf TIME ADJUST POT TO 10 SECONDS. MAKE A PRINT
The circuit is in two parts, excluding the MAKE SURE THEY'RE CLOSE TO THE IC. THAT REQUIRES 10 SECONDS EXPOSURE: WITH LDR
l ) th l. h . MEASURE MID-GREY OR HIGHLIGHTS (NOT BOTH) AND
power supply: e light-measuring 3 ser 1m Loa. (canceo) poT 10 s0% ROTATION: RESIST- ADJUST PAPER SPEED POT FOR BRIDGE BALANCE: BOTH
o ANCE SHOULD BE CLOSE TO 100k. WITH 2k ‘CALIBRATE' POT LEDS LIGHT.

oon.lpgrator' has an LDR in one leg of a NEAR MIDDLE, PICK CAPACITOR TO GIVE PULSE DURATION
resistive bridge. OF 10 SECONDS. TRIMPOT HAS ADJUSTMENT RANGE OF 2. PUSH START BUTTON TO BEGIN TIMING CYCLE.

As tte LDR resistance can be up to o e

20-30i , the voltage is buffered by a

TLO81 BiFET op-amp. Voltages from is provided by the 15M resistors. I didn’t The bridge is fed from a 10 V voltage
the bridge are applied to a window volt- worry about using buffering on the regulator, as otherwise the IC output
age comparator made from a dual other side of the bridge because of lower voltages may be restricted, the inputs
BiFETIC. A small amount of hysteresis  resistances. working within 0.75 V or so of the posi-
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tive rail. The time adjust pot, a 1M log
unit, is ganged, and the other section
determines the output duration of a 555
monostable. A timer calibrate pot is
included to simplify setting up the
timer.

The capacitor used in the 555 RC net-
work should be very low-leakage, but
ordinary tag tantalums seem to give
consistent timings despite leakage
currents of 50 nA/uFV (maximum
quoted on ITT tag data sheet).

Parts

BiFET op-amps are freely available —
singles, duals or quads; the TLO84 quad
costs $3 or less. The LDR is made in
Japan by Moririca, and is sold by
Plessey Professional Components of
Villawood NSW, costing $1 each in
small quantities (when I bought some a
while ago). There are many Moririca
types available, so others may be more
suitable than the ones I used; I bought
the LDRs originally for use in an
AGC amplifier, as an LDR-LED gain
reduction element. ®

DO YOULIVEIN...

ningwqod Lilydale

potonid Wantirp,
Bay SW a‘e‘ Croy don
Moorebank etc....

We carry a comprehensive
range of electronic
components at very keen
prices.

L@

E

NLARGER

LAMP

TIMER
® @ »> > o —0
+15V
ANGED|
470R MLOG
MEASURE
2 4 8
TIME! ’ 5
CALIBRATE 3 555
7 200 mA
RELAY
47-68u 1t 1
ak? TANT.
{LOW
LEAKAGE)
12 vdc
<
Sensitized
P.C. Board
Riston 3000
Coated PO BOX 324, FAIRFIELD, NSW 2165.
(Fibreglass Base)
SINGLE DOUBLE Capacitors & Resistors
X%t a0 sh000 Intergrated Circuits
18x12 $12.50 $16.00 Wires & Cables
}gi% % 123 ?ggg Semiconductors
Quantity Discounts Hirose Connectors
$100+ 10% Ribbon Cable
33000+ g% Plugs & Sockets
All plus sales tax if applicable.
RISTON DEVELOPER MAIL ORDER SUPPLY
PROMOTION SPECIAL SPECIALISTS
Concentrate (1 = 4) $4.25 litre
—5 litre 519?50— FOR YOUR
3M SCOTCHCAL
Image 'N’ Transfer ELECTRONIC
MAJOR STOCKISTS N EEDS
101 Burgundy St,
ALEX Heidelberg 3084
(03) 458 2976
Telex AA 37678
MELTON
(03) 743 1011
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> WOOFER
SYSTEM assive price

BREAKTHROUGH!!!

A Sub-Woofer System makes a {ot of sense. Apart from getting down to a genuine 30Hz you could actually save money over all.

For years we have been persevering with huge 12" 3 or 4 way systems in up to 120 litre cabinets to try to get down to— at best 45Hz. We have
even duplicated our effort by having a stereo pair for this frequency!{! -

Big 12" systems don’t come cheap. With a Sub-Woofer you can forget about what happens below the non-stereo <100Hz region. Once that's done
you are free to use a very compact (and generally far cheaper) system for stereo. Concert hall sounds in your lounge room without needing an
auditorium to house your speakers.!!!

The profit you make from selling your 12*’ system could pay {or even exceed) the cost of the Sub-Woofer system. — AND you can get'down to 30Hz{{!

0‘0\«‘

2,
° o0
A\ ©
o
\)
q‘\/

¥

s
>

1812 LIKE NEVER BEFORE. So too those big pipe organ records. This system is a must for the direct or digital disk enthusiast.
Now that “ELECTRONICS AUSTRALIA’ have designed *a Mosfet Sub-Woofer filtér/amplifier and speaker system you have no excuse.

JAYCARS’ BULK BUYING PASSES SAVINGS ONTO YOU. TRULY A PRICE BREAKTH ROUGH FOR SUB-WOOFER SYSTEMS.

*{With due respect to Thiele, Small, Snyder and others!)

This unit has been extremely

THE SUB-WOOFER popular with audio enthusiasts
LI t across Australial EA havt;
esigned a special crossover,
MODEL SW 250 booster amﬁ ust for this unit.
Now you have no excuse to
build @ subwoofer system to
enjoy those thrilling low notes
from pipe organs, synthesisers,
1812 cannons etcll
SPECS:
Diameter 10”* {250mm) Cast
Frame. QT=0.39. VAS=631

This compact 63 litre vented
THE EN LOSURE aenclosure was specifically
designed around the para-

the SW250 S

meters of ub-
Woofer. |t follows the theory
foneered by the work of
hiele, Small and Snyder, The
Jayear enclosureis easy to build
and is made of hi?\ quality
durable materials. The hea\g
walled cabinet is covered wi
an attractive black vinyl veneer.
All timber is pre-cut and the

black grille is already made.
Power Handling = 100WRMS. Y Assembly takes less than ope
Free-air Resonance 32Hz H1Hz hour.
Voice Coil = 2" (51mm). Dia. st ol M i
Magnet Assy = 3kg (6.61bs). shed in white. The production

A FREE SUB-WOOFER

ONLY $79.50

CABINET DESIGN IS
PROVIDED WITH EACH
UNITIt

units are only available in black
Freight anywhere in Australia
only $10.00,

AMPLIFIER/FILTER UNIL =t

REF. EA JULY 1982

State-of-the-art power Mosfet technology ¢ombined with
an active low pass filter results In a sub-woofer amp with-
out e_gual anywheret! X
FEATURES: Around 100WRMS Orive capability.

Low pass (sub-woafer) filters on board.

Can hook-up to pre-amp out or power-

amp out :

Power supply on board.
(Transformer needed. ONLY $39.50)

AMPL IFIER/FILTER
UNIT.

€810, 0. 8,0,

ONLY
$79

$125.00 if you purchase
e enciowure and woofer

Metsl case specislly made
t0 sult including front
psnel, haroware etc.(not a

Ampilfier Module

$79

Lr'n‘m'ormcr 10 $39.80 twin 25 cae). Only‘tig:gg at e @smE e
VOICE e‘ h I = Balanced (600 Ohm) Mic. Inputs/Line Inputs.
OPERATED e nopﬁ.cah =iy sicvac D Cann%\‘connectorseinclulded in the ;:ari«:he.I
-to-noise Microphone ow/er requirements o i i s
RELAY KIT input — -750B with ref 1o i e Bass, Mid & Treble Equalization on each Input

= ""Effects’ (i.e. Echo etc.) capabilitg.

— Foidback and Stereo Pan on ALL 8 Inputs.

— 60mm Slide Faders used throughout.

— 19" Rack Mount capability {or Console Mount).

— Professional Black Front Panel with Format borders & multi-
coloured knobs to assist function identification.

~ VU Metering.

+4dBM

Signal-to-noise line input
90dB with ref 10
+4dBM

® Line out level +4dBM (OVU)
@ Distortion less than 0.005%

SEND SAE FOR FULL DATA ON 5000 SERIES &/OR MIXER

JAYCAR DEALER: G&J Electric, Forresters Beach NSW 2260 Ph: (043) 845787

dimensions

Width 483mm
Height 355mm
Depth {console mount) 150mm

Ref: EA July ‘82
Extremely usetul
circult, has dozens

of applications. $14.50




MOSFET

MAGNIFICENC

THE 5000 SERIES AMPLIFIERS FROM ETI
HAVE NO EQUAL

POWER AMP. REF: ETI JAN. MAR. 81

AGK MONOLITH

SPECIFICATIONS

POWER OUTPU

T Around 100W AMS into 8 ohms
FREQUENCY RESPONSE

BHz to 20kHz, +0 — 0,4d
2 8Hz to 65kHz, +0 — 3dB
ote: these figures are determined soley by pasive

filtors
1V RMS for 100W output
— 100dB below full output {flet)
—116d8 below full output {fist,20kHz bandwidth}
<0,001% st 1kHz {0,0007% on pvotorxpn) at 100W

INPUT SENSITIVITY
HUM

NOISE
2nd HARMONIC

DISTORTION output using a *56V luprl rated st 4 A continuous
<0,003% »t 10kHz and OEW

3rd HARMONIC <0,0003% for all frequencies less than 10kHz end ail

DISTORTION wers below clippin

TOTAL HARMONIC termined by 2nd harmonic distortion (ses above)

DISTORTION

INTERMODULATION <0,003% st 100W {S0Hz snd 7kHz mixed 4;1)

DISTORTION

STABILITY Unconditiaal

n 2001°" Arthur C. Clarkes Black Monolith symbolised awesome power — intelligence.
$0 too do the 5000 BRARN Power Mosfet amp kits from Jaycar.
Why would you choose a Jaycar BLACK MONDLITW 5000 Power amp over conventional kits? Because
YOu. to0 are intelligent.
You have seen the specs. snd you know that this amp IS the best. You want the best because {whether
you know it or not) you afe a perfectiontst. You won't be conned by cheap and nasty compromises to
David Tillbrook's brilllant design. You will want to know if there have beer. mods to the original design
There have — and only Jaycar kits reflect them). But let’s be specific about the improvements.
Completely redesigned flag i for the Driver Tr 3. Thoroughly endorsed by David Tillbrook
The original ones were too small if the bias current was set high for jow distortion).
Ventilation grilles in the covers. These were not included in the original design
Blind tapped holes in the exclusive ‘Superfinish‘m front panet. Heavy gauge screws used for stronger
connection of the heatsink bracket to the panel.
Jig drilled, EXTRUDED, deburred and black anodised hestsink brackét in heavy gauge All other kits
we have seen, a flimsy punched out piece of sheet metal is supplied. Not even anodised'' This is one of the
most critical components in the kit.

ONLY $299—-
PAY NO MORE!!!

8 CHANNEL
MIXER
8002 PRICE

BREAKTHROUGH!!!

The Jaycar BOO2 Mixer was ortginally conceived to be the successor 10 the very populsr ETI414 Master Mixer.
The 414 was bawcally configured as 3 ‘stage’ miner and sutlered ftom a number of sevare technical limitations
notably poor signal to-noise figures. Enormout advances dn Audio IC’s have occurred since the 414 way de-
signed Jaycar engineers have laken of this. The low noise and figares of the
B002 are & testimony 10 the wound bask design of the mi coupled with the perfarmance capabulity of thete
IC’s. Whilst the BOOZ is the ideal 8 channel compact stage muxer, other applications have been bept in mind,
AS A “STUDIO” MIXER. The prime requirement of 8 studio mixer is that it must be quiet — i.a. have good
S/N. Due 10 the fact that the “miracle”” 5534 1C’s are used in the 8002 studio applications are entirely feavble
In addition 0 this, metal film resistors are used in critical signal areas
AS A DISCO MIXER. The balanced input feature of the R002 n not reaily necessary for disca use. Thas sec
tion can eavity he bypawed with sither 8 mowing magnet {Dynamic tidge} preamp, of @ mowing coil preamp
The semsible format of the 8002 and tremendous equatization facilities should meke this maer pupular lor
disco ume.

AS A STAGE MIXER

This i where the B002 really excels. The 8002 front panel measures 19" wide x 147 high (8 reck unetsl. This
enables the 8002 to be mounted into PA equipment racks if necessary. Strickly wwaking, the chassis 13 not
needed in this conhguration aithough the chasus is also rack mountabie. The 8002 can also comsole mount
with attractve heavy timber endpieces adding to the appearsnce of the unit. Powerful “Serii™ capatulity
s tandt into this mier. Bath special etfects (‘echo’ for exampie} and foldhack 1ot the stage performers can be
sent FROM ANY ONE OR ALL of the B input channels. Fully variable calibrated sends aitenuators are pro-
vided on each channel, Sends can be panned across the stereo smage to Create spectacular sonw etfects, You
could, Jor example, pan a pre-recorded tape of 8 iteam train rushing from the tight hand side of the stage -
scross — and exit stage left with this facility. Balancing sorts the real mixars out {rom the toys. With the B00Z
you Can take either 8 microphonc leved iInput or 8 fing level input o any of the B channels. An Input selectior
switch is provided at the top of the mixer panel. Another attenualor |s provided at this point to prevent over-
load of the bnput circuitry should the incoming signat prove 1o be higher than normal microphone of line levels
Each mpul channel has 3 band equalization capatility with a massive 12d8 boost of cut. A pan cuntrol enabies
each input channel 10 be postGoned left thru right atross 5 stereo image. Inputs cut ot siereo poution on a
slage can be positioned in the mixer. Finally a quality 60mm dide fade control s provided. We {eit that in
keeping with the p } nature of this that the enira resolution that the larger control offers
s warranted. METERING. The left and right momitor channets have VU metering. Al prowided i a 5-band
Graphic Equaliser |+/-9dBl. An optional LED pesk-metenng circuit will be svalabie shorty. Master foldback
wend s alo provided,

— JAYCAR

"BLUEPRINT"

Frequency Remone Migh lever input; 18M2-130kMu.+ 0.~ Vi

Beryllium Oxkde heatsink washers supplied. A tube of beatsink compound is also supplied
teft over 1o use elsewhere.

‘Superfinish'® Front Panel. Despite what others may claim ours is still the best.

Duat 3 Pin DIN 30V Power Outiets, This extra power outlet enables you to power extra 5000 series
components as they afrive on the scene,

And all of the extra features of our normal Superfinish 5000 amp, like: Metal 1% film resistors, Pre.
wound Chokes, Fibreglass PCB's, Heavy Outy Earth Braid, Quality Capacitogs, Original Chassis - bar
design, Flux shorting straps on transformers etc., etc.

The Jaycar “BLACK MOMDLITH™ Is worth far more than the inferior kits around the market today. That

goes without saying.

BUT IT COSTS NO MORE!
That’s right. FOR THE MOMENT we are holding our price on this kit to a staggering low $289. We
probably won't be able to keep this quality kit below S300 for long. .
We all enjoyed “2001" for the first time a long time ago now. You can enjoy your 5000 "BLACK MONDLITH
forever

with enough

5000 PREAMPLIFIER

BLUEPRINT $275

The refinement continues The silk screen stencll for the front panei is renewed after every run of
26 panels. This ensures the crispest possibie tettering Note that ONLY JAYCAR use the ORIGINAL
ETI tront panel design. Don’t get caught with something you may not ilke the look ofl We use the
axtra high quailty LM394H in the M.C. preamp. and now AT NO EXTRA CHARGE supply gold
platad RCA sockets on all inputs, not just the M.C. input
Despite whaet others may say, their's is not a1 good ag the original BLUEPRINT Presmp.They do
not, for axample, get special low capacitance screened cable made to Jaycar specs. just for the pre-
amp. {It's made in Australia, not Telwan).
AMONG DTHER FEATURES OF THE BLUEPRINT
~ EXTREMELY CLOSE TRACKING TO QUALITY IC SOCKE TS PROVIDED

RIAA EQUALISATION. -SPECIAL REAR PANEL

ENGLISH 'LORLIN' LOW NOISE —~MULTICOLOVRED LED

SELECTOR SWITCHES USED OISPLAY (EASIER TO READ
& BETTER LOOKING)

D THERMALLOY HEASINK USED

TINNED F/GLASS PCB'S ON REGULATOR
Wae still have the standard $245 version of this kit which is butter than the other $245 kits. We
dofi’t sell many though — the BLUEPRINT is botter value. ‘BLUEPRINT ONLY $275.

ETi-478MM Moving
Magnet input atage

SPECIFICATIONS &

Frequency Rewponse  Conforms 10 RIAA Eaqusieton 0,308

Totel Harmonsc

0.001%. 1uMz, 10mV AMSinput
Oisorder

8
Ow level inpui~confonms 1o RIAA squelitstion
©0.208 (1es detsil on Phono

o Hesdroom 2808 wiTh cespect 10 SmY AMS | ignal
Owtortion etz 0.000% on ol inouts (limit of resolu tion ol MR o
S/N none High-leve! ingut, master full, with respect 10 NBine LCTalleEN S sgaineur g, 1220y Iput
200mV input Egnst at tull ouwutil-2v] PR TR AT RISt T A
9248 fiar: 15048 A-mmighind S/N ratio E £a v
1o 73a8 87a6 9398
MM noul mater lull, with respect 1o full Aetiling e 1238 |

outout (1.2v) a1 5mV input 500 ohm source  ETI-47BMC Moving
retistence connec: 86d8 flat o el 24
RO A I Frequency Rasponse Mz 138aMr-0,— a8
MC input, master Iull, with respect to tull Total Harmonie Q.000%. SkHz, IOmV input
output 1.2V} end 200UV input ugn s
1]

T9B flar 7548 A-wesghm Noue

Total squiveiant input noise

DUt hor
S8nV Hat, after MIAA £q Iput thortes
NV ‘A etter RIAA €Q inDut #horted

125 YORK ST SYDNEY 2000
Ph. 2646688 Telex: 72293

POST AND PACKING CHARGES
$5$9.99 1$1,20) $10$24.99 (32.40}
$25 $49.99 ($3.50} $50$99 99 (34.60}
$100 up ($6.20)

NEW SHOP HOURS

Mom-Fri 8 30 to 5 30pm

Se1 8 30 10 12.00pm
Thurs aight 10 8 J0pm J

Mail Orders To:

Box K-39 Haymarket 2000 —




More BABANI BOOKS toyou by post

REACTANCE/FREQUENCY CHART

FOR AUDIO AND RF.

Enables the reactance of any capacitor or resistor to be
read off immediately — from 10 Hz to 100 MHz.
Reasonant frequencies of LC networks ditto.

196 75¢

PRACTICAL TRANSISTORISED NOVELTIES
FOR HI-FI

Circuits for audlo power meter, stereo phone adaptor,
multi-channel mixers, gain control, contour network
etc. etc.

201 $1.30

Hi-FI LOUDSPEAKER ENCLOSURES

Data for building corner reflex, bass reflex, exponential
horn, folded horn, tuned port, Klipschorn labyrinth,
tuned column, loaded port and multi speaker panoram-
Ics. Clear dimensioned diagrams included.

205 $3.50

DIODE CHARACTERISTICS, EQUIVALENTS &
SUBSTITUTES

Includes slgnal, zener, rectifier diodes etc. Full
interchangeability data and characteristics of
thousands of diodes of all types with every possible
alternative. Includes UK, USA, European, Russlan, and
Far Eastern devices.

21 $4.60

AUDIO ENTHUSIASTS’ HANDBOOK

Discusses audio and hi-fi topics including record/
playback curves, stylus compliance, disc recordings
then and now, evaluating loudness, equipment
compatibility,  acoustic  feedback,  equipment
performance figures and standards etc. etc.

214 $4.05

BUILD YOUR OWN ELECTRONIC
EXPERIMENTERS’ LAB USING ICs.

Includes many circuits and designs for constructing test
and measuring instruments mostly using modern ICs.
Includes AF osc, ITL pulse detector, hi-impedence Vm,
square-wave osc/pulse gen, logic probe, lo-range
ohmmeter, bridge, signal tracer etc.

218 $3.10

SOLID STATE NOVELTY PROJECTS

A number of novelty projects using modern tCs and
transistors. Includes ‘Optomin’ — a musical instrument
played by reflecting a light beam with your hand, water
warbler for pot plants, music tone generator, LEDs and
ladders game, touch switch, electronic roulette wheel
elc.

219 $3.10

BUILD YOUR OWN Hi-Fl
& AUDIO ACCESSORIES
Essential for keen hi-fi and audio enthuslasts. Projects
include stereo decoder, three-channel mixer, FET
preamp for ceramic pick-ups, mic preamp with ad].
bass, stereo dynamlic nolse limiter, loudspeaker pro-
tector, volce-operated relay, etc.

$3.10

28 TESTED TRANSISTOR PROJECTS

Some circuits are new, others are familiar designs.
Projects can be split and/or combined for specialised
needs.

21 $4.60

SOLID STATE SHORT WAVE RECEIVERS

FOR BEGINNERS

Design and construction of several solid-state short-
wave receivers glving high level of performance yet
utilising relatively few inexpensive components. See
also 226.

v $4.60

50 PROJECTS USING CA 3130 iCs.

The CA3130 is an advanced operational amplifier
capable of higher performance than many others:
circuits often need fewer ancillary components.
Interesting and useful projects In five groups. Audio
projects. RF projects. Test equipment. Household
projects. Misc. projects.

3 $4.60

S0 — September 1982 ETI

50 CMOS PROJECTS

Many interesting and useful projects — multivibrators
amplifiers and osclllators; trigger devices; special
devices.

24 $4.60

PRACTICAL INTRO TO DIGITAL ICs
Introduction to digital ICs (mainly TTL 7400). Besides
simple projects, includes logic test set to idenilfy and
test digital ICs. Also includes dighal counter-timer.

225 $4.60

HOW TO BUILD ADVANCED

SHORT WAVE RECEIVERS

Full practical constructional details of receivers with
performance equal to commercial units. Also ‘add-on’
clrcuits of Q meter, S meter, noise limlter etc.

226 $4.60

BEGINNERS’ GUIDE TO BUILDING
ELECTRONIC PROJECTS
Enables total beginners to tackle electronic projects.
Includes component identification, tools, soldering,
building methods, cases, legends etc. etc. Practical
basic projects are included.

$4.60

HANDBOOK OF RADIO, TV, INDUSTRIAL &
TRANSMITTING TUBE & VALVE EQUIVALENTS
Equivalents book for amateurs and servicemen. More
than 18 000 old and new valves from UK, USA, Europe,
Japan et al. CV (military) Hstings with commercial
equivalents included.

8P2 $2.25

FIRST BOOK OF PRACTICAL

ELECTRONIC PROJECTS

Full constructional data, circuits, components lists for
many practical projects including audio distortion
meter, super FET receiver, guitaramp, metronome, etc.

BP23 $2.55

GIANT CHART — RADIO, ELECTRONICS,
SEMI-CONDUCTOR & LOGIC SYMBOLS
Identify those symbols at a glance. A must for beginners
and advanced enthuslasts alike. Professionals can
always hide it in their desks! A steal at only

BP27 52,20

50 FET PROJECTS

Projects include amplifiers and converters, test equip-
ment, tuners, receivers and recelver aids, mixers and
tone controls etc etc. The FET used is not critical. This
book is of interest and value to SW listeners, radio
amateurs, hi-fi enthuslasts and general experimenters.
BP39 $6.10

1C555 PROJECTS

One wonders how life went on before the 555!
Included are basic and general clrcuits, motor car and
model railway circuits, alarms and noise makers plus
section on subsequent 556, 558 and 559s.

BP44 $6.45

MOBILE DISCO HANDBOOK

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 discq
gear.

BP47 $4.60

ELECTRONIC PROJECTS FOR BEGINNERS
This book gives the newcomer to electrbnics a wide
range of easily built projects. Actual components and
wiring layouts aid the beginner. Some of the projects
may be built without using soldering techniques.
BP48 $4.60

LM 3900 IC PROJECTS

Unlike conventional op-amps, the LM 3900 can be used
for all the usual applications as well as many new ones.
It's one of the most versatile, freely obtainable and
inexpensive devices around. This book provides the
groundwork for simple and advanced uses — it’s much
more than a collection of projects. Very thoroughly
recommended.

BP50 $4.95

LONG DISTANCE TV RECEPTION (TV-DX)

Written by UK authority, the book includes many units
and devices made by active enthusiasts. A practical and
authoritative intro to this unusual aspect of electronics.

BP52 $6.60

PRACTICAL ELECTRONIC CALCULATIONS

& FORMULAE

For the practical person’s workbench. Bridges gap
between technical theory and cut-and-dried methods
which work but leave the experimenter unfulfitled.
There’s a strong practical bias. Tedious and higher
maths avoided where possible. Many tables included.
This one’s a beauty!

BP53 $8.25

HOW TO BUILD YOUR OWN SOLID-STATE
OSCILLOSCOPE

Project divided into sections for builder individually to
construct and test — then assemble into complete
instrument. Includes short section on scope usage.
BPS57 $5.50

SECOND BOOK OF CMOS IC PROJECTS
Leading on from book number 224 ‘50 CMOS IC
PROJECTS’, this second book provides a further selec-
tion of useful circuits mainly of a fairly simple nature.
Contents have been selected to ensure minimum over-
lap between the two books.

BP59 $5.10

BEGINNER’S GUIDE TO DIGITAL
ELECTRONICS

Covers all essential areas including number systems,
codes, constructional and sequential loglc, analog/
digital/analog conversion.

BP61 $3.50

ELEMENTS OF ELECTRONICS

This series provides an Inexpensive intro to modern
electronics. Although written for readers with no more
than baslc arithmetic skills, maths Is not avolded — all
the maths is taught as the reader progresses.

The course concentrates on the understanding of con-
cepts central to electronics, rather than continually
digressing over the whole field. Once the fundamentals
are learned the workings of most other things are soon
revealed. The author anticipates where difficulties lie
and guides the reader through them.

BOOK 1(BP62): All fundamental theory necessary to
full understanding of simple electronic circuits and
components.

BOOK 2 (BP63): Alternating current theory.

BOOK 3 (BP64): Semlconductor technology leading
to transistors and ICs.

BOOK 4 (BP77): Microprocessing systems and
circuits:

BOOK 5 (BP89): Communications.

This serles constitutes a complete inexpensive elec-
tronics course of Inestimable value in hobby or career.
Books 1/2/3 $8.25 (each)
Book 4 $10.80
Book 5 $9.95

SINGLE IC PROJECTS

Simple to build projects based on a single IC. A few
projects use one or two transistors as well. A strip board
layout is given for each project plus special con-
structional and setting up info. Contents include low
level audio circuits, audio power amps, timers,
op-amps and miscellaneous circuits.

BP65 $5.10

BEGINNER’S GUIDE TO MICROPROCESSORS
& COMPUTING

tntroduction to basic theory and concepts of binary
arithmetic, microprocessor operation and machine
language programming. Only prlor knowledge
assumed is very basic arithmetic and an understanding
of indices.

BP66 $6.40

COUNTER DRIVER AND NUMERAL

DISPLAY PROJECTS

Well-known author F.G. Rayer features applications
and projects using various types of numerical displays,
popular counter and drives ICs, etc.

BP67 $6.40




52 PROJECTS USING IC741

This book of projects using the inexpensive 741
integrated clrcuit is translated from the original highly
popular German version, with coplous notes, data and
circuitry.

BP24 $3.50

POPULAR ELECTRONIC PROJECTS

A collection of the most popular types of circuits and
projects to interest most electronics constructors. The
projects cover a wide range and are divided into four
basic types: radio, audio, household and test
equipment.

BP49 $4.95

ELECTRONIC SECURITY DEVICES

Besides including both simple and more sophisticated
burglar alarm circuits using light, infrared and ultra-
sonics, this book also gives circuits for gas and smoke
detectors, flood alarms, fire alarms, doorphones, baby
alarms, etc.

BP56 $5.35

PRACTICAL CONSTRUCTION OF PREAMPS,
TONE CONTROLS, FILTERS ATTENUATORS

This book shows the enthusiast how to construct a
variety of magnetic tape recording, microphone and
disc preamplifiers, and also a number of tone control
circults, rumble and scratch filters, attenuators and pads.
BP60 {530

CHOOSING AND USING YOUR HI-FI

Provides fundamental Info invaluable when buying
hi-fi. Explains tech. specs, advice on minimum accept-
able standards and specs for adequate sound. Also
invaluable advice on how to buy and Install and
maximise your .equipment’s potential. Includes
glossary of terms.

BP63 $6.10

ELECTRONIC GAMES

How to build many interesting electronic games using
modern ICs. Covers both simple and complex circuits
for beginner and advanced bullder allke. Good one!
BP69 $6.40

ELECTRONIC HOUSEHOLD PROJECTS

Most useful and popular projects for use around the
home. Includes two-tone buzzer, intercom, smoke and
gas detectors, baby alarm, freezer alarm etc. etc.

BP71 $6.10

A MICROPROCESSOR PRIMER

This small book takes the mystery out of micro-
processors. ltstarts with a design for a simple computer
described In language easy to learn and follow. The
shortcomings of thls basic machine are then discussed
and the reader is shown how these are overcome by
changes to the instruction set. Relative addressing,
Index registers follow as logical progressions. An
Interesting and unusual approach.

BP72 $6.40

REMOTE CONTROL PROJECTS

Covers radio, infra-red, visible light, ultrasonic
controls. Full explanations are provided so that the
reader can adapt the projects for domestic and
industrial as well as model use.

BP73 $7.15

ELECTRONIC MUSIC PROJECTS

Provides constructors with practical circuits for the less
complex music equipment including fuzz box, waa-
waa pedal, sustain unit, reverb and phaser, ttemolo
generator etc. Text covers guitar effects, general
effects, sound generators, accessories.

BP74 $6.40

ELECTRONIC TEST EQUIPMENT
CONSTRUCTION

Describes construction of wide range of test gear
Including FET amplified voltmeter, resistance bridge,
fleld strength Indicator, heterodyne frequency meter
etc.

BP75 $6.40

TRANSISTOR RADIO FAULT-FINDING CHART

Used properly, this chart should enable the reader to
trace most common faults quickly. Across the top of the
chart are four rectangles containing brief descriptions
of these faults: sound weak but undistorted; set dead;
sound low and distoried; background noises. Selecting
the appropriate fault, the reader simply follows the
arrows and carries out the suggested checks in
sequence until the fault is cleared.

BP70 $1.85

ELECTRONIC CALCULATOR
USERS’ HANDBOOK

Presents formuiae, data, methods of calculation, con-

version factors, etc, for use with the simplest or most

sophisticated calculators. Includes the way to calculate

using only a simple four-function calculator: trigono-

metric functions (sin, cos, tan); hyperbolic functions

{sinh, cosh, tanh); logarithms, square roots and
owers.

P33 $4.60

LINEAR IC EQUIVALENTS AND
PIN CONNECTIONS

Shows equivalents and pin connections of a selection
of popular linear ICs, with details of families, functions,
country of origin and manufacture. Includes devices
from Analog Devices, Advance Micro Devices, Fairchild,
Harrls, ITT, Motorola, Philips, RCA, Raytheon,
Signetics, Sescocem, SGS-ATES, Siemens, AEG-
Telefunken, Teledyne, Texas Instruments.

1 $10.00

ESSENTIAL THEORY FOR THE ELECTRONICS
HOBBYIST

Knowledge of a subject considerably increases the
enjoyment and satisfaction derived from its practice,,
and the object of this book is to supply the electronics
hobbyist with a background knowledge tailor-made for
his or her specific requirements. Minimum maths!

8

PRACTICAL COMPUTER EXPERIMENTS

How to build typical computer circuits using discrete
logic. This book is useful intro to devices such as adders
and storers as well as a general source book of logic
circults.

BP78 $6.50

RADIO CONTROL FOR BEGINNERS

How complete systems work with constructional
details of solid state transmitters and receivers. Also
included — antennas, field strength meter, crystal con-
trolled superhet, electro-mechanical controls. |deal for
beginners. Section dealing with licensing etc. not
applicable to Australla.

BP79 $6.40

POPULAR ELECTRONIC CIRCUITS — BOOK 1
Yet more circuits from Mr Penfold! Includes audio,
radio, test gear, music projects, household projects
and many more. An extremely useful book for all
hobbyists, offering remarkable value for the designs it
contains.

BP80 $7.15

ELECTRONIC SYNTHESISER PROJECTS

For the electronic music enthusiast, an invaluable
reference. This book Is full of circuits and information
on how to build analogue delay lines, sequencers,
VCOs, envelope shapers, etc. etc. The author takes-a
clear and logical approach to the subject that should
enable the average enthusiast to understand and build
up what appears 1o be a quite complex instrument.
B8P81 $6.45

ORDER FORM

Send to ETI Book Sales, 4th Floor, 15 Boundary St, Rushcutters Bay NSw 2011.
Please allow 4-5 weeks for delivery. Trade enquiries welcomed.

Please forward:
Book
196 BP50
201 2 BP52
205 BP53
21 BP57
214 BPS9
218 i BP61
219 BP62
220 Ui ceeeeeer BP63
221 T} BP6&4
222 BP65
223 = d} BP66
BP24

ELECTRONIC PROJECTS USING SOLAR CELLS
Well-known author Owen Bishop has designed a
number of projects that benefit from solar power and
obviate the problems encountered with batteries, such
as weight and bulk, frequency of replacement, and
failure when batteries are exhausted.

BP82 $7.15

VMOS PROJECTS

A book to suit the dyed-in-the-wool experimenter.
Though primarily concerned with VMOS power FETs
and their applications, power MOSFETs are dealt with,
100, in a chapter on audio circuits. A number of varied
and interesting projects is covered under the headings:
Audio Circuits, Sound Generator Cireuits, DC Control
Circuits and Signal Circuits. Learn while you build.
BP8&3 $7.20

DIGITAL IC PROJECTS

Companion to No. 225 Practical Introduction to Digital
ICs and BP61 Beginner’s Gulde to Digital Electronics.
The projects included in this book range from simple to
more advanced projects — some board layouts and
wiring diagrams are Included. The more ambitious pro-
jects have been designed to be built and tested section
by section to help the constructor avold or correct any
faults that may occur.

BP84 $7.20

INTERNATIONAL TRANSISTOR EQUIVALENTS
GUIDE

Companion to BP1 and BP14 equlvalents books, but
contains a huge amount of Information on modern
transistors produced by over 100 manufacturers.
Wherever possible, equivalents are subdivided into
European, American and Japanese types. Also shown
are the material type, polarity, manufacturer and
indication of use or application.

BP8s $10.85

AN INTRO TO BASIC PROGRAMMING
TECHNIQUES

Ideal for beginners seeking to understand and program
in BASIC. Book includes program library for
biorhythms, graphing Y against X, standard deviations,
regressions, generating musical note sequences, and a
card game.

BP86 $6.60

SIMPLE LED CIRCUITS — BOOK 2

Sequel to BP42. Further light-emitting diode circults. If
you liked BP42 you’ll love this one. If you don’t know
either it's well worth buying botht?

BP87 $5.05

ELECTRONIC CIRCUITS FOR

MODEL RAILWAYS

Constructional details of a simple model train con-
troller, a controller with simulated inertia, a high-
power controller, an electronic steam whistle and a
‘chuff generator’. Signal systems and train lighting and
RF suppression also covered.

BP95 (was 213) $6.60

Post & Handling:

1—4books: $1.35
5-—10books: $2.70
11— 20 books: $3.50
Over 20 books: $5.00




DICK SMITH
PRO 40 SCANNER

Compare with similar performance elsewhere at nearly twice the
pricel The new PRO 40 Scanner from Dick Smith represents the
state-of-the-art in computerised scanning receivers!

% Completely soli¢ state computer-controlled circuity — no
expensive crystals to buy — complete with backup battery for stored
frequencies

% Specially prepared Australian instruction manual {written and
produced by our own engineers). Other scanners often have hard-to-
understand foreign instruction manuals.

% Touch-type splashproof keypad for direct entry of all operational
commands, frequencies etc.

W Ideal as either a base or mobile scanner {operates from 12V —
beware of others that don't operate from 12V!} with its own self-
contained whip antenna or external plug-in antenna.

% Complete with mobile mounting bracket and DC power cable.
LOOK AT THESE SPECIFICATIONS:

Frequencies covered 68 to 88MHz — 136 to 174MHz — 360 to
512MHaz.

6. 10, 12.5, & 25kHz (depending on band)
40

12 t0 16 volts DC {battery memory backup 9V}
Approx 18/sec

Scanning steps
No. of channels
Power supply
Scan rate

Cat D-2805

AND LOOKATOURLOW, LOW PRICE

$39500 vaver

SCANNE!E

Catch all the action with this
incredible receiver! It covers
most of the VHF and UHF
bands.

Listen to ...

Aircraft, amateurs, pagers,
business radio, marine and
harbour, UHF CB, taxis and
more. Cat D-2810.

i °475

PAY
MORE?
ONLY
COMING J¢
K _sooN —
DICK SMITH'S
Australian Radio
Frequency Handbook
Enter the exciting world of
scanning with this superb
book. Covers everything
you could possibly want to
know  about scanning.

Watch our ads for further
details.

New from Yaesu and Dick Smith. Look at these

eat features:

Unique recessible controls for VOX GAIN, DELAY, MIC GAIN,
processor COMP, NB LEVEL, and FM SQL; dual meter
allowing much more all around operating convenience; novel
chassis design and ru cabinet construction AND MUCH
MORE. Come in and check it out! Cat D-2880

value! only

introducing ...

The DICK

Cat. Y-1600

at only

299% |

you'd be crazy not 'to
check out the Dick Smith °
WIZZARD!

dge, simply
« suailable soon: BASIC cartridge,
pfu;‘llar?land your Wizzard is now your
own personal computer.

The Video Entertainment system with

SMITH

WIZZARD

™

computer capability” e
— Sonic Invad-

range of games

g;ea/t\uto Chase, Planet Defender and

many morel

'Nasa’ type hand con

positions and qwerty -

i ics

High Resolution grap

matrix gives much better'

quality - you'll appreciate

difference.

— other TV con-
atest technology o
sLoles were designed 2 or even 3 years

trollers with 16

keyboard.

- lighter
picture

the

‘1195

woT's N
THIS? \$$

It could be part of a space
shuttle or even an Exo-
cet missile. We're pretty
sure |he¥ could find a use
for it 1f they tried. The
truth is, it's a double eyelet
assembly, as used in CDI
and TAIl systems. Because
of the insulation, they can
be used in literally hun-
dreds of applications. At
our price, you can get a lot
of them for the junk box

just in casel
Cat. K-6001 30_(_: gacp |

Short wave

Antenna
Kit

ONLY$9.95

Get the hest reception from your
receiver with this high quality
shortwave antenna.  Complete
and ready to assemble and needs

ago — 3 lifetime in electronics.

no soidering. Cat K-3490,

/| Mo
| HOT PACKAGE: FTV707 (D-2876) plus 2 mtr module (D-2877) for

Cat. K-3600

The Electronics Aust./
Dick Smith SUPER 80

A FULL SIZE COMPUTER

You are supplied with a full board includ-
ing power-on EPROM monitor, 16K of
RAM, cassette interface (relay activated)
for universal control of any tape recorder,
TV modulator and direct video output
PLUS full size professional keyboard —

not a 'feel less’ toy! s w

SPECIALS — YOU SAVE!!

Making room for new stock - Full 12 mth warranty

Item Description Cat No
Item Description Cat No
FT207R 2m hand held - not many et D-2888 $358  $235
PA2 Moble charger for FT207R 0-2994 29 199
SPECIAL OFFER: BOTH OF THE ABOVE FOR ONLY $246 50
Mom HE TX ol sold suw 0-2863 ONLY 850
2m-25 wan TX scannig 0-28%0 449 95 369 9%
Owrtal readout 101 WARC TX  D-2859 910 00 850.00
2m with scanmng 10 want 0-2891 379.00 319.00
Ougtal VA tos FT707 0-28%6 29950 265.00
Mobde bracket tor FT707 0-2697 3600 2595
Gasbrarth paddie 0-71103 onky 1495
FT3020 HF WARC TX 180 wan 0-2853 195 995
18010 HF 180 want TX 0-2854 1075 950
SPECIAL PACKAGE with FT 901D or FT 9020 Bonus OC
converter (D-2856) while they last
SPECIAL DEAL: FT 902D (D-2853) plus FC 902 {D-2855) plus OC
conv. {D-2856) for S1195 - while they last!
SPECIAL DEAL: FT 901D (D-2854) plus memory {D-2858)
mcluded for onty $1025 (S1283 valuel)
OC-OC Convertes for £T301/802 D-2856
Memory for FT301/902 0-26858
HE % WARC W M % TX D-2872
HF % WARC & TX 0-2862

Was Now

FT720RWH
moizn
FT221R8
FVI070M
MMB2

6300 4900
13950 9900

ondy B85 00
849,00 79500

FT012(m}

only 8244 (that's S294 vaiue!)

SPECIAL DEAL: with FT1012 (fm) (D-2872) or FTI01Z (D-2862)
101 counter unit (D-2861) FOR ONLY S10M

THATS AN UNBELIEVABLE S142.50 VALUE —
CRAZY DICKIl
LIMITED STOCKS ON AlLL THESE ITEMS
RING JIM POWELL (02)888 3200 — HE
KNOWS WHERE ALL THESE CRAZY
SPECIALS ARE FROM CRAZY DICK Il




Cat. X-3252

DOT MATRIX
PRINTER

How’s this for value! A tractor-fed impact
type dot matrix printer for under the cost
of most thermal printers! You have to see
the high resolution graphics to believe
them! This amazing jprinter is fitted with
astrandard Centronics-type parallel data
interface, making it compatible with most
current tomputers! Unbelievable value!

WAS

| jb
AMPEX “ -
CASSETTE

Yes. we've made a huge scoop purchase of these
famous, top quality Ampex tapes at BELOW
MANUFACTURER'S COST! It's high grade tape

The ltoh 8300P features high speed, bidirectional printing
with a full upper and lower case character set and accepts
standard fan form spricketed paper up to 240mm wide.
Why not come in and check out one of these top selling
printers for yourself? But be quick, stocks are limited|

Cat. X-3255

WAS

$21.00 WORTH OF

METAL FILM 1% FOR

ONLY $12.90

Yes! Save a fortune on
this one a specially
selected pack (no rub-
bish} of 300 precision
metal fllm resistors
worth $21.00 at narmal
1 off prices! 1% toler
ance, high stability, low
temperature coefficient
A must for all serious
uses ({test equipment,
etc.} Cat. R-7105

with rugged construction that will last for years to

come. Look at the value you get

Cat:  Type WAS NOW 10 UP

C-3078 C-45 ELN §2.16 $1.50 $1.3§

C-3080 C-60 ELN $240 $1.83 S$1.79

C-3082 C-30 ELN §315 $2.49 $z2.24

C-3086 C-60 EDR $3.43 $2.25 $2.00

C-3088 C-30 EDR $4.15 $2.939 $2.69
4

»~=—" CAR
COMPUTER

At last! The kit you've been wait KIT

ing forl This new Car Computer
Kit is the ideal way 1o find out
how your car i§ performing — and s 50
how much it is Costing you to run
it! 1t gives you 12 different read
ings

distance,
time, etc, The kit is housed in an
attractive case with special silk
screened front panel. Cat K-3400

consumption,

SEE EA
JULY ‘82

LITTLE
TRIMMER

404

Hard 1o-get 7-60pF
compression trim.
mer. Our price only

$2.50

Compare elsewherel
Cat. R

PUSH
BUTTON

High quality, precise
micro switch type
action. Ideal for
computer program
switches Cat. $-1220

was $2.30

now

$1.90
each

* & & X ¥ ¥ %

YOU REAP

THE BENEFIT!

* & X & »

HORNET 11
40 ch AM/SSB

The latest in 40 channel CB technology. The
quality of this unit is even better than the high

standard set by its predecessor, the Homet |,
our most popular CB ever!

ONLY $199%

Cat D-1710
DOC APP.
NO. 249A006

wou 799

DICK SMITH
Electronics

MAIL ORDER CENTRE:

PO

Telephone Orders: (02) 888 3200

The
Dick Smith

DAISY WHEEL
PRINTER ) o

Improve the appearance of your comespondence with this quality
printer! It delivers ultra-sharp, elean copy at TIMES the speed
of a golf ball typewriter (40 c.p.s.) with fewer moving parts than other
daisy wheel printers to improve reliability. If you buy a daisy wheel
anywhere else, you're wasting money! Cat X-3265

vawe ar * 1998

VALUE AT

S

o e
31 STORES

Terms available to
Ll A wi DE approved applicants
A USTRA through. ..

__) bonkcord

welcome here

BOX 321, NORTH RYDE NSW 2113

POST & PACKING CHARGES

DRDER VALUE CHARGE ORDER VALUE CHARGE

$5.00-59.99 §1.40 $50.00-599.00 $4.60
$10.00-524.99 $2.40 $100.00 or more $6.20
$25.00-549.99 §3.50

Charges are for goods sent by post in Austrafia only not airmai, overseas of road freight.

SPEEDY
PHONE/BANKCARD
ORDER SERVICE

Just phone through your order and
Bankcard details — it's so simple}

(02) 888 3200

NSW

ACT
ViC

WA
TAS

145 Parramatta Rd AUBURN 648 0558 — T55 Terrace Level BANKSTOWN SQ.
707 4888 — 613 Princes Hwy BLAKEHURST 546 7744 — 552 Oxford St BONDI
JUNCTION 387 1444 — 818 George StBROADWAY 211 3777 — 531 Pittwater Rd
BROOKVALE 930441 — 147 Hume Hwy CHULLORA 642 8922 — 162 Pacific Hwy
GOREHILL4395311 — 396 Lane Cove Rd NORTH RYDE 888 3200 — 30 Grose St
PARRAMATTA 683 1133 — 6 Bridge St SYDNEY 27 5051 — 125 York StSYDNEY
2903377 — 173 Maitland Rd NEWCASTLE 61 1896 — 263 Keira StWOLLONGONG
28 3800 — Tamworth Acde & Kable Ave TAMWORTH 66 1961

96 Gladstone St FYSHWICK 80 4944

399 Lonsdale St MELBOURNE 67 9834 — 260 Sydney Rd COBURG 383 4455 -
656 8ridge Rd RICHMOND 428 1614 — Springvale & Dandenong Rds SPRINGVALE
547 0522 — Ross Smith Ave & Nepean Hwy FRANKSTON 783 9144 — 205
Melboume Rd GEELONG 78 6766

293 Adelaide St BRISBANE 229 9377 — 166 Logan Rd 8URANDA 391 6233 —
842 Gympie Rd CHERMSIDE 59 6255

60 Wright St ADELAIDE 212 1962 — 435 Main North Rd ENFIELD 260 6088 —
Main South & Flagstatf Rds DARLINGTON 298 8977

414 william St PERTH 328 8977 — Wharf St& Albany Hwy CANNINGTON 451 8666
25 Barrack St HOBART 31 0800 . DSE/A338/LM



Ideas for Experimenters

Programmable wiper controller |DEA OF THE MONTH T=Ten

This simple circuit uses cheap, readily-
available components.

The relay contact is wired in parallel
with the standard windscreen wiper
switch. A single push of the WIPE but-
ton activates the relay for about one
second, giving one wipe of the screen.
Another push of the WIPE button within
40 seconds of the first will operate the
wiper again, which then continues at
the interval set by the time between the
first and second presses of the WIPE
button. The interval is therefore easily
programmed by pressing the WIPE but-
ton twice, when the screen needs wiping
at intervals. If the rainfall increases,
the WIPE button is pressed again

to set a shorter interval between wipes.

The STOP button may be pressed at
any time to stop the wiping. However, if
the WIPE button is again pressed within
40 seconds after the last wipe, an inter-
val is again programmed. The last wipe
is always remembered as long as it was
less than 40 seconds ago. Programming
becomes second nature once you’ve done

it once or twice and requires no fiddling.

The circuit operation is as follows: If a
wipe has not occurred within the last
40 seconds, pins 6 and 2 of IC3 are below
their threshold level, so pin 3 of IC3 is
high. When the WIPE button is pressed,
pin 2 of IC5 momentarily goes low,
allowing the one-second monostable,
IC5, to work, activating the relay and
the wiper. At the same time, the 33u
capacitor is charged up. This discharges
slowly after the relay has again turned

Scope Laboratories, who manufacture and distribute
soldering irons and accessory tools, have offered to
sponsor a contest with a prize to be given away every
month for the best item submitted for publication in the
‘Ideas for Experimenters’ column — one of the most
consistently popular features in ETI. Each month we
will be giving away a Scope Panavise pc board holder,
model 333 — as described in News Dlgest, p.8,
October '81 issue. Selections will be made at the sole
discretion of the editorial staff of ET! Magazine. Apart
from the prize, worth about $70, each winner will be
paid $10 for the item published. You must submit
original ideas of circults which have not previously
been published. You may send as many entries as
you wish.

RULES

This contest is open to all persons normally resident in
Australla with the exception of members of the staff of Scope
Laboratories, Murray Pubilishing, Oftset Aipine, Australian
Consolidated Press and/or associated companies.

Closing date for each Issue Is the last day of the month.
Entries received within seven days of that date will be accepted
it postmarked prior to and including the date of the last day of
the month.

The winning entry will be judged by the Editor of ETI, whose
decision will be final. No correspondence can be entered into
regarding the decision.
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TO WINDSCREEN
AL/1 | WIPER SWITCH
BCSS7 }
™
% 220R

™2

Iov

off. When the WIPE button is again
pressed, within 40 seconds of the first
press, pin 3 of IC3 is now low (pins 2 and
6 are above the threshold) so IC6d can-
not operate. The flip-flop formed by
IC6a/IC6b is switched so that the oscil-
lator formed by IC1 is enabled, thereby
causing IC2 to count up, ramping up
pin 3 of IC4 until the voltage on it rises
to that on pin 2, thereby operating the
monostable, IC5, via IC6d. IC6a is also

Winner will be advised by telegram the same day the resultis
declared. The name of the winner, together with the winning
idea, will be published in the next possible issue of ETI.

Contestants must enter their names and address where
Indicated on each entry form. Photostats or clearly written
copies will be accepted but if sending copies you must cut out
and include with each entry the month and page number from
the bottom of the page of the contest. In other words you can
send in multiple entries but you will need extra copies of the
magazine so that you send an original page number with each
entry

‘IDEA OF THE MONTH’ CONTEST

switched, stopping the counter. A count
is thus stored in IC2, corresponding to
the interval time.

The STOP button resets the counter.
IC6 forms a power-on reset circuit.

The circuit was built on a 60 x 67 mm
pc board and mounted in a cigarette
box-sized case under the dashboard,
with the two buttons on the front. The
relay was mounted in the engine com-
partment so it could not be heard.

This contest is Invalid in states where local laws prohibit
entries,

Entrants must sign the declaration on the coupon that they
have read the above rules and agree to abide by their
conditions.

COUPON

"l agree to the above terms and grant Electronics
Today International all rights to publish my idea in ETI
Magazine or other publications produced by them. | deciare
that the attached idea is my own origlnal material, that it has not
previously been published and that its publication does not
violate any other copyright*”

* Breach of copyright is now a criminal offence.

Title of idea
Signature
Name

Cut out and send to: Scope/ETI ‘Idea of the Month’
Contest, ETI Magazine, 15 Boundary St,
Rushcutters Bay NSW 2011.
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BUILD YOUR OWR STEREO AP AT "REXT _T0-NOTHIRG" PRICES.

we atill heve a lisited quantity of these new S:IC‘LI::
pra-aups with pre- punched chessis and leuer'l ':,4
panels. Featurad are VoL /8ASS/ TREBLE/BAL :un(rf ' o
ON-OFF SWITCH and PHONO/TUNER/AUR. Enputs and it opel .
stes on 9-40V OC at about 20sh. You can build '“;~°'°
power aep vith power supply, use it as 2 3 input Dise
Mizer or to leprove an ssisting sound systew.

we¥ TOROIDAL
TRANSFORMERS

40V 1.2AMPS
PLUS 15V 200mA

Made in Sweden

by TRANSDUKTOR s

These high-
efficiency Toroidal Transformers are only

VALU

: ASSORTH!NTS

nggY—DIP PACKS $2ea
WATT RESISTORS
INAT} ESISTORS
~STAB REs
MIXED POTENTIOA:;g::
RESET Pots asst,
REE~cnPs
APA.
LECYROLVTICCéIggs
RARIOUS SwiTcnes
AD10/TV Knogs
EAcH pack 50 ASST Tagstr,ps

PUSH-BUTTON

SWITCHES

vy 4 oy 5100

PCB MOUNT ING

MOMENTARY
1dead for slars squipaent, custos

\eyboards, intercoes otc. GREAT
VALUE ~ LINITED QUANTITY AVAIL. EX-COMPUTER

80mm diam.x33mm high. Regular price $42.00
S INCH

12V DC ROTARY 115v

s, SOLEN ALl
Mdr STEPP?!:g sTOCK 2zovs

™51 A * 310

SHORTInG “SWEEPINGS

12 CHAN. STEREO MIXER S

Y/ FACTORY
oW S
|

FLOOR*
SQUIRREL-CAGE W% FOR PROFESSIONALS
FANS i N\ 5 }
SINGLE OUTLET - R~ o ﬁ*

115V or 220V AC m
1000

Very rugged, smggt 7o T i Ak . { &
powerfull e ; X s\ g\ 3 =8N\ Approx
> asSt

o SRR AR o ' 100v0*‘$ll.50${%r"
3 AV = % - A\ \

“BLOW=-ME -DOWN"
These high-volume \
coolers are for
really heavy TTL
duty use! Ht
SPECIFICATIONS Wy
=46dB/1K ohms CONTROLS: Channel Faders 60mm slider 5mm Red LEDS..l!0for 0.
Line  -22dB/16K ohms Haster Fader 60mm slider Smm Bezel for LED.ea0.
Phono -52dB/50K ohms stereo F/8 volume Control rotary 3M13 f:§eholders- in-line
plastic

DBE ‘ 2mV sensitivity 1KHz F/B Master Level rotary
Effect Return -20dB/50K ohms Effect Send rotary PCB Fuse-Clips.8for 0.50
Effect Return rotary Philips 2"8aTweeters 20w

BRAND NEW OUTPUTS: L & R 0dB/10K ohms
FaTos Effect Send O0dB/2K ohms ficio] oty

NTY
WARRA 4 a5 F/B Out 0dB/2K ohms Headphone rotary
NORMAL %%&E $§2 . Headphone +10dB/600 ohms stereo  SIZE: 620W x 356D x 105H milimeters
§AVE = the action ot \ EQUALTZATION: =~ Bass +15dB, -15dB CARRYING CASE INCLUDED: Attractive
Freeze atrical show (Each Channel} Treble +15d8, -15dB black vinyl-covered timber case free!

continually (Master) Bass +12dB, ~12dB
Frach rate, haused {n an Bass sl2ds, 18 s FREIGHT FREE FOR THE
black vinyl box Treble +12d8, -12dB FIRST 20 CUSTOMERS!
with white knob.. ea0.50

TRANSFORMERS
DOUBLE BONUS OFFER! o™ Mg HUG’E 4 pos Dak rotary switch,
T scoop! shersouns | CLEARANCE Wi ohir SRR o5 e

PHILLIPS 3y .22uF 100v 10f
Q1 12v-0-12v sohoppersy L girpn " TH 1xTO3 teans 32 50 l 0 015uF 2000 * Tsfor
20y P XU WITH 2xT03 rRans $3.00 .068uF 400v " 10for
500 500mA 99 W 9'x4” with tyT = -047uF 200v * 10for
: . . xT03 Trans.$4., 0 .022uF 200v *
PriuaRY CAN BE & bylets and 37x4”, 3x100p " 15uF 2 4 i
MAINS 120v IN SERIES (240v) Parcals of good gear L:: B NS VARIETY pack v 35x recr. $2 o, 250y Lot
wperisanters- ve bou -
e Egcggg?:;;:AgﬁcLsL ::'u‘-d i:.vnu.uvs RADIOS, STEREOS QuaLty NE/\Tsllo ASSORTED Hl-~
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6uf 1Ky 3 for
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. — e ste. Each JURBO PARCEL ue IFIER RS,
utputs of 12¥, 2av, 36¥, ar 4BY at 500sA, 12V or 28Y st A are possible! ::(::;l:':.‘"':h sppraxisately $40-350 IDEAL FORSE::gRTRANS'STO';S'QS

A7ufF 400v * 4 for
IMENTERS .047uF ceramic 15for
DC MOTORS J§ Wirw == %
[ - it :
- £ ol 3 »

imported Novik ea.$4.00
6"x4" ,4"5q. 15a. .€a.$3.00
Record Cleaner Arm, with
cleaning kit...ea.$2.00
12V 100mA mini-globes,
wire leads...10for$1.00
Neons NE-2 90v 8for$1.00
OPDT slide switch,ea0.25
DP3T slide switch.ea0.30
OPST rocker .ea0.30
3 pos 10Amp rotary sw,

attractive

cocococoocooooco
W AR A N e AR e er
O — ottt b s

100pf 25v st 20for
wer Transformers “tantiiun s

15uF 35v tantalum ea0.
Bulk purchase of new, best quality

NAINS TRANSFORNERS uged in Hoand K

chassis AWA-T Ik
oty o T & NEW PACK AND POST CHARGES: BASIC
d 125 Tor 200v, 390¢ omsentin " $2,00 PLUS 57 OF ORDER VALUE. we
240V AC ¥ Secondery: 0,120 paration sti11 subsidise many of the orders, as
PLUS K Prisar av -1 20V 1 iSpRaiiiiiaey over 500gm postal charges are $3.60 to
Prisary: 0,240¥,250¢ some states, up to 3$6.60 over 10Kg. We

AND RUGGED. S1ZE \ l K S ry:
47mm DIAM X 60mM 10 for 528 Condenser 7 $ usr?A of;.::: :h:':g:'o;; :'v plus 6V believe this is a fairer system for all

Microphone Post. L AST FEW AW”LABL?.i

Phone or mall order
2?%&2,{7@?,1 BANKCARD accepted

1uf ceramic 12for
ONLY WHILE THEY LAST! wowy 1000pf ceramic 20for
-12V
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JIL SX-200,

ABETTER SCANNING
MONITOR RECEIVER.

Covers 26-88 MHZ & 108-180 MHZ
& 380-514 MHZ

Monitors over 33,000 frequencies from
26 to 88 MHz, 108 to 180 MHz and 380
to 514 MHz. Bands included within this
range are HF and UHF CB, 27 and 155
MHz MARINE, Australian LOW BAND,
AIRCRAFT band, VHF SATELLITE band
10 Mx, 6 Mx, 2 Mx and 70CMx

AMATEUR BANDS, VHF High BAND a
well as UHF two-way band.

Mechanically rugged the SX-200 uses high
quality double-side Epoxy-Glass printed
circuit boards throughout. Some of its other

outstanding features include 3 MODE
SQUELCH circuitry which allows the
lockout of spurious and carrier only signals,
extremely low spurious count, AM and FM
detection on all bands, FINE TUNING
control for off channel stations, 240 VAC
on 12 Volt DC operation, Accurate
QUARTZ CLOCK, Squelch operated
OUTPUT for switching a tape recorder etc,
16 Memory channels, MEMORY BACKUP
which lasts up to two years, high
SENSITIVITY and SIGNAL-TO-NOISE
ratio on all bands, CRYSTAL FILTER for
excellent SELECTIVITY and easy
servicability due to component layout as
well as a 90 day warranty.

Its high quality and performance is testified
by the fact that it is in use by a large
number of State government and Federal
bodies including most state and federal
police departments.

Contact GFS, the Australian Distributors,
or our interstate outlets for full technical
specifications.

We also market a range of pocket scanning
receivers and transceivers.

Contact us for full details.

PRICE $512 INCL ST.4+$8 P&P
SERVICE MANUAL $10+$1 P&P
SCAN-X BASE ANTENNA $48+$8 P&P

Interstate Dealers:
WA: (09) 387 4966
NSW: (02) 211 0531
QLD: (07) 397 0808
SA: (08) 269 4744

GFS Electronic Imports
15 McKeon Road

Mitcham, 3132 Vic
TLX 38053 GFS
(03) 873 3939
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VIDEO
EECORDIN&

Are you plagued with BUGS in
your TV-FM or Video cassette,
the performance is dependant
on the level & quality of the signal
being fed into the equipment.
Regardless of how much you
spendon your TV/FM receiver or
Video Cassette, your equipment
will only perform as well as the
Antennae system will allow.

You could be down in signal level
& require an amplifier for more
gain which would allow you extra
outlets. Or ghosting problems, a
change of aerial could rectify this
& give you Ch. 0. Whatever your
problems don’t go to the super
market for your advice & parts,
the salesman is a nice guy, but
knows little about aerial prob-
lems. We can talk of many
thousands of installations in
Australia since 1956.

We have the largest stocks of
antenna equipment available.
Sixty different types of VHF
Aerials 16 types of UHF Aerials
12 types of FM aerials from 5
different manufacturers. Aerials
from $19 Amplifiers from $56
Rotators from $97.

DOWN CONVERTORS UHF to
VHF $95.
FIELD STRENGTH METERS
From $350.

Trade Supplied.

ELECTROCRAFT
MANUFACTURING PTYLTD

Free verbal advice given Phone or call.
438 4308 or 438 3266
68 Whiting St ARTARMON 2066 Hours
8am to 5pm Mon: to Friday.
Oft Street Parking at rear.

-

-

MAIL \

ORDER
CENTRE

TAPES CHEAP!

BULK TAPES DISCOUNTED
Maxell
uDXLIS C90 EPITAXIAL 12 for $58
uDXLlIl C90 EPITAXIAL 12 for $49
UD C90 ULTRA DYNAMIC 12 tor $38
LN C90 LOW NOISE 12 for $28
SA-X C90 SUPER AVILYN 10 for $49
DUAL COATING
SA C90 SUPER AVILYN 10 for $39
AD C90 ACOUSTIC DYNAMIC 10 for $30
D C90 DYNAMIC 10 for $24
BASF
CR02 C90 CHROMDIOXIDE 10 for S48
FE C90 FERROCHROME 10 for $38
LH G90 LOW NOISE 10 for $25

VIDEO - OPEN REEL - METAL

MAXELL, TDK, BASF, AKAI

Send for
complete Tape Price Lists — FREE

HI-FI SYSTEMS

AMPLIFIERS, TUNERS, TAPE DECKS,

TURNTABLES, SPEAKERS, HEADPHONES,

RECEIVERS.

Our range includes:

WPiIoNneEER

Sansus

ERREARCEARAl . AKAI
SOUND DYNMMICS KSW

CAR SOUND

RECEIVERS, TAPE PLAYERS, BOOSTERS
EQUALISERS, SPEAKERS — Including:

WrioneeER

Voxson

ACCESSORIES

CARTRIDGES, STYLIl, CLEANERS,
DEMAGNETISERS, DISCWASHER

Eg’ — PARABOLIC STYLUS —
| Complete Range

Orroron Moving Coil and

Magnetic Cartridges

Ring or Write for Free Price Lists!
TAPE ORDERS:

Add: Pack and Post $3.00 per Order
and send cheque/money order to:

MAIL ORDER CENTRE
135 HAWTHORN ROAD,
CAULFIELD, VIC. 3162

(03) 528 1149

Stock at prices shown available at time
of going to press




VOLTS x0.1 THUMBWHEEL

47R

A7R /147R / |4TR / 147R /|47R

Ideas for Experimenters

VOLTS THUMBWHEEL

VOLTS x10 THUMBWHEEL

20}10

6 x EM402

240V
50 Hz

Thumbwheel

IBYPASS

=8
1]

0 +

OUTPUT

5 TOS
H/SINK 8
3 LM304H

TOS H/SINK
2N2905A

> -0 0

power supply

Most power supplies take time to use
because the voltage and current limits
have to be set individually. This supply,
from L.W. Brown of Burwood,
Victoria, is easy to use, as the current
limit is fixed and the voltage is adjusted
by dialling the value on thumbwheels.

It is not necessary to have a voltmeter
or ammeter on this power supply,
although an ammeter could be added in
series with the current limit resistor
(RSC) to reduce any voltage drop
problems. Almost any moving coil
movement can be used for the ammeter
if RSC is used as the meter shunt and a
preset pot in series with the meter is
used to set a useful scale value.

Two per cent resistors were used for
the unit volts divider, and 1% values for
the tens divider. If close tolerance
resistors are difficult to obtain, it may
be possible to select some from a batch of
5% types with a multimeter. The actual
resistance value is not critical, but the
ratio of these resistors is important. The
final voltage adjustment should be
achieved with a good multimeter and a
near full-scale voltage.

If the decimal thumbwheels are not
suitable, an alternative would be a
clockface multiturn potentiometer —
but these are expensive.

The LM304H is a negative adjustable
regulator. Two external transistors
increase the output current to over 2 A;
output currents of 4 A are possible if
transistors with a larger power dis-
sipation and a better than average
current gain are used. The maximum
input voltage is 40 V, giving a usable
output voltage of 0-30 V. This regulator

is unusual in that it uses resistor
voltage programming. Each additional
500 ohm resistor in series between pin 1
and the positive supply (pin 9) will pro-
duce an additional 1V at the output.

The adjustable resistor between pin 2
and the negative supply provides some
trimming, so realistic values of resistors
can be used. The resistor RSC sets
the current limit. The LM304H has a
transistor junction across RSC, and
when this conducts the regulator begins
to current-limit.

I have provided a table to enable
personal customising of the circuit.
Some people will need particular voltage
ranges; others will only have certain
transformers available to optimise the
circuit.

My first prototype used three thumb-
wheels side by side, with individual
wiring back to the pc board. The range
of the power supply was 0-29.9V at3 A.
The power transistor (better than a
2N3055) was mounted on a chunky
heatsink, in turn mounted on the out-
side rear of the apparatus. A popular
transformer for amplifiers, the M0148,
was used, as it is rated at 26-0-26 at 2 A.
Asthis was a centre-tapped winding the

Table of optional ranges

two upper diodes were eliminated and
the CT connected to the upper positive
rail.

A simpler version of the power supply
was then constructed, with the output
range of 0-19.9 V at 1 A. The output
transistor, a 2N3055, was mounted on
the pc board with two sheets of 1.5 mm,
aluminium folded to form a heatsink.
One thumbwheel was used for the units
and another for the tenths. A slide
switch took the place of the tens thumb-
wheel. The thumbwheels were mounted
vertically above each other and mounted
flat on the pc board; the only wiring
used was the two wires for the output
and the power transformer connections.

The one critical component was the
output capacitor. I finally used two 10u
35V tag tantalum caps and a 2u2 green-
cap in parallel. An unusual feature is
that a TO5 top-hat type of heatsink is
necessary on both the LM304H and the
2N2905. This heatsink improves power
dissipation, but more importantly the
reduced temperature improves both
voltage and current limit stability. The
current limit varies markedly with
temperature because of the simple con-
trol circuit used in the LM304H.

Voltage Range Transformer secondary Number of Actual voltage
Vdc voltage — Vac thumbwheels range

10 12 2 0-9.9

20 18 2+1 switchor3 0-19.9

30 27 3 0-29.9

Current RSC Output tran-  Number of Transformer Heatsink Diode
range — A ohm sistor type filter caps current — Aac rating Adc
1 0.56 2N3055 1 1.5 On pcb 1
2 0.33 2N3055 1 3.0 Large—onpch 1
3 0.22 2N3771 2 45 On case rear 3
4 0.15 MJ15003 3 6.0 Large —on 6

case rear
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Product *
Great Prices!

LCD panel
e SBACK- -

We have been unable to keep up with the demand for these, that
is why you have not seen them in our ads for the last few months,
ry f DPM-200 — 3% digit display with annunciators (pictured).

. 0.6"" high. 200mV full scale. Each unit supplied

A
t’.g.d.dk% i

! with data sheet.
] e - DPM-05 (Not illustrated). 3% digit display with “‘plus’’, *‘minus’’

(] and “‘low batt’’. Annunciators with 0.5 readout.

b ik
Both units sample at 3/second.
DPM-200 If you want to express any physical measurement in a bright
easy to read display these are for you. They contain all analogue
DPM-05 /9 to-digital electronics and LCD drive circuitry. Send SAE for

more information.

RBLL CAPACITORS - MOVING COIL CARTRIDGE PLESSEY SPEAKERS
NOW IN STOCK! MODEL MC-100 12” PA UNITS FROM $24.50

The RBLL — logical and economical re- - LESS THAN Sucents/watt”

placement for Tantalum capacitors.

0. 1uF 32 cents each New low price for quantity. OEMS please

0.15uF 32 cents each note!! The 50WRMS PA C300KO05 is the
most popular PA speaker around and we

oy 52\ aapionnh have sold hundred’s. Our last (DEFINITELY)

0.33uF 32 cents each i shipmentis now here
0.47uF 3% cantd sush LOWCOSTBUT HIGH QUALITY! P 5

%'* standard mount 1-9 pcs
0.68uF 32 cents each Does not need mranstarmer 10 — 24 pcs
TuF 35 cents each | — Samarium Cobalt magnets for high output | 25+

1.5uF 35 cents each — Frequency Response 15Hz - 365kH2
2.2uF 35 cents each Whopping 2.5mVout (1kHz/50mm/s)
3.3uF 35 cents each — Compliance 8 x 10°6 cm/dyne

4.7uF 38 cents each — 2.0 gram tracking force

— 0.6mil Dlamond stylus
6.8uF 40 cents each .

- h t hard
10uF 45 aantoaadh Supplied with mounting hardware

22uF 45 cents each
33uF 45 cents each STAGGERING mso
47uF 50 cents each

100uF 60 cents each VALUE

3600 & 4600 SYNTHESISER ETI 160 POWER SUPPLY
CONSTRUCTION BOOK 13.8Ve@ 10A

The Australlan edition of this very popular Oodles of regulated high current! Great for
project book has been out of print for over powering your high power mobile or linear
12 months. We now have the English edition at homel! Can also charge up a car battery
of this popular book. If you missed out on | pretty smartly tooll The Jaycar kit comes
the Australian edition then this is for you. with Beryllium Oxide washers to help get
(it contains the latest improvements such as the heat out of the two MJ15004 series
the digitally scanned keyboard circuitry). regulator transistors. Complete kit Includes
Complete construction details on both box.
synthesisers provided.
BOOK ONLY $17.50

HI-VOLTAGE HITACHI MOSFETS
> ¥
Voo 160V \g‘r:—;g‘ “.,
e

The Hitachl complimentary Power Mosfets
are very popular In Hi Fi and PA amplifiers.
Up until now the very highest voltage versions

have been hard to get. We now have these
ONLY 79 devices as well as the popular 2SK134 and
25449 (140V) types.

The 25450 and 2SK135 enable you to use
INNER EAR MINI PHONE higher rai! voltages for higher power.
MODEL MT310

FEATURES: Samarium Cobalt magnets

102d B/mwW

Weight 15 grams ZSJ49 &

Response: 50Hz-20kH2z
""How to play the 3 Impedance: 32 ohms 2SK134 e} ea
Synthesiser’’ book : = =i~} Unit fits into the cusp of your ear. Can be

i TTTEE | worn under motorcycle helmets. Unbeliev-
$12.50 p— . ably clean sound. 23450 &
ONLY $19.50 2SK135 S ea
125 YORK ST SYDNEY 2000 - - -
Ph. 2646688 Telex: 72293 | (0505001 20 010 5ha 00 (52,400 monFrre a0 1o s oo
Mail Orders To: :3:0349.‘9:.(23.,501 $50.899 99 (34.60) “snn‘i:'-o l::g:m
Box K-39 Haymarket 2000 — —

Mapiin
200 8 $6008 Sterec




Dear Sir,

| wish to make reference to the recent
article entitled ‘Circuit Source Guide’, as
published in your February 1982 issue of
ETI. On page 27 there is shown the circuit
for a 'Six-bit DAC with 10-bit Precision’
This circuit is based on the well-known (?)
R-2R ladder network to provide an ana-
logue representation of the digital input
data.

Regretfully, the author appears to have
repeated the error which | have found
elsewhere. That is, the value of the
resistor from the ladder network to
ground at the LSB should be ‘2R’ and not
‘R" as shown, that is of the value 200k and
not 100k as shown. With the value of this
resistor as 'R’, the analogue output of the
DAC produces a seemingly confused
mixture of single and double steps, etc,
as the input digital signal is varied. When
this resistor is correctly valued as ‘2R’ the
expected single-bit interval step is
obtained, should the output be graphed
as the input is run up (or down) over its full
range.

This correction to the published circuit
has been verified in the practical applica-
tion of a DAC, but also agrees with
information gleaned from a number of
sources, including ‘Digital Interfacing
with an Analogue World’, J. Carr, TAB
Books. The practical application of this
problem relates to my employment,
where a commercially produced data
transmission system used the R-2R
ladder network DAC in both the remote
ADC and in the office DAC, so as to pro-
duce a control room analogue display of
a slowly varying remote analogue con-
dition. The same mistake as described
above was repeated in both the ADC and
the DAC, and as a consequence the out-
put signal in the control room exhibited a
seemingly random display of single and
double bit steps on a graphical display as
the remote analogue signal was slowly
varied in magnitude. Much effort was
expended in attempting to discover the
cause of this fault, and when all other
possibilities were expended the manu-
facturer's design was closely examined,
so revealing the above original design
flaw. One wonders how many other
systems are about of similar equipment
which contain the same mistake, which
probably would not be recognised unless
the output is displayed on a graphical
recorder of sufficient resolution to display
the irregular stepping.

Lastly, perhaps your article should
more clearly state that the R-2R ladder
network requires a BCD digital input

e,

to function correctly, although this
could probably be deduced from the

description of the digital inputs.
| trust that the above information may
be of interest to your readers, and should
any have built this circuit, that the cor-
rection as described will improve the
resolution of their system. G. Clover
Wellington, NZ.

Thank you for pointing this out. We did
miss it. As you say this is an error that
is repeated in many places — with dis-

/
astrous effect! Roger Harrison

Editor, ETI
Dear Sir,

After waiting for some considerable
time, | obtained from my newsagent a
copy of ‘Hobby Electronics Project Book'.
Congratulations on an excellent job. From
page 6 to 26 it is outstanding.

As an operator of soldering irons and
hand tools over a period of more than
50 years, | cannot fault these 20 pages of
information and instructions. All the pro-
jects are interesting and the reference
section extremely handy. When's your
next project book coming out?

However we can't be perfect all the
time. I'm referring to the two crystal
receiver projects, and in particular, to
your list of suitable diodes. The 0A202 is
not a germanium diode, but a silicon
rectifier. it will not perform as well with the
low signals encountered in crystal re-
ceivers. | tried it, some time ago.

J. Ratcliffe
Southport Qid.

You are quite correct. The OA202 is a
silicon diode and, if used, the crystal sets
will have less sensitivity than if germanium
diodes were employed. | am glad that
you enjoyed our Hobby Electronics
Project Book otherwise, though.
Roger Harrison
Editor, ETI

Dear Sir,

In the Letters page of the November
issue last year you published a reader's
letter concerning an electric fence pro-
ject which you answered in the negative. |
think such a project would be very popu-
lar, for a number of reasons. Commercially

available units tend to be either crude
(electromechanical) and not wholly effec-
tive, or sophisticated and overpriced. It
seems to me that you could design an
effective electric fence energiser, perhaps
using an ordinary car ignition coil and not
a special transformer, that would out-

perform ready-made ones and cost
considerably less.

P. Gosling

Seaham, NSW.,

There are two approaches to designing
an electric fence energiser: (a) battery-
powered and (b) mains-powered. We
have looked very closely into both
avenues as that letter we published last
November has occasioned many readers
to write in a similar vein to yourself.
Electric fence energisers, or controllers,
are covered by Australian Standard
3129-1981, published 1 April 1981 (true!).
1f you care to fork out $5.80 you will see
the requirements an electric fence has to
meet. Meeting the principal requirements
with regard to output presents problems
that are not simply solved yet still result in
a device that is effective. The standard
says:

123 Output Test No 1. The controller shall be connected as for normal
Rl b G T VA st i By
e e e anie 0. 500 12 of 10, CAIY I paraies with &
capacitance variabie between 0 and 0.01 uF.

Under lhlcse conditions the contralier shall comply with the following
m(l:)"t’:::‘:;ma“ With the resistance of the measuring circult set 10 onc

megohm and the capacitor adjusted to 8 value to give the maximum
vollage output, the peak output voliage shall not exceed 5000 V.

{b) Output curren:. With the resistance of the measuring circuit set to
$001), and the capacitor adjusted 10 give maximum output cuerent, the
output current shall not exceed 300 mA for more than 0.3 ms.

(¢) Duranion of puise. With the measuring circuil adjusied as for para-
graph (b} above, the duration of the pulse shall not exceed 0.1 sand the
ume Interval between pulses shall be not less than 0.75 5.

Fot the purpose of this test, 1he duration of the pulsc shail be laken as
the time from the beginning of the pulse until the pulse current has
finally decreased to an instantaneous value of S mA.

(d) Current between puises. With the measuring circuit adjusted as for
paragraph (b) above, the average of the r.m.s. values of current Nowing
between pulses shall not exceed 0.7 mA.

(¢} Quantity of electricity. With the measuring circuit adjusied as for
ragraph (b) above. the quantity of clectricity pee pulse, obtained by
Integrating the area of the current time trace. shall not exceed 2.5 m

for the pulse duration as defincd in paragraph () above. Where the

pulse contains one or more cycles of an allernaling current, the area
ntegrated shall include the areas above and below the zero current line

Experiments with a solid-state pulser
and an ignition coil demonstrated to us
that such a simple system would not
comply with the standard. We could
‘ignore’ the standard and leave it to
constructors and their consciences to
see that their units complied but we
regard that course as irresponsible.
Development is continuing.
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DIP SWITCHES SPST i 4 4 22,000uf

ROD IRVING ELECTRONICS SEEas u oz

4 5 J 33,000uf

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131. : 88,000u
ELECTRONIC COMPONENT SUPPLIERS, DESIGNERS & MANUFACTURERS. :
9
0

MULTISTRAND

COMPUTER GRADE RIBBON CABLE
ELECTRO. Price per meu‘e ;

100,000uf
RITRONICS WHOLESALE (03) 489-7099. MAIL ORDERS (03) 481-1436. SD9
, TELEX: AA38897 ) ! : ol TV 6 ,
For heavier items add additional postage. Extra heavy items sent Comet WIRE WRAP 3-LEVEL 6800ut 16V ‘ :g aay :gg
freight on. Prices subject to change without notice. Send €3¢ and SAE for free 1-9 1025 10.000ut 16V . ay .

i ; Pi 10.C00ut 25V . 16 Way
catalogues. Minimum pack and post $1.00. Bankcard Mail Orders weicome. | 575, 1% 3 | (GGoosi  sov 11 20 Way

15.000ut 40V { 40 way
SUPER SPECIALS $° 16 Pin 120 1.10 5.000u
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THIS PAGE is to assist readers in the
continual search for components, kits
and printed circuit boards for ETI pro-
Jjects. If you are looking for a particular
component or project — check with our
advertisers if it is not mentioned here.

ETI-647 ‘Turtle Talk’ speech
synthesiser

This project is being distributed as a kit,
wholesale, by Flexible Systems. To date,

Rod Irving Electromcs, All Electronic
Components and Electronic Agencies
have indicated they will be stocking the
kit. If you’re after a kit, contact one of
these firms, not Flexible Systems.

ETI-918 ‘Photophone’

This little light beam transceiver is
amazingly effective — in daylight or in
dark! Suppliers who have indicated
they’ll be stocking this as a kit are

-

LOCALLY-MADE INSTRUMENT CASE

A smart new instrument case, model I/C-1, moulded in ABS plastic has been released by Cadin/Ciift
Electronics P/L. The case features rounded edges and has provision internally for a variety of pc board
mounting positions for both the top and bottom covers. internal slots also provide for recessed front
and/or rear panels.

it comes complete with pc board mounting hardware, self-adhesive rubber feet and blank ‘easy cut’
styrene front and rear panels. The case measures 132 x 129 x 38 mm and is ideally suited for smali
instrumentation applications, housing projects, prototypes etc.

All enquirles to Cadin/Ciift Electronics, Melbourne, (03)288-6244, (03)870-0684.

— Altronics in Perth, All Electronic
Components and Rod Irving Electronics
in Melbourne and Dick Smith stores. If
you've got most of the parts in your junk
box, you’ll probably be trying to hunt up
a solar cell and the electret mic insert.
Solar cells are stocked by: Tandy — who
have two suitable types, 276-124 which
is 25 x 50 mm, and the 276-125 which is
50 x 50 mm; Dick Smith stocks a cir-
cular segment type, catalogue number
Z-4835, and Jaycar currently stock
some small ones — two circular types,
30 and 45 mm in diameter, plus a
rectangular type measuring 12x 25 mm.

Electret microphone inserts are
widely stocked. Tandy have one, cat-
alogue number 270-092. Electronic
Agencies have one, catalogue number
CE0162 and Dick Smith stocks one,
catalogue number C-1160. Jaycar also
have a suitable insert.

Printed circuit boards will be avail-
able from the suppliers listed in last
month’s Shoparound. All the other com-
ponents are off-the-shelf items and you
should have no difficulty getting them.

ETI-1509 dc-dc inverter

The only specialised components used
in this inverter are the two transformer
cores. The feedback transformer uses
the FX2242 potcore, which is widely
available. The output transformer uses
the Philips EC-core assembly, specified
in last month’s 12 V Fluorescent Light
Inverter (ETI-1505). This assembly
should be readily available this month,
although you’d better get in early
because both the Fluorescent Light
Inverter and this project are likely to
be quite popular and supplies might
diminish quite rapidly.

The PRACTICAL way!

You will do the following:

MASTER ELECTRONICS NOW'

This new style course will enable anyone
to have a real understanding of electronics
by a modern, practical and visual method.
No previous knowledge is required, no
maths, and an absolute minimum of theory.

You learn the practical, way in easy steps
mastering all the essentials of your hobby
or to start or further a career in electronics
or as a self-employed servicing engineer.

All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write personally at any time, for advice or
help during your work. A Certificate is
given at the end of every course.

@®Bulid a modern oscilloscope

®Recognise and handle current electronic components

®Read, draw and understand circuit diagrams

.Carry out 40 experiments on baslic electronic circuits
used in modern equipment

®Build and use digital electronic circuits and current
solid state ‘chips

®Learn how to test and service every type of electronic
device used in industry and commerce today. Servicing
of radio,T.V., Hi-Fi and microprocessor/computer
equipment.

NewdJob?New Career?New Hobby “Get into Electronics Now!

Post coupon now .
The Australian School

R W G O ————— S

;533":" ww'/
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o o em e e e e Em D mm m M o e

of Electronics Pty Ltd. | FRE E Please send your brochure without any obligation to: |
(Inc. in Victoria) " COLOUS BROLLERE I
P.0.Box 108, Glen Iris, 4 C Name
Victoria 3146. - Address i |
A Registered 0
Correspondence College VT D me———"g— P—OS(_COde T |
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S500MHZz Digital Frequency
Period Meter rer: eavecs1 - Febs2

NOW BACK IN STOCK! The best version of this kit in
Australia is now back in stock. Why settle for an inferior
kit at the same price as ours?
500MHz option only $26 extra
50MHz Version $119

AL DIOMTAL PREQUENCY METER ]
REEERN
r ' O/VL y
® 0
Tilting Bail to suit ONLY $4.95
Other people may appear to be selling this kit for less.

Butyou GET lessi i Exclusive Jaycar features: THE BEST

* Heavy gauge front panel. Pre- nched, and QUALITY
silkscreened. (NOT Scotchcal). ¢ Low aging rate 10.000 K |T

MHz crystal * Quality IC sockets provided {A MUST) VERSION

* All metal film resistors used (1% 50ppm) *Therm- OF THIS
alloy heatsink for +6V regulator PROJECT
Beware of advertised units that do not conform to. the N

original design. They may have inferior performance, AUSTRALIA

L R X B X K ¥ X"

Function Generator ... c. . 1

**Pigeon Pair'’ companion to the new 500MHz DFM. Low distortion
generator of sine, square and triangular waveforms, From below 20Hz

to over 160kHz. Inbullt 4 digit frequency counter in de-luxe Pac-Tec
case. Only $85

JAYCAR EXCLUSIVE — 1% 50ppm maetal film resistors used for
stability and it's still only $85!11

-

. FUNCTION GENERATOR

%

o

: Only

SPECIAL JAYCAR

Unit pictured with EA Panel PANEL SUPPLIED

Lyrebird Piano Kit re-. EA 11/81-1/82

SAVE $5011 : _I !

we can pass savings onto YQU.

That's a staggering $50 off the old price.

KNOWLEDGE CAN SAVE YOU A FORTUNE?

7% OCTAVE (88 NOTE)
VERSIONS $589

* Stand $75 extra

Because we are shipping keyboards and other axpensive components in bulk due to high demand,
You can now have a magnificent ""Lyreblrd’’ six octave touch sensitive piano for only $47511

REMEMBER!! THE LYREBIRD OUTPERFORMS READY BUILT PI

THOUSANDS OF DOLLARS MORE. WHY PAY MORE WHEN YOUR CONSTRUCTION

“SELLOUT” EA LOW-DISTORTION

NEw Low ICE . BOTH AUDIO OSCILLATOR
m s IANO KITS Ref: EA June 1981, . )
Q FEATURE I.C. ;Z:O:m v\1’;.SVKJ°I'<H2 0.003% distortion. Sine and
. SOCKETS PROVIDED WAS $64.50
. AT NO EXTRA NOW $54
CHARGE!!! SAVE OVER $101!

CRYSTAL FILTER 10.695 MHz
We have limited stocks of what
is normally-a very expensive
component. High quality muiti-
stage unit suitable for precision
L.F. work,

This device enables you to

produce very high selectivity 7y 895 2)\:'\

receivers for many applications. H-K'gz

Only $5.00 ea. T
ANOS COSTING UP TO | Were $19.95ea. -

10.695 MHz Crystal to suit, only $2.50

As used by
Warren Cann of ‘Ultravox’

syntom

Orlginal design from the UK magazine
Electronics and Music Maker'” Aprit
1981. Self-contained unit produces a
variety of fixed and talling pitch eftects.
Trigger by tepping the unit itsef or by
striking a2 drum to which the unit is atta
ched. The Jaycar “SYNTOM® comes
complete with high quality pre-drilled
moulded s ABS box 152 x 80 x 47mm
with  professions! silk-screened  front
panel,
FEATURES: Oecey from less than O
socond to several seconds, plteh control
3weep Control and volurne on/o#

Only §

THIS MONTH ONLY!! SAVE $4.00

2

GOOD-BYE 3002

This 2x300WRMS P.A. Head is » Classic road amp.
Ruggedly constructed, 19 rack mount makes an
ideal main P.A. or foldback unit Great for Disco
use a3 well

Wa are discontinulng this emp becauss it is becom-
ing 100 expensive 10 make. The metalwork costs
alone now account for well over 50% of the unit
Bacauss of this we have reluctanily decided to
discontinue the unit.

You can grab one now while they last for only
$399 3 1

JAYCAR DEALER: G&J Electric, Forresters Beach NSW 2260 Ph: (043) 845787

Send SAE for full spec. sheet.




13 OCTAVE 28 BAND EQUALISER

The 28?1 is a single channel graphic equaliser that divides
the audio spectrum into twenty eight one third octave bands.

Each frequency segment is controlled by aslider that provides SPECIFICATIONS
up to — 10dB of adjustment in standard SO steps. (&7.mou e

Thg 2801 was designed primarily to compensate for any
deficiencies in the linearity of speaker systems, acoustic

Ol
of program source quality. v
In P.A. application the equaliser may be used to improve
sound quality and increase intelligibility by attenuating

problem frequencies that cause ringing, boominess or other .“":.:".';'..',‘.’.’.“}?.‘L'f'.‘ 1>

disruptive resonances that occur In acoustically difficult 3K Rnon 28 Vertics! potentiometes continuouly wrlebe

rooms. The 2801 allows sound systems to be “‘tuned’’ . cve. Bovery potentiomater sasiabie +1548

according to the special acoustics of a room, to maximize F&iw"* Togpe wich ALLI.C
output and minimize feedback. Tomnetions IR Tt e O CKETS AT NO
As a creative tool In sound recording or re-recording the &n " 197 5 3%7 0 8 (stonderd rack mount e}

2801 allows complete freedom in contouring response % g o1 ponel brushed and snodsed black with EXTRA CHARGE!

over the complete audio spectrum from 31.5Hz to 16KHz.

TOTALLY REFURBISHED MODEL-2801 MKII A

This model Is distinct from the 2801, 2801 MK II. It features
quality 1.C. sockets for all 1.C.'s as well as several component
changes. ie: We are using 4136 op amps again because they draw
less current than the TLO75/85. This results in less hum
radiation from the transformer. We are also using higher
value slide pots, and a 5534 op amp for the line driver.
Using the 5534 renders the output short circuit proof-
handy whenon the road.

Y ou get ali these great new features at no extra costl|

NEW Mklimodel A

FREQUENCY RESFONSE
EQ OUT

~EQ,IN
SIGNAL TONOISE RATIO Grester then 85dB

peculiarities of the hall or listening room, and inadequacies  GusuT MFOANG
Yormmge

€
EQ centre frequancen

Fiot
20Mz.- 0MHs*%dB

vohs out, controly flall
d 50k 10 100k depending on Ihe input configuretion

10 voita

31.8, 40, 50, 63,80, 100,120, 160, 200, 250, 315
200, Y 28K, 16K, 2K 25K,
395K, 4Kk 5K 6 3. 8K, 10K 128K, 16K, s

lattating. black Marvipiate cover.

JAYCAR 2010 EQUALISER

SPECIFICATIONS
ELECTRICAL [EACH CHANNEL)
FREQUENCY RESPONSE
:.é: LINE OR TAPE
SIGNAL TO NOU To
2VOLTS OUTCONTROLS FLAT

equip

20,508 10M7 10 20uHs, Controls flat
Fiat

Graster 1han 8748

Loss then .04 % 20M2 1o 20kH2

1000hms

RATED OUTPUT 2 Vois AMS bn1o 10K Ioed

OQUTPUT AT CLIPPING 10 voits AMS

INPUT IMPE DANCE 50K nominal

IMUM INPUT VOL YAGE 10 volus RMS

EQCENTRE FREQUENCIES 31.82.128. 500, 1% 2% . BK,
Hre

AANGE OF CONTROLS
INDIVIDUAL FILTERS ©12 dB a1 Centre Frequency

LEVEL MATCH 24048

CONTROLS {
EOQUALISATION /0 Veryicat Siuds Conirals for sach

channel

LEVEL Vartwel Siide Contral sach Channel
EQ BYPASS Pui A Switch
EQ LINE Pushbution Switch
EQ TAPE Pushbution Switch

MONITOR TAPE Pushtutton Switch

POWER Pushtwiton Switch withL EO
indecator

TEAMINATIONS Aear panel ACA sockets for both
inout and output connections

PHYSICAL
DIMENSIGNS
WEIGHT ]

FINISH Front penal brushed and encdimd

Aluminm silk icreened letiring.
Biack Marvipiam covers.

EXCLUSIVE!!!

I x

83mm » B9mm u 162mm
v il

andl

ALL JAYCAR TEST EQUIPMENT KITS ARE

The 2010 isa two channel graphic equaliser featuring ten adjustable controls on octave centre frequencies
(independent for each channel). Each control providesup to= 14dB of adjustment. Each channel is also
d with a level match control giving an overall gain of adjustment of = 14dB. The functional
s T versatility of the 2010 equaliser is unsurpassed. Eight modes of o

eration are available from the push
button switches on the front panel. Included amoungst these are

e ability to equalise both recording
and playback when dub-
bing tapes. The 2010 has
been designed to be com-

atible with all commere-
available equipment

is Ideal for use In a

Hi Fl system or PA system

ONLY $129

PROVIDED WITH QUALITY 1.C. SOCKETS AT NO EXTRA CHARGE

Digital EA282
Thermometer Ret: EA Feb 1982

Read the temperature in your room {or out-
side) from O degrees C to 100 degrees C

in fact to with in 0,1 degree C. Fantastic
INC CASE

resofution on a
-
: S 69

METER

read display.

DIGITAL CAPACITANCE

This kit once again uses the amazing
DPM 200 LCD display/driver module

Ref: EA March 1982

Capable of measuring
capacitance from
1pF to 19,99uF.

It Is a must in every
workshop or lab.
Kit includes case.

-
£2 mast um wem e

& wassto

This unit enables you to measure your own
pulse instantly and accurately. It is light enough
even for joggers to carry. A must for people
who may have heart problems.
\Complete kitincluding LCD Display.

SAVE $10

HEART RATE MONITOR

Ref: EA 7/82

C
.

bright easy-to-
EA dual tracking P/S

EXCLUSIVEN
US-MADE
10 TURN .25%
LINEARITY POT
used for greater

$84.50

g

o~

R

— o2 - 1 -
‘ Q Ret: EA March '82f (‘ N -;n' LS ! PR
.. |
- ¢ |3 &

', ~5 ¥

-_——

1% reistors used NOT 2%.

At lastll A dusi-trecking power wpply with 1lxed +5V req ata Ono shot triggering

ressonable pricell
YOU PAY NO MORE FOR A QUALITY JAYCAR KITH

— JAYCAR

Crystal locked timebass

Can display vary slow wavetorms

Inbuilt graticle shows on TV screen Steyggering vaiue at $110. L

—~ 7710

OC- 100k Hz bandwid th
capable of storage operation

|Digital Storage CRO Adaptor ; NEW!!! LCD T

Ret: Feb 1982 EA
Not only cen you avoid buying an expe
nsive CRO but you can have the testures
of the AEALLY sxpensiva onestl!

ACHO KIT!

— USES NEW DPM—05 DISPLAY
— FITS INTO YOUR DASHBOARD
— RPM, DWELL DISPLAY

125 YORK STSYDNEY 2000 —

0ST AND PACKING CHARGES
$5-59.99 1$1,20) $10$24.99 {$2.40)
$25 $49.99 ($3.50) $50$99.99 ($4 60)

Ph. 2646688 Telex: 72293
Mail Orders To:

$100 up ($6 201
Box K-39 Haymarket 2000 —

NEW SHOP MOURS
Mon-Fri 8 30 10 5.30pm
Sat B.30 to 12 00pm
Thurs might to 8 30pm




The new AOR
range of

AR 280

(VHF 144-148 MHz) (Marine)

Special Features: Special Features:

Three-channel memory including L
non-standard split option °
One-hour fast charging and car direct °
usage lead e
b-watt output

Removable battery pack

Wall charger

A8$170 (incl. postage)

Water resistant

Exchangeable ni-cad battery pack
Optional 50-watt linear amplifier
Complete with 73 CHs covering all
international maritime frequencies
Desk-top charger

A$265 (incl. postage)

DELTA COMMUNICATION SERVICES LIMITED

1109 HOUSTON CENTRE, 63 MODY ROAD, TSIMSHATSUI EAST, KOWLOON, HONG KONG.
Phone: 3-699241-6. Telex: HX 38083 APPLE Cables: DELTAENG HONG KONG
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Russian amateur
satellite in trouble

The Russian amateur satellite, Iskra 2, the first satellite to be launched
from a manned spacecraft (reported in this column in the July
issue), experienced trouble with its 15m to 10m transponder soon

g

after launch.

Iskra 2 was placed in orbit on
May 17th when two cosmonauts,
Anotoly Berezovdy and Valentin
Lebedev pushed the satellite
out of an air lock on their
Salyut 7 space station. The sat-
ellite carried the first HF to HF
transponder ever orbited.

It entered an elliptical orbit,
355 km at apogee, 240 km at
perigee, placing it well within the
ionosphere. The orbit shrinks at
about 1 km a day. About a week

after launch, the transponder was
reported to be not functioning.

Transponder problems were put
down to either de-sensitisation or
feedback as the input and output
shared the one antenna. However,
the 29.578 MHz beacon is function-
ing well and has been reported to be
heard for as much as an hour after
the satellite has passed over the
horizon. (ltem courtesy Westlink
Report.)

AMSAT satellite computer net

Specifications for AMSAT's international computer network, to be
called AMICON, are being prepared by Hank Magnuski, K6AM.
The network will operate over a transponder on board the Phase llIB

Compact RTTY terminal

satellite now expected to be in orbit in the next month or so. The AMRAD
group is also preparing its own recommendation. (From Westlink Report.)

Designed for HF and VHF amateur radio and/or commercial use at
baud rates of 45 to 50 with a shift of 170 Hz, the MDK-17 RTTY

SSB above 300 MHz
‘out of the question’?

An article in a recent New Scientist on frequency congestion would
have us believe that SSB above 300 MHz is “. . . out of the question”.

There are some amateurs who
would disagree. Totally. Like Dick
Norman VYK2BDN, current holder of
the world distance record on
1296 MHz — a contact established
using SSB.

The article concemed, ‘Why
Radio is Running Out of Airwaves’,
by Barry Fox, discussed various
aspects of spectrum congestion in
Britain. On SSB and its use on VHF,
he says, “At first, engineers could
make SSB operate with enough
stability only ‘up to 30 MHz. Now,

with modern circuits, the threshold
has been raised to 300 MHz, and
SSB mobile radio could work in the
VHF bands™.

“But SSB in the UHF bands .. . is
still out of the question.’

Admittedly, he's probably taking
the commercial case where fixed
channels are used and the stability
requirement is greater than
amateurs use. But, out of the ques-
tion? — hardly.

Amateurs lead the way again.

‘Sinadder’ from Vicom

terminal is now available from GFS Electronic Imports.

Other baud rates and shifts may
be accommodated but some com-
ponent changes are necessary.

The MDK-17's design makes for
simple hook-up to both transceiver,
teletype and/or computer terminal.
Its 10 ports provide for all com-
binations of TTL and high voltage
20-60 mA send-receive systems. An
open collector output allows direct
keying of HF Transceivers.

State-of-the-art circuitry is used
throughout its design, according
to the makers, including the
XR2211 IC which combines both
limiter and active band pass filter in
the one package.

The tone generator uses an
XR2206 IC which allows for excel-
lent temperature stability, they say.
Accurate setting of tone frequencies
and demodulator centre frequency

is ‘provided for by using 15-turn
trimpots in these critical areas.

Other features include the pro-
vision to invert the signal sense in
both the send and/or receive
modes. LEDs are used to indicate
transmitted tone and correct receiver
tuning. An auto-start output is avail-
able for driving TTL circuitry. Only a
single +12 V supply is required as
the power source.

The MDK-17 is available fully
assembled, aligned and tested for
$145 plus $5 post or as a complete
kit at $95 plus $5 post. The kit is
supplied with comprehensive, easy
to follow assembly instructions.
Approximately two hours is required
to assemble and test it.

For further information contact
GFS Electronic Imports, 15 McKeon
Road, Mitcham Vic. 3132.

Products manufactured by the Helper Instruments Company are
now available from Vicom International. These products include the
famous ‘Sinadder 3.

The unit features an automatic
distortion meter which includes an
internal 1 kHz generator or monitor.
It measures SINAD sensitivity and
gives rapid alignment.

The units ac voltmeter provides
nine ranges from 10 mV full scale to
100 volts full scale.

It can be used to check audio
circuits from microphone to loud-

speaker levels. An internal audio
amplifier and loudspeaker control-
led by the range switch and front
panel pot maintains proper sound
level regardless of input.

It can also be used as an audio
signal tracer.

Details from Vicom, 57 City Rd,
South Melboume Vic. 3205. (03)
62-6931.

e s )
Miniature X-Y 'scope

Vicom International now represent Vu-Data Corporation of the
United States, who have just released a mini X-Y display scope,

Model 2010.

The unit can be employed as a
stand-alone unit, or mounted in a
system panel, and its manufacturers
claim that it is ideal for numerous
applications previously satisfied only
by large and expensive display
modules.

This model is claimed to have

excellent trace resolution, CRT
brightness, and high frequency cap-
abilities. Vertical axis bandwidth
is 10 MHz, while horizontal X-axis
bandwidth is 5 MHz, according to
the specs.

Contact Vicom, 57 City Rd, South
Melbourne Vic. 3205. (03)62-6931.
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Hi ‘ THIS GREAT NEW EA DESIGN IS qu"
AVAILABLE FROM JAYCAR!!! 5',]0950

Y - =
®
= o 0§ . :
' !hour.min litres

km kmih 11100km ENTER '

—YOU WILL KNOW EXACTLY HOW MUCH FUEL YOU pricing KRR EKE X

ARE USING AND THE RATE AT WHICH IT IS f t'
BEING USED!!! o iInrormarion
CALCULATES lGH All Electronics including both PCB’s plated—
-FUEL ECONOMY (INSTANTLY AS YOU through, programmed EPROM, 1% metal
__1@’2\;&-62"-5%"6%83#'OT\’?EES/AOTO::"",' film resistors, high spec components and
—AMOUNT OF FUEL USED SO FAR YOUR CHOICE of either speedometer cable
—AMOUNT OF FUEL NEEDED (BASED ON i
AVERAGE USE) TO COMPLETE THID speeq sensor OR tailshaft sensor. (Please
ALSO TIME REMAINING., specify) $109.50
—ELAPSED TIME Pre-Punched case with, special silk screened
r:%ﬁ§$2h:gEKTsF<:\F/LETLOERDE/ e gy X CARIOR EERD panel and multi-way connector. $29.50
—HOW FAR YOU CAN GO ON FUEL LEFT 'MORAY’ High resolution Fuel Sensor $45.00
Ref: JULY/AUG 82 IFPURCHASED TOGETHER ONLY$179
— WITH EXCLUSIVE LITRE/100KM—
FUEL SENSOR —
L * Two types available. Both opergte with the EA Car Computer and give much
the same rasults. The speedo cable unit is handy for front.wheeb-drive or
- cars which have no tailshaft. This unit does require the speedo cable
fouter sheath) 10 be cut Ht does not atfect the operation
of the speedometer in sny way and can be used
with tailsheft cars also. The magnet/coil 4,,
unit is only really suitabla for Y 4
q cars {itted with tailshatt V /4
but the spesdo cabie
is not touched, /4
This is a genuine English' MORAY ‘unit that was
strongly recommended by EA. Measures fuel
from 1-100 litres per hour. Qutput 20,000
pulses/lire, CMOS/TTL Compati le. L
A comprehensive data sheet is supplied with
each unit

\
L J
TAIL SHAFT TYPE (COIL/MAGNET) $14.50 I4. io
SPEEDO CABLE TYPE $19.50

125 YORK ST SYDNEY 2000 m_
Ph. 2646688 Telex: 72293 | {51 2M8 A0 NS SINNSES 10 won b s oo
Mal' 0' de rs To: 25 S:!. 9:6(‘1 50) $50-$99.99 (34 60) f::‘ ’nl’:u":o‘: g::
Box K-39 Haymarket 2000 e -




THAT’S RIGHT, HERE’S YOUR CHANCE TO
WIN THE AMAZING MICROPROFESSOR,
COMPLETE WITH SPEECH SYNTHESISER
AND PRINTER. COMPLIMENTS OF ETI AND
EMONA ENTERPRISES WHO MARKET THE
MICROPROFESSOR IN AUSTRALIA.
TOTAL RETAIL VALUE $655

The MPF-I Microprofessor features a Z80 microprocessor
— the most widely used 8-bit processor, and the basic unit
comes as a single board computer complete with 36-key
keyboard, a 6-digit display, 2K of RAM, 2K monitor ROM,
cassette interface (for storing programs on an ordinary audio
cassette tape), 24 input/output lines for expansion (expansion
units are available) and a speaker for sound output. It's all
powered by a plug pack.

Special manuals are provided aimed at helping you teach
yourself by experiment using the Microprofessor.

Amazingly, it sports a tiny BASIC interpretor in a PROM you
can plug in. Commands include continue, call, for . .. next,
goto, gosub, input, if . . . then, let, list, load, new, print, return,
run, save, stop. You get a form of mnemonic readout on the
display.

Expansionunits include a speech synthesiser and a printer.

The SSB-MPF Speech Synthesiser Board features:

e Tl speech synthesis chip.

e 4K EPROM for time-clock program and speech utility.

e Two EPROM sockets for expanding vocabulary.

e Uses keyboard and speaker of MPF-1 as input/output device.

e Adjustable voice pitch and volume.

e 3V, 0.5A adaptor provided.

e Complete accessories including 40-pin, double-headed
connector, audio jumper, operation manual, etc.

The PRT-MPF Printer features:

e Compact themmal printer.

e Built-in alphanumeric character patterns

© Built-in MPF-I memory dump utility.

e Built-in MPF-I BASIC program listing-utility.
e Built-in Z80-Disassembler listing utility.

e 20 characters/138 dots per line.

e Printing speed 0.8 line per second.

e Printer head life more than 500 000 lines.
e 9V, 0.6A adaptor provided.

YOUR CHANCE TO LEARN
ABOUT MICROS WITH THE
MICROPROFESSOR FREE!

Rules: This contest is open to all persons normally resident in Australia with the
exception of members of the staff of Emona Enterprises, Murray Publishers, Otftset
Alpine, Australian Consolidated Press and/or associated companies. Closing date
for the contest is the 31st Oclober 1982. Entries received within seven days of that
date will be accepted if postmarked prior to and including 3 1st October, 1982. The
winning entry will be drawn by the editor of Electronics Today International, whose
decision will be final. No correspondence can be entered into regarding the decision.
Winner will be advised by telegram the same day the result is declared. The name of
the winner and the winning answer will be published in the next possible issue of
Electronics Today International. Contestants must enter their names and addresses
where indicated on each entry form. Photostats or clearly written copies will be
accepted but if sending copies you must cut out and Include with each entry the
month and page number trom the bottom of the page of the contest. in other words
you can send in multiple entries but you will need extra copies of the magazine so
that you send an original page number with each entry. This contest is Invalid in
states where local laws prohibit entries. Entrants must sign the declaration,
accompanying this contest, that they have read the above rules and agree to abide
by their conditions.

r——————————————————_—_—_————_—_—_—_—_——————————

Just fill in this coupon; attach it to your entry and send it to

ETI “WIN A MICROPROFESSOR’” CONTEST 15 Boundary St, Rushcutters Bay NSW 2011.

Name
Address

In 100 words or iess tell us why you want the Microprofessor and what features

attract you.

It’s that easy, but hurry entries close 31st October 1982.

o)
(o]
(7]
i
Q
o
Q
)

—
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You're probably solving this sort of
problem by putlting out an analysis
pad and drawing up a spreadsheet
by hand - taking your budget and
recalculating every value in a series
of columns - then checking them. If
you're tucky you have a
programmable calculator to help.

Here's what you should be doing:
Multiplan running on a personatl
computer replaces pencils, paper,
erasers, calculators and endless
manhours in modelling, estimating
and planning activities. Like the
example here: if your sales tax rate
is 17.5%, you simpty put that figure
at the top of the sales tax column -
Multiplan calculates each product’s
sales tax value. If a price changes
or the tax rate changes, you
change one number —Multiptan
changes the rest. You see all the
results on a spreadsheet 63
columns wide, 255 rows deep and
pages thick.

Multiplan is a computer program
for non-computer people. Multiplan
lets you assign names to cells or
areas such as ‘sales’ or ‘expenses’,
then lets you refer to that name in
future formulas. On Multiptan you

Mr HoWard increases
sales tax by 2%.

How does this affect
your company’s profits?

y secdnds fo answer.

can have a formula like:

Profit = Sales — Expenses

On other spreadsheet programs
that would look more like:
Profit = R1C3 — R5C12
Multiplan is also the only
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to see the effect of a
sales tax change
Column widths
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formula
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Multiplan is expected in stock and the price is correct at time of going to press.
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Mulfiplan

from MlC ‘SSSOFT

For the name of your nearest Microsoft dealer or
more information on Multiplan contact:

spreadsheet program capable of
colour operation and there are
none of the problems with forward
reference handling that can cause
other programs to give completely
spurious answers. Multiplan lets
you access data on other
spreadsheets and allows multiple
windows on the screen so you can
see the effects of new entries on
other parts of the sheet.

A friendly system. Multiplan is
specifically designed to eliminate
the routine and tedious tasks
associated with forecasting,
modelling and planning. In
designing the program, Microsoft,
the world’s largest producers of
personal computer software, aimed
to provide users with an easy-to-
use tool which maximizes executive
thinking time while minimizing the
time required to learn and use the
system productively.

Multiplan is available right now
for use on Apple™ computers, and
will soon be available for use on
the Osborne 1™ and standard 8”
CP/M™ computers. Versions for
other computers are under
development.

Call into your nearest computer
store and see Multiptan in action -
your next forecast need only take
you 15 seconds instead of hours.

Apple Il
version:
$295
+ tax

Wiser-Microsoft

PO Box 95, Forestville 2087. Ph (02) 451 9445

Glover & Assoc, WM/6



COMPUTING TODAY

Zilog release ‘virtual memory’
processors

The 28003 and Z8004 Virtual Memory Processor Units (VMPUs) just
released by Zilog, are 16-bit MOS microprocessors offering all the
features of their Z8001/2 CPUs, plus integral provisions for opera-
tion in a virtual-memory environment.

The Z8003 VMPU generates
23-bit addresses organized into
128 segments of up to 64 Kbytes
each. The 8004 VMPU generates
16-bit addresses.

Both are designed to implement
a 'vitual memory’ environment
where programs and data being
operated on need not reside simul-
taneously in main memory.

The benefits or virtual memory
are the elimination of main memory
size constraints on application pro-
grams, with an associated increase
in programmer productivity and
lower system costs because smaller
memory sizes can support large
applications.

In such an environment, provision
must be made for retrieving parts
of the program or data located in
‘secondary’ storage (e.g: a disk).
When the CPU attempts to access
such ‘non-resident’ data, the trans-
action accessing that data must be
interrupted, the state of the CPU
saved, the desired data moved to

main memory, the state of the CPU
restored, and the interrupted in-
struction restarted.

The Z8003 has an external abort
pin that permits interruption of
instruction execution before com-
pletion of the instruction.

Ideal for use in shared-memory
and multiple-microprocessor
systemns, the Z8003/4 features an
interlock status signal that pre-
vents memory access collisions by
arbitrating attempted simultaneous
accesses to shared resources, Zilog
say.

The Z8003/4 VMPUs are designed
to work with presentand future Zilog
memory management  units
{MMUs), including the Z8015 Paged
MM, which will be available later.
This flexibility allows segmented or
paged virtual memory systems to be
implemented.

Production quantities will be
available in the fourth quarter of
1982, Zilog say.

Motorola to alternate-source
Intel bubble memory products

An agreement to cross-license and alternate-source magnetic
bubble memory technology has been announced by Motorola Inc
and Intel Corporation, of Santa Clara, California.

Under terms of the agreement,
the companies will jointly develop
two new one-megabit devices based
on the architecture of Intel's existing
7110 one-megabit bubble memory.

The new bubble memories will be
smaller versions of the present 7110.

The first device will have the same
performance as the present 7110,
while the second will provide half the
access time and twice the data rate
(200 kilobits/s).

Intel and Motorola also will jointly
adopt a low-height, leaded package
for the new memory. The package is

presently under development by
Intel and is similar to one currently
manufactured at Motorola.
Additionally, to provide complete
component-level interchangeability
to users, Intel will transfer Motorola
design and compatibility data to
allow Motorola to produce the
peripheral chips necessary to oper-
ate the new bubble memories.
These support circuits include
Intel's 7220 bubble memory con-
troller, 7230 current pulse generator,
and 7242 formatter/sense amplifier.
Motorola will manufacture and alter-

X.25 test and development system

The Tekelec TE92 data monitor and test system is capable of hand-
ling speeds up to 128 Kbps and operates as either an analyser or
simulator in the X.25 environment.

The TE92 monitors traffic and
selected data is captured in dynamic
RAM (16 Kbytes) or on diskette
(80 Kbytes), and presented to the
operator as a time-correlated split
screen display at the frame and
packet level for easy analysis —
either in interpreted X25 mnemon-
ics, in ASClI, EBC Dic, Hex or Binary.

Various data capture triggers are
available which allow even specific
logical channels within multiplexed
traffic to be traced.

As a simultor, the TE92 emulates
an X225 network or a subscriber to
that network and correctly handles
all X225 data transfer and error
recovery procedures.

Also available is ‘Sitrex’, an ex-

clusive scenario simulation package,
which enables the user to customise
applications software, and to intro-
dute deviations from X25 standards.

The applications of the TE92
are:-

o Network monitoring, maintenance,
diagnostic testing, fault detection
¢ Equipment/software develop

ment, testing, certification
o Deviations to X225 standards,
customising protocol
 Protocol analysis, training in X.25
protocol
Tekelex Airtronic is represented in
Australia by Paton Electrical Pty Ltd,
90 Victoria Street, Ashfield NSW
2131.

nate-source each of these and any
other products required for the two
new one-megabit memories.

The cross-licensing agreement
also calls for Motorola to provide
Intel with a process technology for
bubble memory device production.

Customer shipments of the first
new bubble memory are expected
to begin in the second quarter of
1983, with the higher performance

device available by the end of that
year.

The agreement reached by the
two leading microprocessor manu-
facturers is expected to accelerate
the growth of the bubble memory
market. Users’ systems design and
production activities will be en-
hanced by the availability of a
standardised bubble memory com-
ponent architecture.
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magmedia magmedia magmedia

THE 100%
SOLUTION TO
YOUR DIRT
- PROBLEMS

magmedia

magmedia

magmedia

epawbews epawnbews

We at Magmedia believe VERBATIM’S
New DATALIFE CLEANING DISKETTES
are the best in the world.

Together with the DATALIFE DISKETTES
made in Australia with 7 shielding
improvements, 100% tested, 100%
certified, 100% warranteed we think you'll
believe it too.

BUY A BOX OF DATALIFE
DISKETTES AT THE NORMAL
PRICE AND RECEIVE A FREE
VERBATIM DATALIFE CLEANING
KIT VALUED AT $12.42!

SATISFACTION GUARANTEED

& magmedia

SYDNEY _]usu;ounus [‘amsams J.cmasnm L PERTH

epawbew epawbew epawbews

magmedia magmedia magmedia magmedia magmedia

eipawbews

(02) 428 1100 | (03) 6999688 | (07) 229 1941 | (062)486751 (09) 3283311

| MAIL OR PRESENT THIS COUPON TO YOUR NEAREST VERBATIM DEALER LISTED ON 1T-|E—N_E-XT
| PAGE. WITH THE PURCHASE OF ONE BOX OF VERBATIM DISKETTES YOU WILL RECEIVE FREE
| ONE 8” OR5%" DATALIFE CLEANING KIT.
: OFFER CLOSES 30th SEPTEMBER 1982. BY ORIGINAL COUPON ONLY.
I Please supply me with my free Verbatim datalife SIGNATURE
cleaning kit. " "
I NAME ..o size 8" [1sv" [
I
|
I

COMPANY NAME oo DEALER'S NAME ...
ADDRESS ..................................................... ADDRESS ............................................................



Retailers that stock Verbatim Disks where you can obtain the 100%

solution to your dirt problems

NSW

COMPUTER CELLAR
MAYFIELD, 136 Maitland St.

COMPUTER CONNECTION
MIRANDA, 629 The Kingsway.

COMPUTER GALERIE
NORTH SYDNEY, 66 Walker St.

COMPUTERLAND
BURWOOD, 31 Burwood Rd.
CHATSWOOD, Chatswood Plaza.
BONDI JUNCTION, 119 Oxford St.
PARRAMATTA, 2/382 Church St.
RYDE, Top Ryde Shopping Centre.
SYDNEY, 31 Market St.

COMPUTER FOCUS
LIVERPQOOL, 224 George St.

COMPUTERS GALORE
NEUTRAL BAY, 99 Military Rd.

THE COMPUTER SHOP
STANMORE, 210 Parramatta Rd.

DICK SMITH ELECTRONICS
AUBURN, 145 Parramatta Rd.
BANKSTOWN SQ., T55 Terrace Level.
BLAKEHURST, 613 Princes Highway.
BONDI JUNCTION, 552 Oxford St.
BROADWAY, 818 George St
BROOKVALE, 531 Pittwater Rd.
CHULLORA, 147 Hume Highway.
GORE HILL, 162 Pacific Hwy

NORTH RYDE, 396 Lane Cove Rd.
PARRAMATTA, 30 Grose St.
SYDNEY, 125 York St.

TIGHES HILL, 173 Maitland Rd.
WOLLONGONG, 263 Keira St.
TAMWORTH, Arcade & Kable Ave.

DIRECT COMPUTER SALES
HURSTVILLE, 198Forest St.

BANKSTOWN, Cnr. Appian & North Terrace
FRANK KINNINMONT BUSINESS SYS.
COFFS HARBOUR, 47 Littie St.

NEW GENERATION COMPUTER STORE

LANE COVE, 93 Lonqueville Rd.

PARRYS OFFICE SUPPLIES
LISMORE, 25 Molesworth St.

viC

ASTRO EDUCATIONAL SERVICES
MITCHEM, 483 Whitehorse Rd.

COMPAK COMPUTER SYSTEMS
DANDENONG, 81a Foster St.
COMPSOFT

RICHMOND, 235 Swan St.
COMPUTAILOR

MELBOURNE, 430 Little Collins St.
COMPUTER NUMERICAL CONTROL
ASHWOOD, 512 Warngal Rd.
COMPUTERLAND

MELBOURNE, 123 Lonsdale St.

S. MELBOURNE, 37 Albert St.

HAWTHORN EAST, 399 Riversdale Rd.
COMPUTERWARE

MELBOURNE, 305 Latrobe St.
COMPUTER 2000

FRANKSTON, 14 Young St.

DATA PARTS

SHEPPARTON, 1-3 Naomi St.

DE FOREST SOFT WARE
NUNAWADING, 26 Station St.

DICK SMITH ELECTRONICS
MELBOURNE, 399 Lonsdale St.

COBURG, 260 Sydney Rd.

RICHMOND, 656 Bridge St.

SPRINGVALE, Springvale & Dandenong Rds.
GEELONG, 205 Melbourne Rd
FRANKSTON, Ross Smith Ave & Nepean Hwy.
GOODMAN & CANNINGTON
SOUTH YARRA, 18 Yarra St.

1.G. SUPPLY CO.

S. MELBOURNE, 113 Moray St.

L & S EDUCATION SUPPLIES
CHELTENHAM, 99 Argus St

THE LOGIC SHOP
PRAHRAN, 212 High St.

METROPOLITAN BUSINESS SYSTEMS

COBURG, 338 Sydney Rd.

RAM COMPUTERS
WANGARATTA, 34 Roan St.

ROD IRVING ELECTRONICS
NORTHCOTE, 425 High St.

SEASEN SOFTWARE
MYRTLEFORD, P.O. Box 261
SYSTEM STATIONARY
GEELONG, 39 Gheringhup St.

QLD

A.A.B. EQUIPMENT

CAIRNS, 310 Mulgrave Rd.

A E.Q.B.

BRISBANE, 466 Upper Edward St.
COMPUTER JOE

TOWNSVILLE, 185 Ingham Rd.
COMPUTERLAND

BRISBANE, 1 Adelaide St.
SOUTHPORT, 126 Scarborough St.
BUDERIM, 6 Paraila St.

DATACOM

BUNDABERG, S.G.1.0. Arcade.

DICK SMITH ELECTRONICS
BURANDA, 166 Logan Rd.
CHERMSIDE, 842 Gympie Rd.

THE ELECTRONIC CIRCUIT
FORTITUDE VALLEY, 20 Duncan St.
PETER MADDEN & CO.
NEWSTEAD, 2 Byres St.

REX BROCK & CO.

FORTITUDE VALLEY, 621 Wickham St.
S.l. MICROCOMPUTER SYSTEMS
COORPARQO, 226 Oid Cleveland Rd.
SHANNON ROBERTSON SYSTEMS
BUDERIM, Middys Complex, Main St.
TALBOT PRESS

MAYNE, 121 Abbotsford Rd.
TOOWOOMBA COMPUTER CENTRE
TOOWOOMBA, 180b Hume St.

S.A.

COMPUTERLAND

ADELAIDE, 122 Gouger St.

DICK SMITH ELECTRONICS
ADELAIDE, 60 Wright St.

ENFIELD, 435 Main North Rd.
DARLINGTON, Main South & Flagstaff Rds.
W.A.

COMPUTERLAND

PERTH, 5 Mill St.

DICK SMITH ELECTRONICS
CANNINGTON, Wharf St. & Albany Hwy.
PERTH, 414 William St.

MAGMEDIA

PERTH, 252 Stirling St.

A.C.T.

COMPUTERLAND

PHILLIP, 22-24 Colbee Ct.

DICK SMITH ELECTRONICS
FYSWICK, 96 Gladstone St.
MAGMEDIA

BRADDON, 25 Lonsdale St.
STEVE'S COMMUNICATION CENTRE
FYSWICK, 57 Wollongong St.

TAS

DICK SMITH ELECTRONICS
HOBART, 25 Barrack St.

THE LOGIC SHOP

HOBART, 120 Murray St.
MANAGEMENT TECHNOLOGY
BATTERY POINT, 8 Montpellier Retreat.
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SLOW
SCAN
TV. FOR
RADIO
AMATEURS

Construct a fast to slow
and slow to fast scan
converter in your home as
an off campus student.

Full documentation,
components and technical
assistance available,
including assistance in
fault finding after
instruction.

For further details on off
campus studies in Slow
Scan T.V. or attending the
formal classes held on
Wednesday evenings,
please contact Mr. John
Wilson, Head of
Television and Audio
Visual Resources on

419 6666.

COLLINGWOOD

COLLEGE

of Technical (’[AFE)

and Further Education

20 Otter Street,
Collingwood. 3066.

ETI September 1982 — 71



Printoul

The Graphics Magician

The Graphics Magician is available for Apple Il 48K with Applesoft
and a disk drive, by Penguin Software; review by Phil Cohen.

The graphics capabilities of the
Apple are well known, and it is ‘quite
possible to make use of the sophist-
icated plotting routines directiy from
BASIC with no additional software.

This is all very well for routine
applications, such as the plotting of
graphs, histograms, etc, but when it
comes to the clever stuff like games
animation, it takes quite a bit of
effortto make the machine perform.

For example, to make objects on
the Apple's screen ‘move’ you have
to get into the machine code ‘shape
tables’ and other mysteries. None of
this makes animation very easy.

However, Penguin Software (of
lllinois, USA), has produced a series
of programs that take all the effort
out of animation, and provide a
good deal of other nice features,
too.

What you get for your money is a
plastic bag containing a small 32-
page manual and a single 5%"
floppy disk. The floppy contains all
the software you need, and (unlike
many such packages these days) is
not ‘copy-protected’.

It has become standard practice
for software publishers to ‘copy-
protect’ their disks, making them
very difficult to copy — the idea
being to cut down on copyright
infringement. However, this means
that even a bona fide user can't
make ‘back-up’ copies in case of
accidents!
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This has led to the ludicrous sit-
uation of companies producing
‘lock-picking’ software to get round
the ‘copy-protection’ software of
other companies’ disks, and selling
this ‘lock-picking’ software to poten-
tial buyers of package software —
not to enable them to infringe copy-
right, but just to allow them to make
back-up copies for their own secur-
ity and-peace of mind!

However, Penguin Software have
(very wisely) chosen not to copy-
protect this package — although
they have included a strongly-
worded warning in the manual
against buyers selling unlicensed
copies.

Files

The disk contains a large number of
files, most of them in ‘binary’ format.
However, the boot-up file (named
HELLO, by Apple convention) that
is executed when you start the
system up with the disk in place, will
automatically put onto the screen a
full ‘menu’ of all of the software
available — including some very
impressive demonstrations.

The package is completely
‘menu-driven’, so thatwhenever you
are finished with a particular piece of
software, exiting will get you back to
the menu so that you can choose
the next part of the package that you
want to use.

The package Is in three sections.

The first allows you to create
shapes’ (although not using the
Apple shape table concept), ‘paths’
(which are what the shape will move
through), and ‘objects’ (which are a
combination of a shape and a path.

This part of the package will alow
you to have the figure of a man run-
ning from one side of the screen to
the other, with the leg movement
included! Each ‘shape’ is defined in
seven ‘steps’ — each step is actually
the same shape slightly altered. As
the shape moves across the screen,
each of the parts in turn is used
automatically, givingthe impression
that the figure is, for example,
running'.

The ‘path’ along which the shape
moves is variable, too — you can
choose any path you like, and can
even have a number of shapes
‘chasing’ each other along the same
path, or one shape moving along
different paths under program
control.

All sections of the Graphics
Magician package give complete
control (within the limitations of the
machine) over colour.

The second section of the pack-
age is for drawing pictures. These
might be used as a background for
the shapes in the course of the
game, for example. The inset on this
page shows the standard that can
be achieved.

A ‘brush’ can be moved across
the screen using the ‘paddle’ con-
trols (standard with the Apple lI).
This ‘brush’ can draw lines, ‘paint’ in
different textures and colours, and
even fill' areas of the picture auto-
matically — the brush is positioned
in an area which is bounded by lines,
and a single command causes the
area to be filled with a particular
colour and texture.

The last section is a sophisticated
means of generating Apple ‘shape
tables’, which allow various shapes
to be put onto the scréen under
program control with varying scales,
positions and rotations.

...and how is all this used? Well,
the whole package is designed so
that the results (whether animations,
pictures or shape tables) can be

used with stand-alone BASIC or,
machine code programs developed
by the user.

The picture-drawing section has
one last trick in this respect — in-
stead of storing the picture as an
image of what’s on the screen, it is
stored in terms of the steps you went
through to draw it. What this means
is that the picture will take up very
much less room, so that literally
hundreds of pictures can be stored
on one disk.

Manual

One very important part of any such
package is the manual that comes
with it. The manual for the Graphic
Magician is adequate — and when |
say ‘adequate’, please bear in mind
that this puts it streets ahead of most
of the packages on the market!

Documentation is often thought
of as an ‘add-on’, but in situations
like these it becomes almost as
important as the software itself. The
documentation with this package
was enough to allow me to operate it
with little effort.

On the whole, | think the package
would be invaluable to the adventure
freak (‘adventure’ is a class of com-
puter game that tries to model
fantasy situations) — the ability to
store all those pictures on one disk
is ideal for that (and the manual
points this out, too).

Another possible use is for those
involved in educational computing.
The use of pictures (sophisticated
enough to be used as textbook
drawings) could allow whole text-
books to be put onto a disk for
‘programmed’ leaming in the true
sense.

And then of course there is the
indisputable prime use for all
domestic computers — for fun. I'm

sure that, even if you had never writ-
ten a computer game, having this
package close at hand would
convince you to do so!

The Graphics Magician is dis-
tributed by Imagineering, 22 Sir
John Young Crescent, Woolloo-
mooloo NSW 2011, and is available
through many Apple dealers and
computer speciality stores.



16-bit professional microcomputer

A new low cost computer for business has been introduced by
Barson Computers Pty Ltd (formerly known as CMC) of Melbourne. |

Known as Sirius 1, this personal
computer has a 16-bit Intel 8088
microprocessor. Standard memory
is 128 Kbytes RAM expandable up
to 896 Kbytes.

Two 5%" (13335 mm for us)
floppy disks give a storage capacity
of 2 x 600 Kbytes, formatted, in the
single sided version. An optional
double-sided, double-density exten-
sion brings the storage capacity up
to 2 x 1.2 Mbytes.

This multi-language computer
accepts BASIC, Fortran, Pascal,
PL/1 and PL/M.

Sirius 1 is equipped with one
parallel and two serial ports. The
parallel port is programmable to be

compatible with most currently
available printers. The two serial
ports are also programmable to
be used in synchronous or asyn-
chronous modes.

Sirius 1 operates under CP/M86
from Digital Research and MS/DOS
from Microsoft. Most programs writ-
ten under CP/M can easily be
recompiled to run on Sirius 1.

Sirius 1 can display charts,
graphs and half-tone pictures. A
voice synthesiser gives Sirius the
power of speech.

Barson Computers are at P.O.
Box 1675, Nth Sydney NSW 2060.
(02)90-7833.

Peripheral input/output device

The Fairchild F3871 Peripheral Input/Output (P1O) device provides
two 8-bit I/O ports, external interrupt, and a programmable timer.
An 8-bit wide bi-directional data bus transfers 1/O data bytes

between the F3870 Central Processing Unit and the P1O.

The PIO is used in systems that
require the 1/O capability and inter-
rupt functions of the F3851 PSU,
but do not need the ROM storage of
the PSU. The PIO is pin-compatible
with the PSU.

The F3871 has the same im-
proved timer and ready strobe out-
put as the F3870 CPU; therefore, for

software compatiblity with the
F3870, the F3871 PIO should
be used in the F8 multichip con-
figurations.

For further information contact
Fairchild  Australia Pty Ltd,
366 Whitehorse Rd, Nunawading
Vic. 3131. (03)877-5444.

Microprocessors: - ZX8l
ourqestons. ||, BASCBOOK
answered Aecwood = Eooren

L Newmas Microcomputer Books

They cover everything
from fundamental
principles of micro-
processors to assembly
language programming.
All are recently written by
highly respected authors
and form the heart of a
complete library on
microcomputers.

Microprocessors are
cropping up every-
where, and the dream
of a computer for every-
one Is rapidly becoming
reality. This collection of
books from Butterworths wi
help you leam more about
these fascinating and useful
devices.

YOUR

~ | QUESTIONS ANSWERED

Microprocessors: Your Questions Answered

A brand new book that answers in simple language the many questions that
baffle the newcomer to microprocessors. After covering the basics, it
describes the hardware and software needed to bulld a complete micro-
processor system. A detailed glossary is included. No. 73084 $14.95

IX81 BASIC Book

Get the most from your ZX81 computer. Covers the basic 1K version, the 16K
RAM unit and the ZX Printer. Fills in the gaps in the manuals with practical,
straightforward information and hints. No. 103177 $14
Practical Microprocessor Systems

Covers complete microprocessor systems - the MPU itself, memory, penpherals
and programming. Deals with all aspects through a rudimentary build-it-
yourself assessment unit to grasp the practicalities. No. 100946. . ... $15.00
Interactive Computing in BASIC

An introduction to inferactive computing and a practical guide to pr
ming in BASIC. No prior knowledge is assumed. No. 22727 3
Introduction to Mlcrocomputer Progrummlng

Infroduces the concept of the program and the various ‘levels’ of programming.
Then concentrates on programming in BASIC and four assembly languages
(8080. 6800, 6502 & Z-80), with plenty of exercises. No. 56601 $12.50
Personal Computing Questions and Answers

What is a microprocessor? What Is hex? How can a personal computer be used
in business? Answers the many questions. No. 70434 $5.95

Available from:
Melboume: McGill's Bookshop;

B utte rwo rth s Technical Book & Magazine.

Or directly: 271-273 Lane Cove Road, North Ryde 2113. Phone (02) 887 3444

ram-
16.50

Sydney: The Technical Bookshop.

r—Pleose supply the following books:

| O No.7308451495 O No. 103177 $14.95

I O No. 22727 $16.50
O Cheque/Money order enclosed [ Please debit my credit card

| account as follows: 0 Bankcard OO Diners Club - O American Bxpress

| Cord No:

O No. 100946 $1500

O No. 55601 $12.50 0O No. 70434 $595

| signature

| Name

I Address .
Postcode

I l?ecanwendedDuneﬁbRelal'ﬁbesxlmpoﬂogeaﬂaambwvomngemnmm
This order is sutyect to acceptance by the Heod Office of Buttenworths

I
|
I
|
_Bpiry date: [/ ‘
|
|
|
o O ]
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APPLE |1 ‘LOGO’ LANGUAGE

Logo started out as'a language for large computers, but under the direction
of Dr. Seymour Papert, its creator, It was developed into a language for
Apple microcomputers, requiring an Apple H or Apple Il plus with 64K RAM.

Apple Logo is said to make explicit many of the fundamental ideas of
programming, as well as encouraging good programming habits and provid-
ing powerful language processing, making word-oriented programs as easy
to write as numeric ones. its commands are not complicated and it doesn't
require a knowledge of higher mathematics, making it suitabie for computer
students of all ages, including young schoolchildren.

Turtle graphics is one of Apple Logo's key features. Simple, literal com-
mands control a ‘turtle’ cursor that draws on a high-resolution video screen.
Apple Logo is interactive, executing commands instantly, and users acquire
programming skills by Instructing the turtle to generate shapes and designs.
For example, the commands ‘forward 30 right 90’ direct the turtle to draw a
line 30 steps long and then make a 90° right turn. By typing the instruction
four times, the student programs the computer to draw a box; the series of
instructions can then be saved as a single procedure, and the drawing may
be quickly incorporated into more complex designs. In this way complex
programming is divided, as in many other structured high-ievel languages,
into small, manageabie pieces.

Apple Logo is extensible, enabling users to extend the built-in operations
of the language by defining and saving new procedures and commands. it
also features recursion — which allows a procedure to call itself — as well as
list processing and error and file handling. Such features make the Apple II
with Logo sultable even for college and university use.

Apple Logo is available now from Electronic Concepts, 55-57 Went-
worth Ave, Sydney NSW 2000, Apple Computer Inc's sole authorised

Australian distributor. Contact them on (02)212-2833 for further
Information.

New functions for EXORset

A major redesign has converted the Motorola EXORset from a
low-cost software development system to a self-contained combined
hardware-software development systems, without any increase in

price.

This redesign, the EXORset DS35,
now offers an alternative solution to
more expensive, complex modular
hardware development systems or
multi-user timesharing systems,
Motorola claim.

A feature of the EXORset DS35 is
its ability to operate emulators which
connect directly into the user's
target system. An opening in the top
cover above the card cage allows
the appropriate emulation board(s)
to be inserted.

Emulators will be available for the
MC6805 families of NMOS and
CMOS micro-control units. In addi-
tion, other compatible EXORbus
boards, such as PROM programmers
or Micromodules, may be easily
inserted into the card cage.

The EXORset DS35 has fully
populated 56K RAM, plus an addi-
tional card slot.

The EXORset DS35 memory map

Intel unveils 16-bit ‘CPU board on a chip’

Intel Corporation has released a single chip containing a 16-bit CPU
and all of the other functions commonly found in a single-board CPU

subsystem.

Designated the 80186 it can take
the place of 15 to 20 individual ICs
and offer a lower-cost, higher-per-
formance solution for cost-sensitive
applications such as personal
computers, word processors, small
business computers and intelligent
terminals, Intel say.

its applications range includes
distributed processing nodes and
input/output (I/O) subsystems.

Because of its high degree of
functional integration, it is less

expensive to design and produce
a system using the iIAPX 186 than
with other 16-bit microprocessors,
say Intel.

It takes up less board space, is
priced lower than the sum of the
parts it replaces, is compatible with
all existing 8086 and 8088 software
and eliminates the ordering, testing,
inserting and inventory costs assoc-
iated with the replaced chips. it has
twice the performance of a standard
5 MHz 8086.

“The 80186 will radically change
the economics of building high-
volume, 16-bit microcomputer
systems,  said Jeff Miller, marketing
manager of Intel's Microcprocessor
Operation. “For the first time, all
microprocessor designers will be
able to afford 16-bit performance.

According to Miller, while the
8086 was introduced at $115 each
for 100-piece quantities in 1978,
the 80186, which integrates an en-
hanced 8086, plus 15 to 20 support
chips on one piece of silicon, will be
a $30 product in volume its first year
in production.

is defined by a PROM, allowing the
user to reconfigure the architecture
of the system. Four EXORciser/
Micromodule compatible connect-
ors are available for the disk control-
ler and three additional modules
such as input/output or any of the
other compatible Motorola modules.

The memory map, EXORbug
monitor, and XDOS operating
system are compatible with the
EXORciser, allowing program port-
ability between different develop-
ment systems. A configurable
RS-422/433 or RS-232C serial
interface is provided for intercon-
nection to an external system.

EXORset DS35 is based on the
new generation MC6809 8-bit
external/16-bit  internal  micro-
processor.

In addition to BASIC-M Pascal is
also available for the EXORset
DS35 system.

Designers building new systems
can take advantage of advanced
CPU features and 10 powerful new
instructions. They will also be able to
use all of the third-party software
now available for the 8086 and 8088.
Engineers who want to upgrade
existing 8086 or 8088 designs can
preserve their software investment
and selectively streamline portions
of it using the new instructions.
Thus, both' first-time users and
those experienced with the iAPX 86
family will have a lower system cost
solution and a much shorter design
cycle, say Intel.

}

have your order ready.

Need semis in a hurry? Then just
drive into the Applied Technology
Semiconductor Centre. No
minimum order, no minimum
quantity - no wasted time. Just
phone before you come in. we'll

(02)439 2963

DRIVE-IN SEMICONDUCTOR CENTRE
35 Dickson Avenue Artarmon NSW
Hours 9-5 Monday to Saturday

What about our range?
How about 193 different
74LS, or 140 4000 series
CMOS - over 1500
different semiconductors
in stock. Our full range is
listed on our exclusive
Semiconductor Wall Chart
- yours for the asking.

APPLIED TECHNOLOGY

Mall orders to:

As well as our enormous
range of semis, we've got
a comprehensive range of
resistors, capacitors IC

sockets and computer
connectors.

PO Box 355, Hornsby NSW 2077
Telex APPTEC AA72767




Switching supply with
VDE certification
Amtex Electronics has released the Boschert X1L200-4501 switch-
ing power supply which has received the German VDE certification.

According to the manufacturer this is the first American-made open
frame switcher which has received such certification.

The certification is with respect to
safety (VDE 0730) as well as elec-
trical noise (VDE 0871/N12). These
VDE specifications are similar to
Telecom Australia's requirements,
e.g: 3500 V isolation and 6 mm sep-
aration for mains tracks on the pcb.

Since the unit is user adjustable
for 95 — 132 or 190 — 264 Vac, it is
suitable for operation anywhere in
the world.

The XL200-4501 is intended for
general purpose use in medium
power data and office processing
systems, e.g: word processors, intel-
ligent terminals, small business
computers, MICroprocessor systems

Intel move

with CRT displays and peripheral
motors for printers and disks. It pro-
vides up to 200 W of total power on
four outputs: a main rail of 5 V at
20 A, 12V at 4 Aeach,and -5V
at3 A

Price of these units in one-off
quantities is $530 plus sales tax.
Delivery is from stock. Also available
from stock is the OL152-4001
switching supply designed for the
Diablo 1300 series printers. Outputs
are +5Vat 15Aand +12Vat4 A
each.

Enquiries to Amtex, P.O. Box
285, Chatswood NSW 2067. (02)
411-1323.

ARCNET local network interface chip
to be sold on open market

Datapoint Corporation has announced that the integrated circuits
used to interface workstations to a Datapoint ARCNET local net-
work will be made available to the public through Standard

Microsystems Corporation of Hauppauge, New York.

Datapoint and Standard Micro-
systems have signed an agreement
under which Standard Microsystems
was granted a non-exclusive license
to market Datapoint's RIM (Resource
Interface Module) chip and the
associated ARCNET transceiver
chip. Together, the two chips pro-
vide the electronics necessary for
ARCNET interfacing.

It was announced in September
1981, that the interface chips would
be used by Tandy Corporation to
interface Radio Shack TRS-80
Model Il computers, creating a
Radio Shack implementation of the
ARCNET local network.

“When we initially made the chip
set available to Tandy, we decided to

Intro to the micro

deal with any other interested ven-
dors on a one-by-one basis,” noted
Victor D. Poor, Datapoint’'s Execu-
tive Vice President for Research and
Development.

“Since the announcement we
have received many enquiries from
vendors who want information
about the chips.”

“This agreement with Standard
Microsystems will make the chip set
publicly available and at the same
time relieve Datapoint of having to
deal in the semiconductor business
— something we don't want to do,
Poor said.

Engquiries to Datapoint Corpora-
tion Australia, 157 Walker St, North
Sydney NSW 2060. (02)922-3100.

A new book from the Hayden stable, ‘An Introduction to Micro-
processors: Experiments in Digital Technology' by Noel T. Smith,
landed on the Editor’s desk recently and it would seem a good
choice for the ‘practical’ student of digital logic and 6800 micro-

Intel Australia Pty Ltd, a wholly-owned subsidiary of Intel Corpora-
tion of the USA, is expanding its operations and has moved to larger
premises at the Spectrum Building, 200 Pacific Highway, Crows

Nest.

The telephone and telex numbers will remain unchanged. namely

(02)436-2744 and AA20097.

The move marks the beginning of Intel's expansion in Australia.

processor systems.

The book starts with a swift intro-
duction/revision of solid state
devices and integrated circuits, plus
some advice on ‘breadboarding/, as
the book encourages the reader to
actually try out the circuits and tech-
niques illustrated.

Chapters two to six then cover logic
gates, synchronising circuits, clock-
ed logic, data manipulation and
display and data processing — the
latter covering the basics of micro-
processing, built around the
Motorola MC14500B. Experiments
are given all along the way, reinforc-
ing the learning process by practice.

CMOS and TTL logic are covered.

Chapter seven covers multibit
microprocessors, specifically the
6802 and system components
PIA, ACIA and memory. The rear of
the book contains a useful array of
data sheets and device pinouts. In
general, the treatment is thorough,
well organised and clearly written —
a book well worth a close look if
you're just getting into digital logic
and microprocessing. 178 pages,
278 x 217 mm, soft cover. Available
from Butterworths, P.O. Box
345, North Ryde NSW 2113.
(02)887-3444.

Drive in
Semiconductor
Centre,

1500 lines and
instant pickup
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89 OXFORD ST.,
BONDI JUNCTION
PH: (02) 389 6388 P.0. BOX 384,

EDGECLIFF 2027

SOFTWARE
AND
PERIPHERALS
FOR THE

SORCERER

WRITE FOR

FREE
CATALOGUE

*

AT LAST!!!

A standalone 2716/2732/
2532 E-PROM
PROGRAMMER, controlled by
Z-80 CPU at 2 mHz, that
requires only single SV!

Read, verify, compare or even
key up your E-PROM.
Burn two 2716 E-PROMS into
one 2732 or vice versa.

Available only from

PHILITRONIC
COMPONENTS &

SERVICES
...$320 S/T included.
Also available—-switching
power supply that is very
compact yet gives out 5 amp at
+5V;1ampat+12V; —12V;
aswellas —5V.
Dealer enquiries welcome.
Contact Philip Luion
{03) 842-5303.

E r-&]“s’umw-rsmar’

$
Incorporsted

TOP VALUE PERFORMANCE
FOR INSTRUMENTATION
AND CONTROL

: AIM 65

1K
$478

e = PLUS

DRAM
PLUS
. 32K
o, $369
AB5-010 ASSEMBLER $39.38
AS5-020 MCROSOFT BASIC $65.00
AB5-030 PL85 $125.00

AB5-040 MATHS PACK (thloF:ﬁTH)m

AB5-050 FORTH $73.
AB5-080 PASCAL (Sx4K ROM) $112.50

P.0.80X 8502,
eneroy

Q00DNA, $300.
CONTROL

o>

AUSTRALIA.

PH: (07) 208 2757
Prices for prepeid
orders

International

You get EXPANDABILITY with the
G Cromemco Business System

START UP PACKAGE:

The Cromemco System One
Computer.

Powerful terminal.

High speed Printer.

Debtors and invoicing system.

Installation with 12 months free
maintenance.

System training.
Price: $9995 (inc. tax)

Let us help computerise your accounting and invoicing with our G Cromemco
BIZMASTER Computer system. With hundreds of installations, easy to use programs, and
our unique training techniques you can take this big step safely with us.

Call us now for further details and see how far G Cromemco will go.

INFORMATIVE SYSTEMS PTY. LTD.
82 Pacific Highway,

337 Moray Street,

South Melbourne, 3205. Tel. (03)690 2899
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Independent Apple software

Eight new, independently-developed software programs are being

offered by Apple computer.

Independently developed software
programs are selected for publica-
tion by Apple’s software evaluation
group. The new selections comply
with Apple’s requirements for user-
friendly, quality programs.

Comm-pac is a data communi-
cations program that enables an
Apple ll to communicate with other
computers, time-sharing systems,
networks, newswires, and other sub-
scription services.

Paralax is a collection of graphics
utilities which lets the user develop
and manipulate high-resolution
shapes for Applesoft BASIC
programs.

Designer’'s Toolkit is a program
for the Apple |l that computerises
the drafting table. Emulating pen,
pencil, and brush on paper,

Designer's Toolkit and the Apple
Graphics Tablet let the user generate
graphics for mapping, architecture,
and drafting.

Magic Spells is a learning game
that transforms the memorisation of
spelling

lists into an adventure

869 George Street,
Sydney. 2000.
(Near Harns Street)
Telephone:

(02) 2110191 (02) 2110816
Open: Mon-Fri 8.15 am to
5.30 pm. Thursday night late
shopplng tlII 8 30 pm. Sat

complete with castles, treasures,
demons, and a sage wizard.

Math Strategy and Spelling
Strategy are two innovative pro-
grams that teach youngsters how to
use the mind’s eye to sharpen math
and spelling skills.

Moptown is a collection of enter-
taining and interesting logic games
for children. Self-paced learning of
reasoning skills is reinforced through
the use of sound and colorful
‘Moppet’ characters.

Speed reader is a complete read-
ing development course designed
to double and even triple reading
speed while increasing comprehen-
sion.

These and other independently
developed software programs pub-
lished by Apple are listed in the 1982
Special Delivery Software (SDS)
catalogue.

To submit programs for evalua-
tion by Apple, write to Software
Evaluation, 2025 Mariani Ave,
Cupertino CA95014.

Thorn-EMI Eurocards

Thorn-EMI has appointed Rank Electronics as its Australian
distributor of the Thorn-EMI Eurocard range of microprocessor

modules.

Looking to expand their available
range of application hardware, Rank
Electronics seized the opportunity
to distribute the South Australian
designed and manufactured pro-
duct. The Thorn-EMI Eurocard
offers users low cost, high reliability
and compatibility with a number of

independent vendor supplied rack-
ing and packaging systems.

For further information contact
your local Rank Electronics sales
office, or Rank Electronics, 19 Trent
Street, Burwood Vic. 3125. (03)
29-3724.

. Incl. S/Tax

TI-1750 i 1562 17.57 TI-35 1l
TI-1760 DATACARD 20.70 23.95 TI-40
TI-1790 DATACHRON 35.23 3995 TI-54
TI-5025 80.36 90.44 TI-55 1
TI-5100 35.00 39.38 TI-58¢
BA Il Executive 41.12 46.26 TI-59
MBA 64.55 72.62 PC-100C

PROGRAMMER i
TI-30 Il

69.38
19.42

MAIL ORDERS TO:
MAIL ORDER DEPT E.T.

Radio Despatch Services, 869 George St., Sydney 2000 Ph: (02) 211 0191

OUR PRICE

Including tax

$49.29

TEXAS INSTRUMENTS CALCULATORS
TI-55-11

suggested retail

$59.95

$55.45

Tax Exempt

Tax Ex.Incl. S/Tax
2220 24.98
32.86
37.00
49.29

107.00

224.00

205.00

36.97
41.63
55.45
120.26
25473
231.60

COME AND SEE US NOW! L

“E OUR PRICE

TI-54

suggested retail

$45.00

$41.65

Including Tax

$37.00

Tax Exempt

Calculator Accessories
and Spare Parts Plus
Educational Aids.

2 ~J RAO IO
/=9 orseatck
{8Rp, A
A0uay GEORGE STREET

S AAILWAY S UARE

211 0816
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microbee, more
than you ever

With one giant step, Australia’s MicroBee , Fldce
brings the power of the personal computer /

within your reach. MicroBee is now ready
built with a superb new case. Yet
incredibly it costs no more. The no
compromise computer you can afford.
MicroBee is a complete learning
package. Explore and master
programming with the BASIC manuals,
and inbuilt 16K ROM BASIC. Find out
why the NSW Department of Education
chose MicroBee.

MicroBee is powerful and “friendly”.

You learn to control the built in sound,
graphics and write and correct

programs more easily with MicroBee.
Printers, modems and cassette storage
plug straight in.
The optional

e Nirran i —




expansion power
thought possible

»ER e e

port let you connect joysticks or use the world
standard S100 bus. MicroBee grows with you.
Inexpensively. Add disc drives, colour
graphics and EPROM programmers.
Write programs in Z80 code. Or upgrade
to disc drives and CP/M with the new 64K
memory card. MicroBee, your first class
ticket into computing.

To order MicroBee @ s
3999

phone (02)487 2711
or mail order: .
PO Box 311 Hornsby \Fully bullt & tested
NSW 2077 - \\ﬂ
= D
e’
mic robee
oods In stock and prices correct at time Of -ioing 10 press 3]

APPLIED TECHNOLOGY

1A Pattison Ave Waitara NSW 2077
Hours: 9-5 Monday to Saturday
Phone (02)487 2711 Telex APPTEC AA72767

Glover & Assoc. AT/18




BYTES FOR THE 2X81

This board uses Dynamic RAM chips for lower cost

SPECIAL RAM PACK and lower power consumption.

Simply plugs into the ZX81 expansion port offering
32K bytes for Basic programs and data handling.
No extra PSU required. AMAZING!!

Extra memory to help you build up your ZX81 into
a powerful microprocesser system at an affordable price.
Compare the price with other RAM PACKS available
on the market!!!

- < SEND ORDER TO:
2eideidl . | IO VENDALE PTY. LTD., Dept. T7, P.0. Box 456, Glen Waverley,
VICTORIA 3150.

36 Plymouth St.,
PRICE FOR 32K RAM PACK (RP32) Glen Waverley VEN DALE
ONLY: $165.00 incl. p&p (Australia) VEN 0057 (03)232 0444
e e e Sl T T R R RSP

Toyo PRECISION EQUIPMENT FOR THE

The TOYO mini drills and lathe offer a high level
IR - of accuracy comparable with larger machine tools.
The MINI LATHE (as illus) is fitted with a 240 The MINI DRILL comes in two models, MINI DRILL I,
volt motor, speed range from 250-3000 rpm. It a standard speed drill offering 6 speeds from 850-3100
has a swing of 100mm and is 250mm between rpm. with a 6.5mm drilling capacity. Weight 5.4kg,
centres. Weighs 15kg. ideal for model makers, instrument and repalrers, etc.
The high speed MINI DRILL IH has 2 speeds 8,000 +
- Basic Price $435 12,000 rpm with a drilling capacity from No. 80 to

6.5mm and weighs 5.4kg, is suited for drilling
printed clrcuit boards etc.

A machine vice is included with both models.
Mini Drill 1 $165
MiniDrilllIH  $165

For brochures, prices and information contact

MELBOURNE MACHINERY CO. (SALES) PTY LTD

Accessories available

*Prices & Tax 51 Queensbridge St, South Melbourne, Vic (03) 61 2911.

PP28 Portable EPROM programmer.

The Stag Electronic Designs Ltd PP28 Portable EPROM/EEPROM Programmer provides versatile
programming facilities for 24 and 28 pin devices within a case which easily fits into any briefcase.
The PP28 has extremely powerful error-free editing commands including relocate, compliment clear,
auto-fill, split and shuffle. LED's indicate failure to program, verify error and also provide simuitaneous
display of address, RAM and PROM data. For safety the PP28 has overcurrent and short circuit protection
on all the EPROM pins and tests for part reversal. Checksum and cyclic redundancy checks are also
performed to ensure complete programming integrity. The in house capability of your MDS can also be
improved by down loading to the PP28 at up to 9600 Baud, using your MDS

h and other standard formats.
o A
. : - \\
S e

For more information on the PP28 and other
% Stag Products contact:— :3 Og
Digitec Australia Pty. Ltd.
Digﬂ'ec, 3rd Floor, 3 Chester St., Oakleigh, Vic. 3166.
Phone (03) 568 6922
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Versatile speech synthesiser

This speech synthesiser, originally designed for the
Tasman Turtle robot (see ETI, April/May/June '82), is an
extremely versatile unit with functions and features offered
in no other speech synthesiser system. Applications range
from a talking doorbell, to a communications aid for the
handicapped, from a self-learning tool to an industrial
equipment voice indicator. Or whatever you dream up.

THERE ARE MANY speech synthe-
sisers about now. In the last few years a
number of companies have produced
specialised integrated circuits or IC sets
designed to produce speech, electron-
ically, in various ways. The result is a
maze of talking electronics — clocks,
cars, ovens, calculators, alarms and
learning aids to name a few. Just what
led up to this modern electronic wonder?

For some time, psychologists and arti-
ficial intelligence researchers have been
developing a careful understanding
of the human speech communication
mechanism. The ultimate aim, as could
be expected, is to develop machines that
can listen, understand, answer back or
ask questions and then carry out an
appropriate task.

The problem has always been the
enormous amount of data or information
stored in even very short utterances.
Electronic memory has not yet reached
the stage where unlimited ‘words’ can
be stored and recalled at will.

That is not to say that the data cannot
be recorded at all. Mankind has been
coding verbal speech in various ways
and storing the coded information, so
that it is available for decoding rel-
atively easily, for thousands of years!
Some of these techniques are not
usually realised for what they are since
they are a part of every day life and a
major activity in communication.

The types of encoding and decoding
used so that the speech data can be
stored varies in these old techniques.
The most common is the use of written
symbols such as hieroglyphics, alphabet
characters, shorthand symbols or pic-
tures. Speech synthesis in this case goes
under the common name of ‘reading’.
The trouble is that man is still the
instrument needed to do the coding (writ-
ing) and then the decoding (reading).

Allan Branch

Flexible Systems, Hobart, Tasmania

The speech synthesiser uses National Semiconductor’s Digitalker chip set on a board just 155 x 90 mm.

Recording or storage

The first cylinder recording and play-
back machines were the start of the
electronic version of speech coding and
eventual synthesis. The speech data
were stored, and still are, as a code of
displacement values from a reference
line on a physical medium such as plastic
or metal. A machine does the coding
(disc-cutting lathe) and a machine
(record player) does the synthesis on
decoding. The playing back can be done
when and in what order the user re-
quires. It is normally done by a human
who selects the record, the track and the
time of playback (synthesis) although it
can be done by machine (a jukebox).
Tape recordings are another example.

The ease with which these types of
equipment work and their abundance in
western society obscure a very important
fact. The information content or number
of bits of information stored is colossal.
A lay person would tend to think of a
unit of information as being a sentence
or a word or a letter. This is not so.

Sampling

Sampling theory dictates that a samp-
ling rate of at least twice the maximum
frequency to be reproduced is necessary
to record and playback an analogue
signal by taking ‘samples’ of that signal.
Imagine a voice with a highest frequency
of 1000 Hz (normal female speech). A
sample rate of at least 2000 Hz is
required. For an analogue device such
as a microphone or record stylus, this
means the physical equipment has to
have a response of at least 2000 Hz (i.e:
be able to vibrate that quickly).

Now each single sample bit (analogue)
has a particular value, say between 1
and 256. A binary number having eight
bits would be necessary to represent
each value. Therefore one second of
speech would require the equivalent of
approximately two kilobytes of memory
or storage information. This is about
half a track at the start of an LP record
or a couple of 2114 memory IC chips.

A total of 20 minutes of speech, there-
fore, occupies some 20 x 60 x 2000 bytes p
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or 2.4 megabytes of memory, the equiva-
lent of some 36 microcomputers having
64K of RAM!

Alternatively, this occupies one side
of a normal LP record, and LP records
have frequencies greater than 1000 Hz.

Not yet convinced? Twenty minutes
of speech is recorded in about 20 pages of
a paperback book, so a 200 page book,
which is not a large book, holds ten
times as much again — 24 megabytes!

Redundancy

Language, written or spoken, is a
remarkable thing. Despite its apparent
efficiency in storage capacity, it contains
a considerable amount of redundant
information. Try this as an example: get
a friend to write out a sentence in pencil
on a single line. Then have them rub out
the bottom half of the sentence. Now you
try and read it. Providing your ‘friend’
hasn’t used some strange Gaelic expres-
sions or something similar, you’ll find
that you can decipher the sentence —
with a little difficulty perhaps. Thisisa
crude example because both essential
and redundant information is removed
but you can see that you can synthesise
the original sentence even though 50%
has been removed. If the right redundant
bits are removed, the sentence can be
reduced even further than that and yet
still be restored through synthesis, and
probably with greater speed and
accuracy.

The same can be done with speech
using digital electronics. By removing
the redundancies and with appropriate
sampling, speech patterns can be ‘com-
pressed’ and stored for later synthesis
into what we recognise as speech.

There are three techniques currently
used to achieve this extraction or com-
pression of data and they are based on
different ways of looking at the speech
waveform. &

If one looks at a speech waveform on
an instrument such as an oscilloscope
then a waveform like the one below is
seen:

I
N

Figure 1. Typical waveform,

If the amplitude of the waveform is
recorded for consecutive periods of time
then the speech data has been coded
and if the code is read back so that the
original amplitude variation can be
regenerated, then the speech is syn-
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waveform digitisation.

A second technique is called phoneme
reconstruction. The work done in the
last 50 years or so in the fields of
linguistics and acoustics have revealed
‘subunits’ of human speech. These have
various names like phonemes, formants,
glottals, nasals, stops, fricatives,
morphemes, trills, laterals etc. These
can be put together in reasonably com-
plicated ways to form sounds. These
parts or subunits can be seen in special
recordings called spectrographs.

The alphabet was a bad early attempt
to distinguish these parts of sounds and
give them names. We use about 160 dif-
ferent types in English speech. Someone
only came up with 26 when the alphabet
was developed. That is why we have
multiple letter sounds such as ch, ng,
ough, ea, o0, sh, etc.

It is possible to get by with only 40 if
you don’t mind ‘mechanical’ speech. A
piece of speech written with this sort of
data should look something like:

Jo ‘llggms‘\’ 'sd: o pelikong '
Figure 2.

It becomes relatively easy to syn-
thesise speech from these subunits since
only a small number of sound subunits
have to be stored and each word can be
generated by recalling which phonemes
to use and what order to use them in.
This uses less memory than the wave-
form digitising mentioned earlier. A
data rate of about 400 bits per second
will suffice. The problem is what
symbols to use when specifying various
phonemes. A conventional typewriter or
computer keyboard runs out after 26.

A more sophisticated (but not yet
more satisfying) method approaches the
problem from a completely different
viewpoint. In fact, this method was one
of the earliest attempted in the young
days of acoustics. It models the human

ocal tract and is called (by some people)

generator, either mechanical (tubes and
wind pump) or electronic (an oscillator
or oscillators), is used and various
things are done to the noise to copy the
things that we do when we cause speech
to occur.

An electronic model of the vocal tract
is shown in Figure 3. When we speak we
do various things at different times with
different parts of the vocal tract. These
variables include things like alter the
diameter of the pharynx at set places,
block the nasal cavity, raise or lower the
tongue, oppose lips and teeth, stretch
vocal cords, close the glottis, etc.

With synthesis, the variables are
identified for each sound to be coded and
only information about these actions
are stored in memory. When recalled,
these variables tell the mechanical or
electronic equipment what to do as it
generates noise. With luck, the noise
sounds like speech. The memory re-
quirements are about five times that of
the phoneme reconstruction technique.

The three major techniques of speech
synthesis — waveform digitisation,
phoneme reconstruction and linear pre-
dictive coding, are employed in digital
electronic speech synthesisers produced
by specialist IC manufacturers. Each
produces a chip or chip set capable of
producing clearly recognisable words,
sounds and phrases. There are limita-
tions in the ‘vocabulary’ each produces
and the quality of the sound generated,
but having heard the result one cannot
help being amazed. The companies
involved are National Semiconductor,
Texas Instruments and Votrax. The
technique employed and chips or chip
set are as follows:

Waveform digitisation
National’s DT1050 Digitalker
Phoneme reconstruction
Votrax’s SC-01
Linear predictive coding
TI's TMS-5100 ‘speak 'n spell’

\%éa«



ETI-647 TURTLE TALK' SPEECH SYNTHESISER BOARD

©® Mounts in ‘Tasman Turtle Robot’ (ETI-645 — April/May/June '82)
® Can be used as ‘stand-alone’ speech synthesiser

® Can interface to almost any computer

® Produces fixed words using simple program

@ Can say alphabet and numbers

® 109-word minimum vocabulary, plus prefixes, suffixes, tones
® Vocabulary expandable to about 600 words (up to 8 ROMs)

® Words can be spelled

speech synthesiser

® Different voices (male, female, child) possible
@® Sounds other than speech can be used

@ Phrases, sentences easily programmed

@ World exclusive ‘mute’ facility to create other words, etc

@ Clock oscillator on-board

® Audio amp. on-board
@ Voltage regulators on-board

® ROM power saver circuit

® Different languages available (mixture permitted)

An excellent discussion on the three
techniques, well worth reading, was
published in the November 1981 issue
of Practical Computing (p. 112-114).

Turtle Talk

Inevitably, a speech synthesiser system
must be a conglomeration of com-
promises between storage capacity,
data rate, speech quality and cost. The
higher the data rate, the better the
speech quality. When setting out to
select a system to add speech to the
Tasman Turtle Robot (see ETI, April/
May/June ’82) we looked for a system
that gave compromise between data
rate and speech quality. The National
Digitalker system was selected. It
applies a series of data compression
techniques to remove as much as possi-
ble of the data not absolutely necessary.
Word and sound reconstruction is done
by a complex algorithm, but the Digi-
talker, we thought, provided the best
quality available and still required only
modest memory space.

A number of extra functions, plus
interfacing, were designed into the
Turtle Talk Board using the Digitalker
so that an extremely powerful speech
synthesis board results. The extra func-
tions include a ‘ROM power saving’
circuit and a ‘mute’ facility that permits
other words to be constructed from the
standard vocabulary words. This fea-
ture is a world first and the subject of a
patent application. The features of the
ETI-647 "Turtle Talk’ Speech Synthesiser
are summarised in the accompanying
panel.

The design

An overall block diagram of the speech
synthesiser board is shown in Figure 4.
From this you can see that the system
1s virtually self-contained. The only
necessary external inputs required to
produce speech are 13.8 Vdc power (or
12 Vdc) and data in. The latter can be
provided from a set of switches, from
discrete logic or from a microprocessor
or microcomputer. All necessary inter-
facing and decoding is done on-board as
well as power regulation and audio
filtering and processing.

In all, 12 ICs are incorporated,
although not all of them may be re-
quired, depending on the way you
interface the synthesiser to the ‘outside
world’. Up to eight ‘speech’ ROMs can be
included on-board, although only the
‘basic’ two will be provided with kits.
These provide a total of 144 ‘words’. This
includes 109 ‘real’ words, the 26 letters
of the alphabet (ay, bee, see, dee. . .),
the numbers one to twenty plus ‘thirty’,
‘forty’, fifty’, ‘sixty’, ‘seventy’, ‘eighty’,
‘ninety’, ‘hundred’, ‘thousand’, ‘million’
and ‘zero’. Also included are the word
prefixes ‘centi’, ‘milli’ and ‘re’, as well as
the suffix ‘ss’ for making plurals. Two
tones and five ‘silence’ periods make up
the remaining *words’.

More speech ROMs can be added if a
larger vocabulary or a foreign language
is required.

A block diagram of the National
Semiconductor speech processor chip
used in this project is shown in Figure 5.
This IC, designated MM54104, uses the
waveform digitisation technique dis-
cussed earlier.

Word selection input (SW1 — 8) is
held in a register. This is multiplexed
with data from the speech ROMs
(DATA 1 — 8). From this, two digital
control signals emerge — a ‘control
word address’ and a ‘phoneme address’.
These are held in two registers and
multiplexed onto the speech ROM
address buss (ADR 0 - 13). *Control
words’ from the ROM (via the ROM data
input) are held in a ‘control word
register’, passing to the ‘control logic’
which accepts ‘chip select’ (CS), ‘com-
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Figure 5. Internal block diagram of the Digitalker
speech processor chip.

mand select’ (CMS) and ‘write’ (WR)
inputs for overall control of the IC, and
also puts out an ‘interrupt’ (INTR)
signal for communication back to the
equipment sending input to the chip.
The frequency and amplitude inform-
ation of speech phonemes (word sub-
units) are reassembled by the speech
processor chip from binary data fetched
from the ROMs at the appropriate time.
The encoded amplitude information is
passed to ‘deltamodulation decoder’ (the
DMOD DECODER block) which drives
a digital-to-analogue converter (the
D/A CONVERTER block). This changes
the digital amplitude information to
partial amplitude information which
passes through a programmable gain
amplifer. The encoded gain and fre-
quency information is held in a ‘gain
and frequency register’. This selects
frequency information from the pro-
grammable frequency generator and
sets the gain of the programmable
amplifier. The resultant is speech or
whatever sound is programmed. »
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Figure 4. Block dlagram of the ‘Turtle Talk’ speech synthesiser project.
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Circuit of the ETI-647 ‘Turtle Talk' speech synthesiser project. Note that, as
portions of the circuit are the subject of a patent application, we are not able to
give a pin-for-pin circuit but this is sufficient for seeing how it functions and

fault-finding.

The MM54104 IC has facility for a
crystal oscillator or can accept an exter-
nal ‘clock’ input. This facility provides
all the required clock facilities for the
chip and provides a frequency reference
from which speech frequency informa-
tion is derived. A 4.000 MHz crystal is
employed in this project, the ‘osc. in’ and
‘osc. out’ pins of the IC being used to
form an oscillator.

4 Mz
CAYSTAL
1 08C.IN
c2 R2
2 (=] L
2 08C.OuT
cr A1 1S
an |
O 2 SPEECHPROCESSOR

Each speech ROM is connected to the
address and data busses of the speech
processor chip. These busses are entirely
internal and do not communicate with
the outside world. The ROMs hold all
the necessary information to cause each
word or sound to be generated by the
speech processor. The ROMs are pre-
programmed prior to purchase.

The audio section includes the mute,
audio preamp, filter, audio amp and
mixer. A small gain control trimpot is
included so that the sound level may be
adjusted.

The mute is an exclusive feature of
this design, adding extensive sound
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handling capabilities to the conventional
Digitalker. It nulls the audio output
to the speaker without resetting the
processor.

The filter is designed to give an
optimal frequency response to the step-
ped analogue data emenating from the
speech processor chip. The filter provides
a lower cutoff at 200 Hz and a roll off
at the high end at around 8 kHz. The
speech signal is smoothed and residual
sampling frequency noise is removed.
An LM386 low voltage audio power
amplifier chip provides drive to an ex-
ternal loudspeaker.

The mixer is primarily designed to
take the horn input from the Tasman
Turtle but could be adopted for other
uses, perhaps microphone over-talk,
adding tone encoded sounds etc.

The board is intended to be powered
from a 13.8 Vdc supply. This is the usual
output voltage of most bench supplies
rated to provide a nominal 12.5 Vdc out-
put. Three voltage regulators provide
power rails for the various portions of
the circuit. The speech processor is
designed to run from a supply rail of
between 7 V and 11 V. An on-board reg-
ulator provides a 10.5-11 V rail. The
mute and audio circuits are powered
from this rail too. If the supply input is
likely to fall below 13.2 V, or the supply
input is 12-12.6 V, then this rail should

Note: ‘Turtle Talk' is a trademark of Flexible Systems.

be set at around 9 V. This is simply done
by changing the value of one resistor.

There are two other regulators, each
providing a +5 V rail. One supplies the
interface and decoding circuitry, the
other is used to supply the speech
ROMs. As these only need to have the
supply voltage present when being
accessed, power consumption can be re-
duced by only turning on the supply to
them as required. Accordingly, a ‘power
saver’ circuit is incorporated to effect
this.

If a separate source of power is avail-
able, the on-board regulators can be
dispensed with.

Construction

A double-sided circuit board with
plated-through holes is employed.
Sockets are used to mount all the ICs.
All the other components are soldered
directly to the board. We recommend
you use a temperature-controlled sold-
ering iron with a small ‘wedge’ or ‘chisel’
point as the tracks and pads on the pc
board are quite fine. All soldering is
done from the rear side (i.e: non-
component side) of the pc board. Use 20g
or 22g resin-cored solder. The pc board
tracks are solder plated to aid assembly
and help prevent poor joints.

Examine the overlay diagram and
identify which way up and which way
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around the board goes. Commence con-
struction by soldering all the IC sockets
in place. Note that they are all orientated
in the same direction. If you have your
board facing the same way as our over-
lay shows, pin 1 of all IC sockets is at the
top left hand corner.

Solder all the resistors in place next.
Note that a link is used in place of R4. A
resistor is only used here if the syn-
thesiser is to drive a subsequent audio
amplifier. The function of R4 is to
reduce the level out of the audio amp,
IC12 (the 386), while still permitting a
reasonable setting range for the gain
control trimpot. If contemplating this, a
good value to start at would be 10k.
Don’t solder in the trimpot yet.

If you intend powering the unit from
a supply having an output less than
13.2 V, then use a 680 ohm resistor for
R9 instead of the 820 ohm value spec-
ified, otherwise regulator X1 will not
function as the V ot Voltage may
fall below the reglﬁabor ?iropout voltage
of 2 V, causing a malfunction of your
synthesiser.

Solder all the capacitors in place next.
Start with the ceramic capacitors, then
solder the greencap (C16) in place and
finish with C6. Leave C17 off for the
present. Ensure the polarity of C6
corresponds to the overlay.

Now solder in the gain control trimpot
— RV1(R5). The trimpot pins may be a
tight fit in the holes, but a little gentle
pressure will seat them home. Make
sure the pads are well heated before
applying solder. You might lightly tin
the pins of the trimpot before mounting
it, also.

The three voltage regulators can now
be soldered in place, unless you have
provision for off-board power supply
rails and don’t intend running the board

from a 12 V or 13.8 V supply. Make sure |

you orient them correctly. The overlay
shows a thick line on that part of the
regulators which have the metal
mounting tab, i.e: the tabs of all the
regulators face toward the right side of
the board, where the dc supply input
connects.

Solder the two transistors in next.
Make sure these, too, are the right way
round. Don’t seat Q1 right down on the
board. Insert it such that its bottom
flange is about 5 — 6 mm off the board.
Solder the 4 MHz crystal in place next.
Do it quickly so that excessive heat can-
not damage the quartz crystal inside the
can.

Now solder in place a length of figure-
8 flex for the dc supply input. Use a type
that has one lead marked (i.e: ‘speaker’
flex), so that you can identify which is
the positive and which is the common
lead. Having done that, C17 can be
soldered in place. Make sure you get it
the right way round.

Now you're ready for an initial test.
DON'T PUT ANY ICs IN THEIR
SOCKETS YET.

First checks

Make a complete physical check of your
work first. See that there are no poor
joints, no unsoldered leads and no solder
‘dags’ lying about or solder ‘bridges’
between tracks or pads. Check that all
components are correctly placed. When
you're satisfied, you can apply power.

Check voltages at the following points
(all with respect to common):

e Input pinof X3 — +13.8 V (or +12 V)
e Output pinof X3—+5V

e Qutput pinof X2 — +5V

¢ Output pin of X1 — +11 V (or +9V)
o Collector of Q1 (case) — 0V

PARTS LIST — ETI-647

Resistors .......... all Y2W, 5% unless noted

R1 . 1kS

R2 o 1M

R3 3k3

R4 . . (link)

RS . . (see RVD)

R6 .150R

R7 10R

R8 . 4k7

R9 . . 820R

R10, 1 1 ..470R

R12 .. .. 15k

Rv1 .. 10k min. vert. trimpot
Capacitors

C1 .. .. 47p ceramic

c2 ooF 22p ceramic

C3,4,5,8, 9 10, 11

12,13, 14 . 100n disc ceramic

C7,C15 . . 220n ceramic

C6,C17 ......... 47u/16 V electro.

Ci6 .... . 10n greencap
Semiconductors

IC1 B . MM54104 SPC

IC2,3, 4,5, 6

7.8,9 MM52164 SSR

IC10 . 4066

IC11 741

IC12 . . 386

IC13 ... 741504

IC14 . . 74LS259

IC15, 16 . . 74LS373

IC17 74LS367

IC18 .74LS139

X1,2,3 7805, LM340T5

Q1 2N4030

Q2 .BCs47
Miscellaneous
ETI-647 pc board (TTB-A) — this board is copy-
right to Flexible Systems who are the sole supplier,
4 MHz HC18/u crystal; IC sockets — 1 x 40 pin,
2 x 24 pin (or 8 x), 2 x 20 pin, 3 x 16 pin, 2 x 14 pin,
2 x 8 pin; ribbon cable and DIP headers or plugs to
suit connection fo computer, loudspeaker to suit;
figure-8 cabile, etc.

Price estimate $240 — $250

® Pin 40 of IC1 — +11 V (or +9 V)

® Pin 14 of IC10 — +11 V (or +9 V)

® Pin 20 of IC15— +5V

® Pin 24 of IC2—0V »
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Project 647

Now, solder one end of a short jumper’
lead to common (0 V) and plug the other
end into pin 5 of IC1’s socket. Now check
the voltage on the collector of Q1 and the
voltage on pin 24 of IC2 — these should
both read +5 V. If not, check R10.

If all is well, disconnect the power,
remove the jumper and connect a
speaker to the speaker output pads on
the board. Place the 741 (IC11) and the
386 (IC12) in their sockets — making
sure you get them the right way round.

Apply power again. You should hear a
click in the speaker. Set the trimpot
wiper to mid-position (i.e: pointing
straight up). Touch the wiper of the
trimpot with your finger. Some noise
should be audible in the speaker. Now
touch pin 3 of the 741. A distinct buzz or
hum should be heard. If all is not well,
check the audio circuitry for faults and
fix it if anything is suspect.

Turn off the power and put IC10, the
4066, in its socket. Apply power again.
Touching pin 1 should cause a slight
noise to be heard in the speaker, touch-
ing pin 2 should do the same. Tempor-
arily jumper pin 8 of J3 to the +5 V aux.
supply input. Now touch pin 2 of the
4066. No noise should be heard in the
speaker. If not, check that R12 is correct
and the Q2 is OK and correctly oriented.
Remove power. Put all the other (LS-
TTL) ICs in their sockets. Apply power
and check that +5 V appears on the
upper right hand pin of each. Remove
power.

Now you can insert IC1 in its socket.
Note that it is a MOS chip and should be
supplied in conductive foam or other
conductive package. Use the usual
MOS-handling precautions when in-
serting it in its socket. Make sure you
don’t bend any leads under the chip
package. Apply power once again and
check that you get +11 V (or +9 V) on
pin 40. If you have a CRO, check pins 1
and 2 for signs of oscillation — you
should get a 4 MHz sinewave here. The
amplitudes on the two pins will differ.
(Pin 1 will have the greater amplitude
signal — you may need a x10 probe to
avoid ‘loading’ of the circuit causing it to
cease oscillation). Alternatively a
receiver covering this frequency could
be used. You should find a strong signal
on 4 MHz. If no sign of oscillation can be
found, remove power and check the cir-
cuit and components around the crystal.

If all is well, remove power and insert
the two speech ROMs, IC2 and IC3.
These, like IC1, are also MOS devices so
take care of them. One of these is marked
SSR1 — this is IC2. The one marked
SSR2 is IC3. Above all, make sure you
insert them the right way round. See
that no pins get bent under the package
when inserting them into the sockets.

86 — September 1982 ETI

BT

1~ 1 1] :m
i A o

:5{ LR T || | nmens

h_/o l||||xmsmmnom

AP IS e I,

| | .

L1 ii; —

ov

Figure 6. Circuit suitable for testing the speech synthesiser board.

Apply power. You may hear the words
“This is Digitalker” at switch-on. Try
bridging pin 4 of IC1 briefly to common.
This should cause the board to say “This
is Digitalker”. If not, recheck everything.

Talking test

For this you will need an 8-way DIP
switch, nine 1M resistors, a momentary
action SPDT switch and either some
ribbon cable or a host of hookup wire.
Wire up the circuit shown in Figure 6.
(Note that 0 V goes to COMMON on the.
pc board.) Set all the DIP switches ON.

This puts a low on all the address lines
of J2. Apply power and operate the
momentary action switch. Your syn-
thesiser should say “This is Digitalker”.
If not, check your wiring. If it’s OK,
you’re probably sick of hearing “This is
Digitalker” so set up another address on
the DIP switch by consulting the
accompanying table. Upon operating
the momentary action switch you should

hear the word set-up. Try a few others.
All OK? Well, you're ready to ‘Turtle
Talk”! ®
(. . . to be continued).

TABLE I. DT1050 MASTER WORD LIST

6-8it Binary &-Bit Binary &-8it Binary
Word Address Address Address
Sws swi
pu o e
THIS ISDIGITALKER 00000000 Q 0110000 IS 01100000
ONE 00000001 R 00110001 I\ 01100001
™0 00000010 s 00110010 KILO 01100010
THREE 00000011 T 00110011 LEFT 01100011
FOUR 00000100 1] wo0110100 LESS 01100100
FIVE 00000101 v 00110101 LESSER 01100101
Six 00000110 w 00110110 LM 01100110
SEVEN 00000111 X 00110111 LOW 01100111
EIGHT 00001000 Y 00111000 LOWER 01101000
NINE 00001001 2 00111001 MARK 01101001
TEN 00001010 AGAIN 00111010 METER 01101010
ELEVEN 00001011 AMPERE 00111011 MILE 01101011
TWELVE 00001100 AND 00111100 MiLLt 01101100
THIRTEEN 00001101 AT 00111101 MINUS 01101101
FOURTEEN 00001110 CANCEL 00111110 MINUTE 01101110
FIFTEEN 00001111 CASE 00111111 NEAR 01101111
SIXTEEN 00010000 CENT 01000000 NUMBER 01110000
SEVENTEEN 00010001 400HERTZ TONE 01000001 oF 01110001
EIGHTEEN 00010010 B80HERTZ TONE 01000010 OFF 01110010
NINETEEN 00010011 20MS SILENCE 01000011 ON 01110011
TWENTY 00010100 40MS SILENCE 01000100 our 01110100
THIRTY 00010101 B80MS SILENCE 01000101 OVER 01110101
FORTY 00010110 180MS SILENCE 01000110 PARENTHESIS 01110110
FIFTY 0001011 320MS SILENCE 01000111 PERCENT 01110111
SIXTY 00011000 CENTI 01001000 PLEASE 01111000
SEVENTY 00011001 CHECK 01001001 PLUS 01111001
EIGHTY 00011010 COMMA 01001010 POINT 01111010
NINETY 00011011 CONTROL 01001011 POUND 01111011
HUNDRED 00011100 DANGER 01001100 PULSES 01111100
THOUSAND 00011101 DEGREE 01001101 RATE 01111101
MILLION 00011110 DOLLAR 01001110 RE 01111110
ZERO 00011111 DOWN 01001111 READY 0111111
A 00100000 EQUAL 01010000 RIGHT 10000000
8 00100001 ERROR 01010001 SS (Note 1) 10000001
[ 00100010 FEET 01010010 SECOND 10000010
0 00100011 FLOW 01010011 SET 10000011
E 00100100 FUEL 01010100 SPACE 10000100
F 00100101 GALLON 01010101 SPEED 10000101
[} 00100110 ao 01010110 STAR 10000110
H 00100111 GRAM 01010111 START 10001111
1 00101000 GREAT 01011000 STOP 100042000
J 00101001 GREATER 01011001 THAN 10001001
K 00101010 HAVE 01011010 THE 10001010
L 00101011 HIGH 01011011 TIME 10001011
M 00101100 HIGHER 01011100 TRY 10001100
N 00101101 HOUR 01011101 upP 10001101
o 00101110 iN 01011110 VOLT 10001110
P 00101111 INCHES 01011111 WEIGHT (Note 2 10001111
Note 1: “SS" makes any singular word plurat
Note 2: Address 143 is the last legal address in this particular word Het. E: ] 143 will p pieces of unintetligible

invaiid speech data.




IE. C. Itoh PRINTERS

FROM ROD IRVING ELECTRONICS

Pro/Writer Printer 8510

Print Features: Number of columns—136 col. max. Print Speed—120 CPS. Print
Direction—Single-directional and Bidirectional, Switch Selectable. Throughput Speed—
From 44 to 152 Ipm. Character spacing (max. number of columns per line)—Pica 10 CPI
(80), Double Width § CPI (40), Compressed Font 17 CPI (136), Double Width 8.5 CPI (68),
Elite 12 CPI (96), Double Width 6 CPI (48), Proportional Double Width Proportional. Line
Spacing—Variable to 1/144”. Print Width—203 mm (8") max.

-
T Forms Type: Fan Fold Roll or Cut Sheet: Width—113 mm to 254 mm (4.5 t0 10.0”). Total
A 5 Thickness.—0.05 to 0.28 mm (0.002" to 0.011”). Number of Copies—Original + 3 copies
nominal.
Form Feed: Method—Tractor or Friction. Form Loading—Either rear or top.

Interface—Serial: Method—EIA R$232-C and 20mA (40 & 60mA switchable option)
Current Loop Serial Interface. Baud Rate (BPS)—110, 300, 600, 1200, 2400, 4800, 9600.
Transmitting Method—Half Duplex. Synchronization—Asynchronous.

\ Interface—Parallel: Method—TTL compatible, 7-bit, parallel interface. Control Signals—

ACK, BUSY, SELECT, DATA STB, INPUT PRIME FAULT, INPUT BUSY, PAPER EMPTY.

e S L E Instruction Codes—(ASCII): CR, LF, VT, FF, CAN, SO, SI, DEL, DC1, DC2, DC3, DC4, GS,
RS, US, FS, EM; GRAPHIC SYMBOLS: BIT GRAPHICS.

— Error Detection: (1) Parity (VRC)—Odd, Even, No-parity. Switch selectable. (2) Framing
Error—Stop bit check. (3) Overrun Error—Error is detected when data are received
before the previous data have been processed.

Physical dimensions: 398 mm W x 120 mm H x 285mmD (15.7° W x 47" Hx 11.2" D).
Weight 8.5 kg (18 Ibs., 12 0z.)

Model 1550

The Model 1550 is a compact desk-top dot matrix serial impact printer used for data
communication terminals, hardcopy of CRT displays, peripheral terminals for
minicomputers and microcomputers, and small-sized business systems.

The character format is a dot matrix of 7(H) x 9)(V). or 8(H) x 8(V).

Print speed is 120 characters/second. Up to 136 characters can be printed per line at 10
CPL

Its main features are: ® Compact desk-top dot matrix printer ® 136-column print e Light-
weight ® Low power-consumption @ High-quality print @ Bitimage graphics ® Graphic
Symbols e Prints in six different languages ® High reliability ® Low cost.

F-10 Printmaster Daisy Wheel
Printer

Print Speed: 40 CPS. Print Method: Static Print Impact. Number of Printable Columns:
136, 163, Variable. Character Spacing: 1/120 Inch (minimum). Line Spacing: 1/48.

Return Time: 900 msec. Line Feed Time 40 msec. Paper Width: 406 mm (maximum).
Print Characters: 96. Printwheel: Industry Standard 96 Character Wheel. Interface:
Industry Standard 8-bit Parallel, RS232-C Compatible, X-ON, X-OFF, 12-bit Qume and
Diablo Compatible. Dimensions: 574 mm W x 405 mm d x 153.5 mm H (22.5" W x 159" D x
6" H). Weight: 14 kg (30.8 Ibs.) with cover and power supply. Noise: Less than 65 Db av
from Platen, A Scale).

RITRONICS WHOLESAL

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131.

TO ORDER: Heavy items sent Comet Freight on Mail Order Phone 481-1436. Wholesale Customers
Phone: 489-7099. Mail Orders to RITRONICS WHOLESALE, P.O. Box 235, Northcote 3070.

Minimum P&P $2. Add extra for heavy items, registration and certified mail.

Prices and specifications subject to change without notice.

Turn to Page 96 for our Big Board Specials




660 SOFTWARE

This month we have two programs for you, both
contributed by readers. The first program, Dice,
has the instructions listed in the way we have
done with most programs to date, 80 you can see
how it works and get ideas for using in your own
programs. The second, Greeblie Catcher, is listed
in a ‘compact’ form, showing the program code
only. We will be publishing more programs in this
fashion in the future, leaving it to you to dis-
assemble them. However, the author of Greeblie
Catcher has included notes on the structure and
workings of his program so you can see what's
going on.

DICE

Adrian Ollerenshaw
O’'Sullivan Beach, S.A.

This program ‘throws’ any number of dice up to six ata
time and displays a row of real dice patterns. At the
start of the program the screen is blank. Pressing any
key from 0 to 6 causes that number of dice to be
thrown and displayed (0 gives no throw). For another
throw, simply press any key to erase the screen and
then the key corresponding to the number of dice to be
thrown.

Much better than boring oid plastic dice that roil off
the table when you least want them to, eh?!

GREEBLIE CATCHER

Robert Atkinson
Jamberoo, NSW

This is a games program which consists of a move-
able ‘catcher’ and two ‘greeblies’ which you attempt to
catch as they move down the screen. Each greeblie
caught is stored at the left hand side of the screen for
later stewing in galah fat, or as a score, or whatever
tickles your imagination.

The greeblies appear randomly and move down
and across the screen in a random manner. You have
to position your catcher undemeath them before they
hit the bottom. Five misses and the game ends!

You can move your catcher quickly or siowly left or
right to catch a greeblie. Here are the key functions:

0....fastleft
1....slowleft
5....slowright
6....fastright

The program contains three sets of subroutines which
are called by the program mainline. initialisation, or
program setup, is from 0600 to 061F. The program

mainline runs from 0620 to 0670. It proceeds in the
following steps: undraw catcher — add movement
variables — check end of travel? — draw catcher
— do greeblie subroutines — set movement variables
— check if end of game? — go back to start. A total of
eleven variables are used:

The greeblie subroutines are at 0670 to 069F
(greeblie A) and 06A0 to 06AF (greeblie B). There is a
further subroutine at 06D0 to 07FF, for storing the
greeblies.

The greeblie subroutines follow the following
sequence: undraw — random movement — check
end of travel? — check if missed — draw — check if hit
catcher? — if yes, go to store — retum — (end of
travel) add 1 to misses — start at random location at
top of screen — retum.

Go get them greeblies!

0600 | AGE8 6A02 6B2C DAB}
0608 | C42F 6500 A6E8 D452
0610 | C62F 6700 A6EB D672
0618 | 6832 6900 6100 6D0OO
0620 | AGE8 DAB3 8AC4 4A2P
0628 | 6A2E 4A30 6A2E 4A00
0630 | 6A02 4A01 6A02 DAB3
0638 | 1670 16A0 OOFF OOFF
0640 | OOFF OOFF 6CO0 OOFPF
0648 | 6800 EEA1 6CPE 6EO1
0650 [ EEA1 6CFF 6E05 EEA1
0658 | 6C01 6E06 EEA1 6C02
0660 | A6E8 3105 1620 0000
0668 | OOFF OOFF OOFF OOFF
0670 | A6EE D452 CEO1 7TEOt

0678 | 85E4 CE02 TEPF B84E4
0680 | 4530 1698 4400 6402
0688 | 442F 642E D452 4POO
0690 | 1634 26D0 D452 1694
0698 | 7101 C42FP 6500 1684
06A0 | AGEB D672 CEO2 TEPF
O6A8 | 86E4 CE0O2 BTE4 OOFF
06BO | 4730 16C8 4600 6602
06B8 | 462F 662E D672 4POO
06CO | 163C 26D0 D672 16CA
06C8 | 7101 C62F 6700 16B4
06D0O | PA18 OOFF OOPF 4530
06D8 | OOEE D892 7804 383E
O6EO | OOEE 6832 7904 OOEE
O6E8 | 8181 FP20 5000 5020

0600
0602
0604
0606
0608
060A
060C
060E
0610
0612
0614
0616
0618
061A
061C
061E
0620
0622
0624
0626
0628
0624
062C
062E
0630
0632
0634
0636
0638
063A
063C
063E
0640
0642
0644
0646
0648
064A
064C
064E
0650
0652
0654
0656
0658
0654
065C
065E
0660
0662
0664
0666
0668
0664
066C
066E
0670
0672
0674
06176
0678
067A
067C,
067E
0680

6A00
6B0O0O
F10A
4100
1604
62F9
8214
3F01

1616
6F00
1604
cco7
4C00
1616
4CO7
1616
A65C
4CO1

1640
A662
4C02
1640
A668
4C03
1640
A66E
4C04
1640
A674
4C05
1640
A6TA
DAB7
6EOA
FE18
FE15
FEO7
3EO00
1648
TAO8
T1FF
3100
1616
F10A
OOEO
1600
FEFE
FEEE
FEFE
FEBE
FEFE
FEFA
FEBE
FEEE
FEFA
FEBA
FEFE
FEEA
FEBA
FEEB
FEBA
FEAA
FEFE
FEAA
FEOO

set VA=00
set VB=00
V1=KEY PRESSED
SKF V1=00
GOTO 0604
SET V2=F9
V2=v2+V4
SKF VF=01
GOTO 0616
VE=00
GOTO 0604
VC=RND AND 00
SKF VC#00
GOTO 0616
SKF VC#07
QOTO 0616
I1=065C
SKF VC#01
GOTO 0640
1=0662
SKF VC#02
G0TO 0640
I1=0668
SKF VC#03
GOTO 0640
I=066B
SKF VC#04
AOTO 0640
1=0674
SKF VC#0S5
GOTO 0640
I1=067A
SHOW 7 BYTES AT
=0A VA,VB
TONE=VE
TIMER=VE
VE=07
SKF VE=00
GOTO 0648
VA=VA+08
V1=V1+FF
SKF V1=00
GOTO 0616
V1=KEY PRESSED
CLEAR SCREEN
GOTO 0600

dice patterns
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K-NAR COMPUTER CARDS |

SlOO Z80 SYSTEM CARD_SPECIALISTS

| sBC-800

You know the SME Systemsboards asthe dsasthe

most powerful and technically up-to- the-

| minute manufactured in Australia today.
Using K-NAR's mail order system can

these hgh performance cards.

SBC 800

L
software programmable Baud rate gen.,
| Centronics parallel port, 22 prog. VO lines,

save you d dollaxs Compare our prices on

~ 4Mhz 2-80 CPU,two serial RS232 ports, |

'MPC-6 DARTBAUD

~ For Multi- user systems. Multi- ulti-channel
35@2 Intelligent /O card with full VO 1
| buffering and highlevelinput/outputdrivers.
6 channels, on-board Z80 processor,
" software programmcble baudrates, 6K
buffer memory (batiery backed). User

_pgqrcmmable features for system tmloring

List Price $725 Our Pnce $575
_SPC-29

real time clock (battery backed), 2K CMOS
“RAM, power on reset/ power fail detect,

| battery backed as standard, etc. Llst Price
[ $495. Our Price $395.

- S_BC_ 400

| 4Mhz7-80 CPU, IK Static Ram, RS232

L I/O with Svnc/Async, Centronics interface,
4Ch counter/timer, Soft Prog. _Baud rate

High performance dual serial & 9

I genercno , 2K CP/M BIOS EPROM option.
| List Price $395. Our Price $315.
FDC-II

I.— — S —_ —
Enhanced floppy disk controller, IBM

~ SBC-400

parallel port /O CARD, with full YO address
decoding. Switch selectable baud rates.

Link patch areq, programmable modes for
strobed/latched VO. List Price $295. Our

" Price $235. |
i | Try this for value '
SBC-800 ® FDC-II ® DRC- II

&5- slot motherbocrd with mini-ca ge

3740 compatible, operates S & 8” and
_single/d. density drives, handles s up to 4

| 2. Vectored interrupt operation ophoncl List
| Price $465. Our Price $370.
| DRC-I
) The board for multi- user installations. =
64/256K dynamic RAM card, bank select,
fast 4Mhz operation, on-board memory
‘prom, dip-switch selectable boundaries,
| bank mode allows up to 8 boards on bus,
‘hidden refresh phantom disable. List Price
| $600. Our Price $475.
CRC-48

_drives, runs multi- density CP’M2 2& MP/M 1]

Monitor/BIOS EPROM.

»%80
COMPUTER CARDS

Fool- proof memory system. State-of-
the- art CMOS memory card with memory
_protectxon on board battery back-up
compatible with DRC-II, write protection

I _enable/disable, can be used as complete
"EPROM card or any combinaation of

EPROM or CMOS ram, List Price $525. Our |

PO Box 412, Dandenong, 3175 Phone (03) 795 5858
Authorised distributor of SME Systems products.
— ]
* Prices subject to change without notice. All prices
excluding tax. For retail prices add 17.5%.
All boards fully assembled and tested and backed by
90-day guarantee.

To K-NAR Computer Cards ]

" Please send me product data sheets ]

(1 enclose 4 stamps) e

———— 1

_T'wish to order

“Price $420.
VDC-8024
The low cost altemative to stand-alone

| video display board with full ASCIl, semi

| graphics, Inverse & half intensity video,

| flicker free screen updating. Battery backed
option offers diagnosis of system shut dow downs.
List Price $325. Our Price $265

+

1R

Il- __terminal. Flexible 80x24 memory mapped

l S = _ e —4 | O Oth
MPC-6 DARTB AUD O Business [ Process control O Other

My cheque/ order form is enclosed 1
| Please debit my Bankcard No. o A
_Name — '
Address n
- ]
" Signature - :
Please include me on your new product ]
mailing list. | am mainly interested insystems | g

for O Hobby, O Industrial use O Education | g

[

18

PEN 220
— &33--.";—4_.--.—.7.---l




A Compater is Almost Human

— except that it never blames other computers for its mistakes —

and itdoesn’t mind how many books you refer to

CP/M PRIMER

A complete one-stop oourse on CP/M, the very popular operanng syslem for 8080, 8085 and
Z80-based concepts, start-
up of a CP/M system, and a eompiete list of CP/M-companble aoﬂwm

21791 $21.95
APPLE MACHINE LANGUAGE

This straightforward book teaches machine language programmmg through BASIC, the
transition being made step-by-step. Many sketches of video displays are provided, as well as
exercises with answers.

90230-7 $21.95
EXPLORE COMPUTING WITH THE TRS-80 (AND COMMON SENSE)

This introduction 1o rmecrc D and the BASIC language is suitable for novices and

users of the TRS-80. Among the topics covered are creating tables, arts and graphics, games
and simulation.

96137-7 $17.95
TELEMATIC SOCIETY

An extensive update of The Wired Society’, this book how develop n
telecommunications will affect the way we live.

02460-3 $17.50

Z8000 CPU USER’'S REFERENCE MANUAL
A technical manual from Zilog, nusbookdmsallaspectsoﬂhezaooo;)mge

mc!ua:ng instruction sets, data types, addi 9 modes, sy mpum timnng memory
space, regi bit ipulation i external interf
83890-2 $20 75

PROGRAMMING IN BASIC FOR PERSONAL COMPUTERS

Simple instructions show how to give BASIC a wide range of

applications, tmmrmmvmmbmmw«mntﬂnpvwm

30739-X $11.75

APPLEBASIC

This book gives the beginner a thorough introduction to BASIC prog:

computer, and covers all areas of prog! ing, including graphi
programs, and a great deal more.

39099-2 N $19.25
TRS-80 ASSEMBLY LANGUAGE SUBROUTINES

A wide spectrum of applications is discussed in this book, which provides easy-lo-use
routines that can be used as they stand or modified.

31188-2 $19.25
THE UCSD PASCAL HANDBOOK

Language descriptions organised in a quick and easy reference are given in this book for
readers with no pnor experience of Pascal programming.

35536-7 $23.75
BASIC FOR BUSINESS FOR THE TRS-80

This book covers the application of BASIC language to business uses on the TRS-80 modeis
itand il

903524 $22.25
STARTING FORTH

A clear and complete guide to FORTH, this book covers fundamental principies and then a full
set of high-level FORTH commands. It concludes with advanced techniques and style.

ing on an Apple

42922-7 $23.75
PROGRAMMING WITH ADA
This sourcebook features a thorough ge of ADA language and topics unique

to ADA, such as packages, tasks, and order mechanisms for concurrent programming and
multi-tasking. This text is best used by programmers with some experience in other high-lavel
languages.

30697-0 $23.75
THE 68000: PRINCIPLES AND PROGRAMMING

An easy-to-read, systematic approach to the 68000 advanced 16-bil microprocessor. The
book guides you through the complex archi ir ction set, pinouts and interfacing
techniques. Written for design engineers, programmers and students.

21853 $22.00
PET GAMES AND RECREATIONS
Presenting an ir ing mixture of diversions guaranteed to entertain and educate. ideal for

beginners, yet also challenging to computer veterans, the book features progressive levels of
difficulty and five different types of games.

95529-X $21.00
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THE PET PERSONAL COMPUTER FOR BEGINNERS

This handy guide is written for use with all varieties of PET computer, from the original 2001 to
the new 8032 Super PET. it is suited to novices with no practical experience and provides
advice and practical examples.

61827-8 $23.00
PASCAL PROGRAMMING FOR THE APPLE

This book teaches UCSD Pascal on the Apple Il. Many examples, programs for financial
applications, graphics, file structures and sound reproduction are supplied.

95454-4 $19.75
APPLESOFT LANGUAGE

Written for Apple |l micros that use the Microsoft language, this introduction covers each
aspect of programming in non-technical language, from elementary concepts o advanced
techniques.

21811 $15.50
TRS-80 ASSEMBLY LANGUAGE MADE SIMPLE

It you have an understanding of BASIC pvogramming this book will help you learn to plan,

write and hand-assembie your own guage progk in memory, using the T-bug
and Level Il BASIC ROM subroutines.
21851 $19.25

MOSTLY BASIC: APPLICATIONS FOR YOUR TRS-80 — BOOK 1

28 ready-to-use BASIC programs which have been completely tested and debugged. Pro-
grams include a telephone dialler, digital stop-watch, spelling test, house buying gunde gas

mileage calculator, and others. Complete with exp ions of each prog ple runs,
and complete program listing.
21788 $19.25

MOSTLY BASIC: APPLICATIONS FOR YOUR TRS-80 — BOOK 2

32 ready-to-run BASIC programs, including two to test your ability in history and maths, a
Dungeon of Danger that's strictly for fun, eievenhwsoholdprograms sevononmonoyand
investment, two to test your ESP level, and more. Cc p ple run
and listing for each program.

21865 $19.25
INTERMEDIATE PROGRAMMING FOR THE TRS-80 MODEL |

Step-by-step instructions for the TRS 80 user who wants to progress from BASIC to machine
and y language prog g with the TRS-80 Model | system. A complete how-to
guide with numerous examples.

21809 $14.95
CIRCUIT DESIGN PROGRAMS FOR THE TRS-80

A number of programs written to aid you in using your TRS-80 and Level Il BASIC for the
design and analysis of many electronic circuits. The programs analyse information on ms
values, periodic waveforms, integrated circuit timers and bipolar transistor circuits.

21741 $21.75
PET INTERFACING

Demonstrates how to build numerous interfacing devices for PET hardware. BASIC language
programs are used throughout, and the book includes a discussion of the microprocessor's
i hil and g« h /softy interfacing.

21795 $25.25
TRS-80 — MORE THAN BASIC

Leam to prog n 280 by using the book's error-tolerant interactive monitor

program. Overzseonm\dsavmlabb with total documentation that helps you change the
commands to meet specific applications.

21813 $15.95
SMALL BUSINESS COMPUTERS: A GUIDE

TO EVALUATION AND SELECTION

Ideal for the inexperienced user, this text emphasi manag iderations n
determining the feasibility, economics, luation, selection, cx and practicality of
installing a computer.

81134-6 $14.95
BASIC FOR EVERYONE

349 pages of BASIC information for all purposes.

61481-5 $22.00

INTRODUCTION TO PASCAL

The second edition of this popular book has been up to tothe new i

standard of Pascal. The conlents illustrate the deslgn and construction of Pascal pfograms
involving a wide range of basic computer aigorithms in a practical context.

91522-4 $22.00




INTERFACE PROJECTS FOR THE APPLE Il

A series ot interface projects that are easily built and enable the user to realise the computer's
potential through project construction. Projects are primarily hardware-orientated. with some
software supporting the hardware

69387-6
ATARI GAMES AND RECREATIONS

Beginners and advanced users can use the preprogrammed games in this book to improve
thelr skill. Charts, flash cards, an error dictionary and graph paper designs are among the
features.

90242-0
THE ATARI ASSEMBLER

This practical book gives detailed instructions for using the Atan Assembler cartridge for
novices with some knowledge of BASIC programming. Fundamental information on program-
ming in assembly language is given.

90236-6
INTERFACE PROJECTS FOR THE TRS-80

This book provides the TRS-80 user with a series of interface projects that are easily bulll and
enable the user to discover the computer's capabilities through project construction. Projects
are primarily hardware-orientated, but some supporting software is included.
69429-5

Z80 USER'S MANUAL

An all-in-one guide to Z80 pin definitions, CPU control signals. support chips, Interfacing
peripherals and much more.
99516-X

PET/CBM BASIC

This book provides a thorough introduction to BASIC programming on a PET computer,

explaining programming concepts for graphics, including three-dimensional letters, bar
graphs and the use of sound effects in PET programs.

61751-4

PET BASIC 1
For users of the PET computer, this book covers such topics as creative graphics, humour
and interesting small programs.
95524-9

VIC BASIC

Simple VIC BASIC programs are provided. with tull explanations of how to effectively
combine colour, sound and graphics on the Commodore VIC
98377-3

PROGRAMMING THE TRS-80 POCKET COMPUTER

This book explains all aspects of problem-solving in BASIC, and covers cassette machine
interfacing and how to make the best use of the system’s keyboard and display.
30531-1

Z80 MICROCOMPUTER HANDBOOK

This thorough handbook covers hardware, software and microcomputers built around
the Z80.

21500
Z80 MICROCOMPUTER DESIGN PROJECTS

This book provides a complete look at the intemal architecture of the Z80, the heart of many
microcomputers, and even shows how to bulld a microcomputer, the EX80, using this
powertul chip.

21682

$15.95

$19.25

$19.25

$19.25

$15.95

$19.25

$19.25

$19.25

$13.25

$17.50

$20.75

APPLE INTERFACING

Using this book, you will be able to perform useful expefiments which will provide a much
clearer understanding of the fundamentals of computer nterfacing and computer electronics.
A better understanding of Interactions between hardware and software will enable you to
communicate more etfectively with your Appie.

21862

THE $100 AND OTHER MICRO BUSES
The key to successtul computer expansion is a complete understanding of the bus system,
through which the computer communicates with peripherals. This book will give you that
understanding.

21810 $13.25
EXPERIMENTS IN ARTIFICIAL INTELLIGENCE FOR SMALL COMPUTERS

Artificial intelligence is the capability of a device to perform functions normally associated with
human intelligence, such as game playing, problem solving, reasoning, creativity and verbal
communications. With this book, a small computer with extended BASIC and some
knowledge of BASIC language, you can conduct Interesting and exciting experiments in
artificial intelligence.

21785

$15.95

$13.25

MICROCOMPUTER DESIGN AND TROUBLESHOOTING

Tells you how to design microcomputer systems and make them work without an expensive
commercial development system or the need for costly test Instrumentation. The author also
provides a complete description of two popular microprocessors -— the 8085 and the 6502.

21819 $26.75

INTRODUCTION TO FORTH

The most complete book avallable on the MMS FORTH version of FORTH, but also a
fundamental approach to programming In all versions of FORTH. Many programming
examples are provided, with direct comparisons to the Microsoft Level || BASIC version of
these programs.
21842

6809 MICROCOMPUTER PROGRAMMING AND INTERFACING,
WITH EXPERIMENTS

Gives a solid understanding of how ta program and interface the high-performance 6809
microprocessor. The author completely explores internal structure, addressing modes, data
movement Instructions, registers, arithmetic logic and test instructions for the 6809.
21798

COMPUTER GRAPHICS PRIMER

Almost every page has a colour drawing, photograph, plcture or a schematic to help you leam
computer graphics quickly and easily. Programming concepts apply to all microcomputers,
and examples are given in BASIC tor the Apple II.

21650

CIRCUIT DESIGN PROGRAMS FOR THE APPLE Il

A serles of ready-to-run Apple Il programs ideal for electronics design engineers and others
faced with solving problems related to plofting and verification of experimental data. The
programs may be used as subroutines in larger programs, and many can be translatec to run
on other microcomputer systems.
21863

$14.95

$21.95

$21.95

$21.50

ARt oy iy A |

| ORDER FORM

I Send to ETI Book Sales, 4th Floor, 15 Boundary St, Rushcutters Bay
| Nsw 2011,
| Please allow 4-5 weeks for delivery.
Post & Handling: $2.20 per book.
I Please forward

42922-7 21795 98377-3
| No. Qty.  30697-0 21813 30531-1
| 2179 21853 81134-6 21500
| 02307 95529-X 61481-5 21682
96137-7 61827-8 91522-4 21862
| o24603 95454-4 69387-6 21810
| 83890-2 21811 90242-0 21785
| 30739-X 21851 90236-6 21819
39099-2 21865 69429-5 21842
I 311882 21788 99516-X 21798
| 355367 21809 61751-4 21650
] 90352-4 21741 95524-9 21863
: TeNCIOFE D, v onmroes Fowh setdss v ghtsosbsviisoenianvainsdesns inc. p&h
J Name (oo
l ADOFOSS .. .vwersbsssnsssmsssnssransesmessssdtannnshopsissnatonsanen.
l .................................................. Postcode . . .......
l Please debitmy [ |Bankcard Expiry Date

"] American Express card

l Number:

| signature
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WE'RE YOUR RELIABLE
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=
Whenever you're a
looking for quality components

— capacitors, switches, connectors, |Cs, resistors,

speakers, volume controls, and displays — we offer you your best selec-
‘tion, your best quality, and your lpwest prices. And we keep large
stocks on hand to ensure

1 WICKHAM TERRACE, BRISBANE 4000 — PH (07) 229 6155 TELEX AA44442
QLD. DISTRIBUTORS OF ’
® SWANN (MCMURDO) PRODUCTS @ SWITCHES & ELECTRONIC HARDW ARE
© AUDITEC AUDIO MODULES ® CLIFF KNOBS, PLUGS & SOCKETS ®R.C.A.
SEMICONDUCTORS @ NATIONAL SEMICONDUCTORS.

<

SOURCE FOR

And our prices are
& most competitive!

12” GREEN MONITOR
KG-12N Display Monitor

DOT MATRIX PRINTER
Model 8510/8510P

Input Signals Bwéfv:\‘ég:l;l;%soo Signal, Negative I 8510 Dot Mat"x Prlnter
S \’ This compact desk top dot matrix
10 293 vo-p. 75 onm § serlal impact printer Is ideal for hard-
CRT Size 31cm diag. (12inches diag) copying CRT displays, and for data
Phosphor P31(Breen) communications and  peripheral
Selig T IR ) # minicomputer terminals. Features in-
Diodes 15 - clude variable fonts, dot graphics,
T, oS po aed, 1T e
> E aracters per second, -
:w'””u "°"‘°g"'\71ﬁfc°:‘ ;?:‘:rs\zw.z:smS) -::ers per "":
isplay Format 2000 Characters max
sCmn:‘q (80 char, X 25 lines) $930.00
freqgengy Cre L Feac 8510P Dot Matrix Printer
Powaer Input Model KG-12NU  AC120V 60Hz Identical to the 8510 modei, with addliionat Centronix — compatible parallel intertace for
Model KG-12NE  AC220V 50z compatlbility with the Telereader equipment. e Power source: AT 100/115/220/240V
e 1y (01le)lr7rlvg;1$|ons: 15%"W X 11%"D X 4%"H (398BmmW X 285mmD X 121mmH) e Weight 8.5kg
:z:;:mpnon 28w | $799.00
s 249 .oo ac::;::mn- g:g(m X 285(H) X 321 (D)mm
Designed to fit Telereader equipment and computers with POWER su PPLY
composite video output, the 12" (31cm) CRT displays up to
2000 characters, using an implosion-proof green phosphor. HP.31 5
Dependable 14-transistor circuitry with DC restoration for
e Bl L Lol ot Stabilised DC power
- 3 supply suitable for
QE I i HD Ii S LA ls 100W class power
R g ampl. used at the
® based station. 13.8V
649 George St.. Sydney NSW 2000 ) output at 15A (20A
Haymarket NSW 2000. - - better. $165




The refined Turtle

Assembling the turtle produced a few problems for
Stephen Thomas. So after a period of teeth-gnashing and
hair-tearing he has made some mechanical and eléctronic
modifications. He now has a refined pet, better trained

than the original rascal.

Stephen Thomas

Mechanical modifications

I assembled the turtle as described
(April, May and June issues of ETI) and
found that the pen solenoid plunger not
only touched the base plate, but was
pushed in by about 4 mm. I thought that
if I glued the grommet under the
plunger, as was suggested, the plunger
would have even less space in which to
move.

So I figured out that the top plate could
move up by 12.7 mm (that’s half an inch)
and would still fit comfortably under
the dome. This led to the revised mount-
ing arrangements shown in Figure 1(b).

A side effect of this method is that the
pc board can be secured before the long
bolts are installed, so that less juggling
is required to get the top plate screwed
down. This has benefits when you come
to mount further pc boards in the Turtle
at a later date.

And I found another problem with the
solenoid. The bolts holding down the
plate, which stops the plunger from
twisting, made it difficult to mount the
speaker. This situation was made even
worse by using Silastic which, although
it is an excellent sealant, is a somewhat
dubious glue. So I made a little widget
out of masonite to go between the
solenoid and the speaker (with a cutout
for the bolt head) and stuck them
all together with epoxy as shown in
Figure 2.

I had a problem with the pen align-
ment and could not persuade the
confounded animal to produce coherent
graphics. The main problem was at
corners, where the pen would describe a
sort of random small arc before setting
off on a straight line again. Wobble in
the solenoid plunger was part of the
problem. I could not adequately adjust
the centering of the pen either. I altered
the pen assembly as shown in Figure 2. I
cut and bent up a four-fingered ‘claw’
from sheet metal and attached it to the

LN TOPPLATE AN
| S— )
REAR FRONT
«-LONG SPACERS—={
—E
PC BOARD %" SPACER
[ — = 1
%" THREADED
SPACERS
= <

BASE PLATE

Figure 1(a). Original mounting arrangements.

TOP PLATE

™

=== ﬁ.ﬁ
—
FRONT
] " THREAOED B

PC BOARD SPACER

1" THREADED
+—SPACER
%" THREADED
<—SPACER
| - J
%" x W’ BOLT

Figure 1(b). Better arrangement for mounting top
plate to base plate.

PEN HOLE
(SUIGHTLY
_~ENLARGED)

LD, ON

— |

FOUR-FINGERED
BENT SHEET
METAL 'CLAW*

COULD STAND
IMPROVING.

ORIGINAL
PEN CLAMP *

MASONITE
\WIDGET
|
SOLENOID

SPEAKER

YT X

v

L

L__ﬁ,lb

ADJUSTABLE
ALUMINIUM
SLIDE PLATE
WITH SLOTTED
HOLES.

o
\/

v

SHORTENED
PEN BRACKET

Figure 2. Modifications with aluminium slide plate and widget.

original pen bracket. The pen is held
loosely in this claw with the original
pen clamp permitting limited up-down
movement. The bracket also permits an
amount of horizontal movement. To pos-

ition the pen, I made an adjustable
‘slidey’ plate from aluminium and bolted
this over the original pen hole in the
base which I had enlarged. I cut slots in
the base and corresponding slots in the p

ETI September 1982 — 93



The refined Turtle

adjustable plate, but running at right
angles to the slots in the base, as shown
in Figure 3. This permits a considerable
latitude of adjustment for perfect
centering of the pen.

With the pen set up this way the
graphics improve out of sight and any
wobble in the solenoid plunger is
immaterial.

If I can Jay my hands on another
wooden ‘foot’, I am going to put it on the
back of the turtle. I have a rather long,
heavy control cable and I find that the
foolish reptile will occasionally lurch
backwards, completely ruining the
graphics design it’s working on.

Electronic modifications

I reversed the order of the grey and
yellow leads on the left motor. This
means that a high on the ‘set’ line
corresponds to a forward movement of
the left motor. I find this easier to
cope with, software-wise, than the old
arrangement.

I installed a 1N4007 diode across the
solenoid to protect its transistor driver.

ORIGINAL
'PEN

SLOTS

PEN HOLE

ALUMINIUM
SLIDE PLATE

Figure 3.

I didn’t particularly care to feed 12 V
to the interface, so I redesigned the
sensor circuits as shown in Figure 4.
The ‘A’ side of a 6821 PIA reads ‘high’ if
unconnected, so this modification works
very well. I didn’t even need to modify
the pc board. I just replaced some
resistors with diodes and connected the
LEDs differently. With the sensors set
up this way, a ‘1’ bit in the PIA
corresponds to a bumped switch which
is better from a software point of view. ®

BASE PLATE

IF THE NUTS ARE
FILED THIS WAY
ITISEASIERTO
ADJUST AS THE SLOTS
PREVENT THE NUTS
FROM TURNING.

+12v

\
\
TO 6821 °A° SIDE

1N4148
MICRO

swncni

Figure 4. Redesigned sensor circuits.

AGENTS:

/

HUNG CHANG

LOWCOST 32 DIGIT

LCD DIGITAL MULTIMETER
% Push Button Operation

%0.1% DC-Volt Accuracy

% Fully Overload Protected
*Hi-low Resistance Diode Check

$6 2 *PLUS TAX

*FROM STOCK (subiject to prior sales)

PATON ELECTICAL PTY.LTD.

90 VICTORIA ST, ASHFIELD NSW 2131. TEL: (02) 797 9222
136 UNION RD, ASCOT VALE VIC. 3032. TEL: (03) 370 5994

NSW: Newcastle (049

HC703

(Includes test leads)

9868.

) 61 5628 Wollongong (042) 71 3844 ACT: (062) 80 4654 PNG: Lae
43 2277 NZ:(04) 68 3589 QLD{S): (07) 52 5231 QLD (N):(070) 51 2404 WA:(09) 381 4477
SA:(08) 268 2300 TAS: (002) 34 5978 (003) 31

BANKCARD WELCOME

=
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TASMAN TURTLE

ROBOT KIT

EXCLUSIVE
TO ETI

READERS

Special Offer Price:
$349.00

(tax exempt: $297.00)

plus $6 post and handling

(inc. registration).

This product has never previously
been offered as a kit and would
normally retail for around $600.

OFFER CLOSES SEPTEMBER 30 eMONSTRATIONS: see the Turtie— fivet

Here is a not-to-be-missed opportunity to get started in robotics. For
minimum cost this kit will provide you with the basic equipment to
construct a robot which can be driven by remote control, electronic
hand control or under computer control. Called the ‘Minimum Turtle
Kit', it has been puttogether by Flexible Systems of Hobart, Tasmania,
manufacturers of the Tasman Turtle (see Printout, page 82, February
ETI). Using this kit as a start you can develop a sophisticated robot
capable of a huge variety of tasks.

The complete Minimum Turtle Kit comes ready for assembly accord-
ing to the construction description published in ET, packed in a box
which has been designed so thatthe Turtle may be housed or stored in
it after assembly.

HOW TO PURCHASE A MINIMUM TURTLE KIT

Fill out the coupon here and include a cheque or money order for a total of $355.
Make out the cheque or money order to ‘Flexible Systems, Turtle Kit Offer’, and
post it, together with the coupon, to:

ETV/Turtle Robot Kit Offer
ETI Magazine

15 Boundary St
Rushcutters Bay NSW 2011

The orders will be processed by ETI and, on clearance of the cheque or money
order by Flexible Systems, the kit will be despatched directly to you via
registered post.

Tax exemption: For schools, TAFEs, etc. this kit can be purchased at the tax
exempt price only if the coupon is accompanied by a signed order and a tax
exemption declaration.

LAST CHANCE!

OFFER CLOSES
SEPTEMBER 30

NOTE: This offer Is made by Flexible Systems in co-operation with ETI
Magazine. ETI Is acting as a clearing agent for orders. All mail orders
will be despatched by registered post. Please allow four to six weeks

for delivery.

NOTE: Turtle kits are now supplied with a clear plastic base and
modified and improved motor mounting components. The modifica-
tions remove the need for adjustment of the wheels once the unit is
assembled and the clear base allows viewing of the graphics while the
Turtle is drawing.

WHAT YOU CANDO WITH IT

You can use your Minimum Turtle to experiment with many aspects of
robotics by interfacing it with a computer: draw figures under program
command, solve mazes, make measurements, identify objects, etc,
etc. It can be driven via a cable or a remote control. The Minimum
Turtle has been designed so that a wide variety of add-on projects
may be included to increase the sophistication as you desire.

THE MINIMUM TURTLE KIT CONTAINS:

All hardware (base, nuts and bolts, perspex dome, ‘touch’
ring, pen solenoid, speaker, etc)

All mechanical parts (wheels, gears, axles, two

stepper motors, etc)

‘Standard Turtle’ electronic control pc board and
companents

All wire and cable for internal wiring

A 25-pin plug for bidirectional data buss, control lines and
power supply connections

Comprehensive instruction manual

“Tasman Turtie is a registered lradentark ot Flexible Systems.

COUPON
Please supply . . Minimum Turtle Kit(s)
I enclose $
TOTAL $
Name

Address

plus $6 each postage (inc. registration)

Postcode
Cheque or Money Order No
Signature

(please allow four to six weeks for delivery)
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64K S100 STATIC NOW AVAILABLE $399 + TAX
DON’T FORGET TO CHECK WITH US BEFORE YOU BUY A COMPUTER OR OTHER PRODUCTS

ROD IRVING ELECTRONICS

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. VICTORIA
$100 COMPUTER PRODUCTS

16K EPROM CARD-S 100 BUSS 32K S-100 EPROM CARD * * * AVAILABLE AGAIN * * *
T ‘l NEW! - .

o | $99.95
KT .
KIT
BLANK PC BOARD USES 2716°s
$49 Blank PC Board — $69
USES 2708’ */ ASSEMBLED & TESTED
Thousands of personal and business systems arouno tne ADD $30
world use this board with complete satisfaction. Puts 16K | SPECIAL: 2716 EPROM's (450 NS) Are $5.90 EA. With Above Kit ]
of software on line ut ALL TIMES! Kit features a top quality KIT FEATURES needed ® 16K Dynamic Ram Roard 16K Dynamc NAM Boarg asvemomd dnd lested
soldermasked and silk-screened P(. board and first run g;fasou 45V onty 2718 {2Kx8) M'm:;:a EPAOM locatons can | ® Fuly Erpandable 1o 64K cial S269 pius ar (4 Mz) $299 pius tax (4mitr)

y s be ® Atsembied, tested and quiranieed m mut! be the desi offe: avatable 00 quabty lested
parts and sockets. Any number of EPROM locations may Allows up 10 32K of soltware o ODouble sded PC boerd. soider ® $100 Compatiowe dynamic AAM boards
be disabled to avoid any memory conflicts. Fully buttered L

2
masked. b screened
ek 3, EEE $-100 Compattre. plated contact fingers 325 Assemoied gud lesled $289 s for (ded)
and has WAIT STATE capabilities. 4 Adoressabie as wo independent Unselected EPROM'g >
16K biocks automatically powered down jor 40K Assembled and tested  $309 phws tox (damz
$. Cromemco extended ar Nomhstar low power
bank select 1 Fully butlered and bypassed 840 Assembied and tesied  $32Q pies taa dalts)
6 On board wait state orcustry ¥ Easy ana queck 10 assembie

R 450 NS 77085 [ ASSEMBLED
OUR 450 NS 2708°S |
ARE S8 S0EA v%va' [AND FULLY TESTED|
| PURCHASE OF KIT | ___ADD $36

16K STATIC RAM KIT-S 100 BUSS 16K STATIC RAM SS-50 BUSS

PRICE cuT! [ LI <3 * | ETI660
KIT $179 Y sIcradECeIENEEE® THE $99 COMPUTER!

199 d $199 KIT |
ART® g AsT$219 | BN R RIS T e drs

FULLY STATIC [ .
AT DYNAMIC

PRICES

1Y FEATURES

1 Adcressabie as tour -?‘ﬂ 4K Brochs.

2 O GonmD DA SELECT cxcutry (Cromem. By ANK PC BOARD W DATA $55 1 :
21 SONS) Rams. — 6K Bound.

1 ON BoARD SELECT ALt WA STATEs b S 1§22 FOR SWTPC  gses 2104 S B

S Ooutee 100 PC BosG with solder mass Bnd e ) $29 Fult Speeg

- s | 6800 BUSS!

@voul Goid piated contact ETI636 7 SLOT MOTHERBOARD WITH ACTIVE TERMINATION

s
neiuces . Krt of Parts $89.00. Assembied and tesied $115.00, inc tax
BUANTOM o e paca © Cow Poweyndert.S Amos) Vi, RITRON COMPUTER GRADE POWER SUPPLY: +5V Req 10A,

LOW POWER under 1.5 amos TYPICAL liom OUR #1 SELLING! BLANK PC BOARD =549 COMPLETE SOCKET SET 2 16V Unreg. Kit of parts $89.90 inc tax AAT $109.00 mc tax
Blars PC Boardl can b poputaied 88 8y RAM BOARD! $22 SUPPORT IC'S AND CAPS — $45 Write for kst of other power supphes Tax free prices aiso available,

: SINGLE
BOARD COMPUTER KIT
NOW ONLY $499$ Including tax

435 tax exempt)
Also available: Blank PCB’s with Roms $275 + Tax.
Assembled & Tested $559 + Tax.

THE FERGUSON PROJECT: Three years in the works, and maybe 100 good 1o be true. A Iribute 1o hard headed.
no high 4 g’ The Big Board gives you all the most needed
computing features on one bosrd st a very reasonsble cost. The Big Board was des.gned from scratch 10 run the
Iatest version of CP/M". Justimagine sil 1he Ol1-the -sheit software thal can be run on the Big Board without sny

6°AX aacress and dala nes Ay bufiered ASSEME & TEST ADO $30
?
8 PHAN'
°
o

modiications needed! Take a Big Board, add 8 couple of 8inch disc drives, power supply. snd sn enclosure:snd
y8u have s 101! Business System for aboul 1/ the cosl you might expect 1o pay.

FEATURES: (Remember, all this on one board!)

64K RAM
I
SIZE: 8% x 13% IN. tui Industry standard 4116 RAM'S. All 64K is available 1o the user, our VIDEO

SAME AS AN 8 IN. DRIVE. and EPRDM sections do nol make holes in system RAM. Also. very speciai care
REQUIRES: -5V @ 3 AMPS was taken in the RAM array PC layout 10 eliminate potential nose and glitches.
12V @ .5 AMPS.

- —] Z-80 CPU

[Runnlng al 2.5 MHZ. Handles all 4116 RAM reiresh and supports Mode 1‘_]

24 x 80 CHARACTER VIDEO
— INTERUPTS. Fully bufiered and runs 8080 software

With 8 crisp. flicker-free display that looks exlremely sharp even on smal) -
monHors. Hardware scroll and full cursor conlrol. Composite video or split video SERIAL 1/C (OPTIONAL)
and sync. Character sel is supplied on a 2716 style ROM, king tomi
fonts easy Sync pulses can be arly desired length or polsrity. Video may be Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rale Generator FULL
inverled or lrue. RS232 For synchronous or asynchronous communication. In synchronous
mode, the Clocks can be iransmitted or received by a modem. Both channels can

be set up for either data-communication or deta-terminsis. Suppors mode 2 Int.
FLOPPY ‘DEC .CQNTROLLER Price for sll parts and conneclors: $85

— e

Uses WD1771 controller chip with a TTL Data Separstor for énhanced
ity. IBM 3740 compalible. Supports up to four 8 inch disc driyes. Directly BASICI/O

compalible with standard Shugart drives such as the S A800 or SASGA. Drives can Consists of a separate parallet port (Z80 PIO) tor use with an ASCII encoded

be contigured tor remole AC off-on. Runs CP/M" 2.2. keyboard for inpul. Output would be on the 80 x 24 Video Display

FOUR PORT PARALLEL /O (OPTIONAL) REAL TIME CLOCK (OPTIONAL)

Uses Z-80 PID. Fuill 16 bits, tully bultered. bi-directional. User'selectable hand Uses Z-80 CTC. Can be configured as s Counter on Real Time Cloc_lx‘ Setofall
shake polarjty. Sel of all parts and connectors for parallet 1/O" $29 parts $19

PFM 3.0 2K SYSTEM MONITOR e
The resl power of ihe Big Board ties In its PFM 3.0 on board monitor. PFM commands inctude: Dump Memory. Bool CP/M*. Copy. Examine, Filt Memory. Test Memory. Go To.
Read and Write /0 Ports, Disc Read (Drive, Track, Sector), and Search. PFM occupies one ot the tour 2716 EPROM tocations provided. it does not occupy sny of the 64K of
sysiem RAM!

-4

Please debit my Bankcavd:“ 978274 General enguiries (03) 489-813). Mail order enquiries (03) 481-1436. Ritronics Wholesale {03) 489-7099. (Tax Exempt Enquiries)

Bankcard No_____ Frices subject to change without notice. Send 60¢ and AE for free
Expiry Date ) Price lists. MAIL ORDERS PO BOX 235, NORTHCOTE., Vic. 3070.
Name . Minimum pack and post $5.00. Telex AA38897.

X PLEASE WRITE OR RING FOR THE BEST POSSIBLE PRICES ON DISC DRIVES
INRENTE ETi8/82/4 PR RS AND CTHER COMPUTER COMPON
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SAWTRON
KG103
SERIES

VHF & UHF HANDY
TRANSCEIVERS

MPI Hi-D
Mini Drives

freedom
of choice

THE SAWTRON KG 103
SERIES FEATURES:-

@ THE LATEST THICK FILM HYBRID
1.C. TECHNOLOGY

® MODULAR CONSTRUCTION
TECHNIQUES.

® EXCELLENTY SENSITIVITY,

SELECTIVITY AND BLOCKING

® RUGGED CONSTRUCTION

l: PERFORMANGE AT A
REALISTIC PRICE.

.. or theirs

Professional, push-button disk eject, or industry standard flip-

front. .. Either way, MPI builds the quality in. Head load for media

protection, 5mSec track-to-track and a choice between 48, 96
and 100TP!I, single or double sided 5Y4" Floppy Drives.

TRUE FREEDOM OF CHOICE

Authorised Dealers:

Sydney: (02) E&M Electronics 51 5880. Applied Technology 487 2711. QT Computers 29 5599 ) —_—

Micro Repair 747 1061. Computer Components 868 3614. Wollongong: (042) Macelec 29 1455 ]

Brisbane: (07) Baltec 36 5183. A.C.T,: (062) Orlex 80 5283. Boulevard 48 5411. Perth: (09) Micro

Controls 445 2544, Electronic Systems 335 7313. Adelalde: (08) DC Electronics 223 6946. Micro

‘80 211 7244, Melbourne: (03) Stewart Electronics 543 3733, Ellistronics 602 3282, Ritronics s 3

489 8131. Pennywise Perlpherals 82 2389. Deforest Software 877 6946. Comp Soft 428 5269. 167 RODEN STREET,
Tasmanla: Coastal Computers (004) 31 3259. WEST MELBOURNE.

daneva australia pty Itd. PHONE (03) 329 5433,

66 Bay Road, Sandringham, Vic., 3191, Ph: 598 5622. Telex: AA34439 TELEX AAR37753
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RS232 serial interface
troubleshooter

Making a ‘standard’ RS232 interface work can be a night-
mare. ‘Standards’ not withstanding, you can regain lost
sleep with this troubleshooting unit.

IN LAST MONTH’S ETI we explained
how computer serial interfaces of the
RS232 type are supposed to work, and
why they frequently won’t. This month
we present the design and construction
details of a test unit which solves most
of these problems. You may wish to build
it as described here, or simply borrow
the principles to troubleshoot interfaces
using other instruments.

The troubleshooter provides the
capability to patch together any wiring
arrangement, and to monitor what is
happening on each wire. In this much
it parallels the better commercially-
available RS232 ‘problem solvers’.

However, it also includes an apparatus
for determining exactly which interface
wires are outputs, inputs, not connected,
or shorted, thereby making possible a
complete picture of a totally unknown
interface. This is extremely useful if the
equipment in question has no manual,
or as is more likely, has a manual which
leaves the subject of the RS232 interface
completely ambiguous.

Patching board

The heart of the troubleshooter is a
breadboard patching block which is
wired permanently to a pair of ribbon

Figure 1. The RS232 troubleshooter.

cables, each cable having attached to it
both male and female DB25 connectors
of the ‘insulation displacement’ squash-
on variety. After peeling the adhesive
plastic backing off the breadboard block

Figure. 2. Closer view of breadboard area used for patching the troubleshooter’s two DB25-equipped
ribbon cabies, and for connection to the unit’s signal monitor and test signals.
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(and cleaning it up a bit), the individual
conductors of the ribbon cable are
soldered to the underside of the rows of
contacts in the breadboard, as shown in
the photo of Figure 2, and detailed in the
diagram of Figure 3.

This simple device already gives two
capabilities, as shown in Figure 4. First,
both cables can be attached, one to each
of the pieces of equipment which are to
be interfaced together. Having both a
male and female connector on each
cable ensures that plugging in will be no
problem. Then the particular pin-to-pin
wiring can quickly be tried out using

_Jjumper. wires on the tester’s breadboard

patching area, before a permanent cable
is made up.

The second way to use the device as so
far described, is for ‘tapping into’ an
existing interface arrangement which
is now perhaps malfunctioning. Suppose



TROUBLESHOOTER

I 1

Figure 4a. Using the troubleshooter's patching
area to rig new trial cable before making perma-
nent version.

COMPUTER PRINTER

TROUBLESHOOTER

o
Q0

]
|

EXISTING
CABLE

Figure 4b. Using just one ribbon cable, the
troubleshooter provides a convenlent way to tap

into and monitor the signals on a ‘supposed to be
working' RS232 hookup.

TROUBLESHOOTER
CABLE

COMPUTER PRINTER

the ‘existing system’ is a computer talk-
ing to a printer. Simply unplug one end
of the computer-to-printer cable (let’s
say the printer end), and plug it into one
of the two connectors (male or female
as appropriate) on one of the trouble-
shooter’s ribbons. Plug the remaining
connector on the same ribbon into the
receptacle on the printer. Now the short
length of ribbon between male and
femgle DB25s carries the connection
from computer to printer, and in addi-
tion this ribbon brings out all 25 lines to
the breadboard where they may be con-
veniently monitored.

Signal monitor

In order to monitor the signals on an
RS232 line it is possible to get away
with simply a LED with a resistor in
series. However this loads the line,
possibly changing the conditions you
were trying to monitor. Additionally,
you would not see any quick pulses of
activity which may be important.

Consequently the monitor incorpor-
ated in this tester has been designed to
address these two problems. Four LEDs
are used, two to indicate a steady high
or low level, while the other two flash on
for about a half second in response to a
positive or negative pulse. The level
LEDs respond only to valid high or low
signals; a voltage in the middle (around
zero), or an open line will cause neither
LED to illuminate. The LEDs are
powered from a built-in mains power
supply, and the RS232 line is monitored
via high impedance buffers, so as not to
disturb it.

(It should be remembered here that
the RS232 line levels are —3 Vto —12V
for a ‘low’ representing a data ‘1’, and
+3 V to +12 V for a ‘high’ representing
a ‘zero’. With no data the line sits at

COMPUTING TODAY

The monitor input is soldered to the
underside of a contact strip on the
breadboard (actually two strips, in case
of wear), and thus may be patched to
any other contact as desired for observa-

low.) tion of the signals there. »
Test _Signals Fram DB23s
Ribbaon
COCCC GOOCC DE2S
QoaQc GOGCo 24 25 DBR2S Cable A
QGO0 QQCC 22 24 |
[«lalalala B =l a1 ] 2a 23 t
DOOCCT QIGO0 1S }
falelalal N o Tal T u T a M6 M |
QCOCC QG 14 2@ |
SOOBC QOaOo 12 13 |
[l «Tulul B e Tl T} 1a 18 |
oCO00  QCOQCa a= 17 ]
[lulall B Tulula ] 6 16 |
QOO0 QOGGC 4 15 |
OO0 QOCOo S 14 ]
QODCC QOCac = 1S I
[elalalel- I o TaTulw ] 23112 |
oQCCD CODOC 21 1 |
QoCos aCoCC LM Ta |
COCOC CGCQC 1\ 3 |
QACGCQOS QOCCC s 8 |
Ground [«lulalela bl dwl« ul=lu} 13 7 1
COOCC  QODICG 1% & |
~-1aVv 1k QOCOC O0QoOG 3 S |
i 4k QaCGQOO QOCCC 7 4 I
" 1k COCCO QOO S ) l
" 322 (el Tul e B «TuTa Y a S (=2 |
. 192 QoG GCooC i 1 DE2S Cable A
CQOCC  QCHTOC
[oYulalala Y T TanTa]
Grournd 12@k QOOCO  COoCD
. 4K SCOCCT OOOCC
8 1k CO0CO0 COoQo
- 302 CoooC oo
" 1@ [alalwlal = Be TaluTuly)
[alulul ol R o Talu ] =} 288 L2S DER2S Cable E
QGO SO0 22 24 |
+312 122k QCOOC QOCCC e 23 1
2 4K QACCC OCOTC 18 22 |
" 1k SO00C QaCTic hep 21 i
€ ey’ QCOCC QOCCC 14 2@ |
4 laa Qo COCOC e ]
oot QQCCC 12 18 )
[JalaleTw R = YalaTul ] 8 1% |
Osc. 120k COCQCC COaCC &6 16 |
% 4K alelal T I T TuY ala] 4 15 |
g 1k QQOCO CCCOC 2 14 |
. {7’ [olalalaT< B = Taa Y] 28E 18 |
0 12 aQaoc OCCGC 23 12 |
(eYalulula B« Yululue) 21 1 |
Mcrsi tor [alalalal BN o« Yalula u} 13 1@ !
. [ellelaT BN o TaTu] « In] 1.7 ) I
QooCC COaoC 15 8 ]
Ground OCOCC——COCCC 13 A !
aOOCC QOCOC 11 6 |
aC000 QOO0 3 ) t
COOCC CCOCC 7 4 |
[aT«Tule T = TaTaaYa} S 3 |
coCOC CGOOGCO 3 = }
[alalalela B o T u o] 1 b DB2S Cable B
Qo0  CoOOCo
Figure 3. Diagram showing one possible arrangement for the breadboard connection area. Note that
the DB2S ribbon cables occupy one 'side’ of the board, and the test monitor and signais occupy the
other. Opposite each ribbon’s pin number 7 is a ground connection, across which would normally be
installed a smali jumper.
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POSITIVE
LEVEL

2 —
BAND ¥
——Dn— o electrolytic
IcC R13 680R . »
S & " ‘d =
) DIODES L R17 10M tantalum
——AAAA
L Rigesor RN
13
10 LED3 =
POSITIVE
PULSE
1C11S LM339 QUAD COMPARATOR, OPEN COLLECTOR OUTPUT
Zp1 it i +12VPIN3
27V —12VPIN12
LEVEL D1-D4 = 1N914, 1N4148, etc.
-~ ‘7 R14680R © = CONNECTION TO BREADBOARD
oy =" 1e0
+12V ™ Q2 - =
R6 +12v  2N3906
10M R18 10M
o1 = —AANVVA-
R2 10k R16 10k
7 i x
INPUT' LNW + R20680R ™\
R1 1k IC1b -
D2 sl a LED4 ==
== ZD2
T 27ve e 200 NEGATIVE
-12V —— =MV T PULSE
R4 —27V
2
—12v

Figure 5. Circuit diagram of monitor section.

R22 68k

+12V
R25 100R

R29 300R

R41 100k

R26 100R

R30300R

R42 100k

R24 100R

A28 300R

R40 100k

R27 100R

R31 300R

R43 100k

© = CONNECTION TO BREADBOARD

Figure 6. Circuit of test oscillator, and other test levels.

T

Figure 7. Power supply for troubleshooter.

24 Vet/0.5 A
BR1
50PIV/1 A

5 F1 BRIDGE Ic3
€ "l B4 o2 A g e + 12V
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%,—\._4 % okecs
CASE Cs 100n
500u/25 V
VOLTAGE REGULATOR
PIN OUT 4 - g f - 0 GND
1 2 3 cs +
I 7
TOXX| N Lov put 500u/25V ‘1:00,,
G
79XX| OV | N |OuT T [_ T
< 7912 [ o-12V
123 o Bamadl]
IcC4
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The circuit diagram and description
for the monitor, the test oscillator to be
described, along with the power supply,
are to be found in Figures 5to 7.

Generated signals

Of immediately obvious use are the
‘high’ and ‘low’ signals provided. These
may be used to apply “halt’ or ‘go’ signals
to handshaking lines. Additionally there
is built-in a square-wave generator
which continuously oscillates between
high and low conditions at a rate of
approximately five times per second.

Each of these signals, along with
ground, is supplied to contacts on the
breadboard via a selection of resistors,
from 100 ohms to 100k ohms. The use-
fulness of this arrangement may not be
immediately apparent, and for explana-
tion I must describe the electronic
circuits which transmit or receive on an
RS232 line.

How it works
The monitor

The schematics for the troubleshooter’s
main monitor, test oscillator and power
supply are to be seen in Figures 5 to 7.

Components R1-D1-D2 prevent the
input signal from causing damage
should it happen to exceed the trouble-
shooter’s power rail limits. From there
the input signal is routed to two very
similar ‘channels’, one concerned with
‘high’ levels and pulses, the other with
‘low’ levels and pulses.



Looking then at the positive channel,
the input signal arrives at the negative
input of comparater ICla, where it is
compared to a reference of about 2V7
(which is set by ZD1 at the positive
input of IC1a). Supposing that the input
signal exceeds 2V7, then ICla’s output
is low, turning on Q1 via R7, and
illuminating LED1 to indicate a ‘high
level’.

At the same time, the low level (about
—10 V) at the output of ICla turns on
Q3, quickly charging C1 ‘down’ to about
—9 V. IClc sees this voltage and com-
pares it to —2V7, sees that it is lower
and lowers its own output illuminating
LEDS3 to indicate a ‘high pulse’.

If the monitor input now drops below
2V7, IC1a’s output will go high, turning
off Q1 and the ‘high-level’ LED1, and
also Q3. However the ‘high pulse’ LED3
will remain on for a short while (about a
halfsecond) as C1 is charged up past the
2V7 point by R11. Notice that this de-
layed LED3 action would have occured
even if LED1 had been on for only an

Parts List

Resistors .......... Va W unless specified
R1 L sk 1
R2 .. 10k
R3,4 . 2k
R5,6,17,18 ......10M
R7,8,9,10,15,16 .10k
R11,12 50k
R13,14,19,20 ....680
R21 .27k
R22 .. 68k
R23 S IM
R24,25,26,27 ....100
R28, 29, 30,31 ....300

R32,33,34,35 ... 1k
R36,37,38,39 ....4k

Transistors
Q1,2,3,4

Integrated circuits
IC1
IC2
IC3
IC4

Transformer
T1

Miscellaneous

R40, 41,42,43 ... 100k
R44 iM
Capacitors
C1,2 . 20u/20 V electrolytic
C3,6,7 Oul tantalums
C4,5 . 500u/25 V electrolytic
Diodes
D1,2,3.4 1N914 or 1N4148 etc
ZD1,2 2V7 small zener diode
BR1 Bridge rectifier, SOPIV/1 A
LED1,2,3,4 LEDs of your choice

. 240 V primary,

Breadboard, case, fuse and holder, switch for
power, power lead and plug etc.

of colour

2N3906

LM339
LF356A
7812
7912

12-0-12/500 mA
secondary

invisibly short length of time. Hence
LED3 makes visible short pulses which
cannot be seen by simply watching the
level, whether on the troubleshooter’s
level LEDs, or even with an oscilloscope.

The negative channel works similarly,
the only change being to swap the posi-
tive and negative inputs of the input
comparator.

Test oscillator

As we shall see, IC2’s output must sit in
either high (about +10 V) or low (about
—10 V) states. Let us assume it is
initially low, and that C3 starts out
uncharged, so that there is 0 V at the
op-amp’s negative input.

Since the op-amp output is at say
—10 V, the positive input will be at
approximately —3 V, established by the
R21-R22 voltage divider. Remembering
that we assumed the negative input to
be at 0 V, the ‘low’ output will remain
temporarily unchanged.

However, the low output will charge
C3 via R23 downwards. After a while
the op-amp negative input will be less
than its positive input (at —3 V), and
thus the output will change states to
+10 V. When this happens the voltage
at the positive input changes, of course,
to +3 V, maintaining this state of affairs.

Again we must wait for C3 to be
charged via R23, this time up to +3 V.
You should be able to see that this oscil-
lating action will continue, and that the
period is the time taken for C3 to charge
from —3 V to +3 V, then back down to

-3 V, when R23 is pulled up to +10 V
and then down to —10 V respectively.

The values given provide a frequency
of about 5 Hz, quite suitable for this
testing purpose.

The oscillator output is delivered to
the breadboard area via various values
of resistor, as described in the text.

Of drivers and receivers

For various reasons, special purpose
buffers are used to send signals and
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receive signals on an RS232 line. These
are called ‘drivers’ and ‘receivers’,
and are exemplified by the National
LM1488 and 1489 respectively. Figures
8 and 9 show a simplified view of how
the driver output and receiver input
look electrically.

+12V

TO RS232
m LINE
INPUT

-2V

Figure 8. Simplitied view of an RS$232 ‘driver’
output.

TTL OUTPUT

FROM RS232
LINE m

Figure 9. An RS232 ‘receiver’ looks like this
electrically.

The points to notice are that a receiver
input looks like a (approximately) 4k
resistor to ground. An operating driver
output looks like a (approximately)
500 ohm resistor pulling up to 12 V
(nominally), or pulling down to —12 V,
according to its state.

Knowing these facts it is apparent
that if a high or low signal is applied
through a resistor to a receiver input or
driver output, the resulting signal on
the line (which can be monitored) will
be high, low or in-between depending
upon the value of resistor used.

Therefore, when looking at an un-
known line, by applying the test oscil-
lator’s output via each resistor in turn,
it is quickly possible to tell what that
line does. The chart in Figure 10 details
this. >

Line

Condition 100k 4k
Open HL HL
Receiver input None HL
Driver Out-Low L L
Driver Out-High H H
Short to Ground None None
Shortto +12V H H
Shortto —12V L L

FH = Flashing High

varlous conditions.

Oscillator Signal via Resistor (ohms)

Charts shows the Level LEDs (not ‘puise’ LEDs) activated in various cases.

H = High; L = Low; None = neither LED on; HL = alternating H and L; FL = Flashing Low;

Figure 10. Chart showing how to test an unknown RS$232 line, and the monitor's indications under

1k 300 100
HL HL HL
HL HL HL

L FL/HL HL

H FH/HL HL
None None None
H H H

L L L
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A word of warning is in order here
however. Proper use of the monitor
assumes that you at least know which
pin on the connector is ground. This is
almost always pin 7, so consistently in
fact that we located the monitor’s ground
points on the breadboard opposite to the
pins 7 of each of the two ribbon cables,
and permanently left a small jumper
installed at these two locations (see
Figure 3). However, there are lurking
about some units which don’t abide by
this standard. The only thing you can do
about this (if you are documentationless
and suspect this problem) is to open the
case and actually trace the unit’s
circuit-board ground and see what
DB25 pin it goes to.

Construction notes

The construction is not too critical. As
can be seen the prototype version was
built using Veroboard. One plan which
is extremely useful to follow isto make a
simple frame assembly like the one
shown in Figure 11, which serves two
purposes.

First it includes a flat clamp to grip
the two ribbon cables (liberal use of
double-sided wall-tile sponge adhesive
tape also helps). Secondly, it keeps
together the circuit board and the
breadboard. In both these respects it
makes wiring to the breadboard easier,
and virtually eliminates any problems
of wire breakage when the various parts
are moved about during construction or
testing of the project. As the photos
show, the entire guts of the prototype
can be removed in one piece, connected
to the case only by the leads to the PSU.

Another hint: DON'T FORGET when
soldering the ribbons to the breadboard

COMPUTING TODAY

that the numbering of the DB25 pins is
not the same sequence as the ribbon
cable conductors. This is shown in
Figure 3.

Improvements

Although our troubleshooter has
proved tremendously useful, I cannot
claim that our prototype is the last
word. In fact, I feel that if done again we
would add several extra LEDs as simple
on-off high-low indicators along with
the existing level plus pulse monitor, so
as to keep an eye on several lines at
once. You may wish to adopt this idea in
your unit. ®

Figure 11. When constructing a unit such as this, where there are a lot of wires hanging around, it's
helpful to use brackets and cable clamps like the ones in this photo. They prevent undue strain on
soldered connections, improving reliability, and enable the circuitry to come out of the box in one piece,
more or less, for testing purposes during construction, or later if the unit needs repair.

NEED A

ROTOTYPE?

o d 5l L]

3
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T.B.C. Electronic Metal Fabricators can offer you a complete
service sheet metal fabrication. Fitting and turning, PCB

We can provide a fast efficient service for
prototypes and or small productionruns at a
realistic cost. Contact us and discuss your

T.B.C. ELECTRONIC
sE METAL FABRICATORS

P.0O. Box 193 Hornsby NSW. Phone: (02) 848 8777

assembly and wiring.

requirements. Write to:



If you’re still looking for the best 5V4"

HAVEN’T FOUND US YET!!
TANDON TM100—S.

Tandon’s TM-100 family of mini-floppies offer
the absolute highest storage capabilities of any
51/4” hlgh-Speed, random access disk drive
available in two single head and two double
head models, single and double density.

Unsurpassed Storage Capacity - Up to an incredible
1000K bytes information on 160 tracks. Recording density
is 5877 BPI.

Advanced Dual-Head Design - Tandom Magnetics
has for years been the leading designer and supplier of
read/write heads to most major disk drive manufacturers.
Increased Throughput - Tandon's TM-100 have a
track-to-track access time of only 5 milliseconds (an incredible
3 milliseconds double track density. )

Proven Reliability - Designed for total reliability. as
demonstrated by more than 50.000 production models in
operation.

Australian Representative

ADAPTIVE

ELECTRONICS P/L
MICROBASE  (09) 328-9308

418 St. Kilda Road, Melbourne, 3004. CISA (02) 29-1599
Ph: (03) 267 6800 (4 lines). COMPAK (03) 592-6285
Telex: AA32565 TOOWOOMBA (076) 32-7542
TechniPartsisunder |
RADIO APPLE ADD ONS new managementand |
REMOTE CONTROL FROM O oW Nl |
CUSTOM MADE HIGH _Now we stock more.
S | PR OMETHEUS SPECIAL — |
RADIO CONTROL UNITS VERSACARD $236 “gLN'le g;gD-V-M- KIT
VERSABOX $300
IDEAL FOR RADIO REMOTE = 7
SWITCHING OF A MYRIAD OF SOTODEL 7146 RS S CONDUCIORS.
MECHANICAL DEVICES 11268':(':&%33162009 SEMENS. SEMI CONDUCTORS
INCLUDING: =
« DOORS AND GATES SRR A7 kidRca poDiCr
s LIGHTS # CAMERAS Sty U MBS RO JANDIOOS
% SLIPWAYS # VEHICLES SOLDERING EQUIPMENT
PLUS TAXIF APPLICABLE AWIDE RANGE OF COMPONENTS fOR

A-FULL DIGITAL SYSTEM,
BINARY CODED FOR
MAXIMUM SECURITY WITH
SWITCH SELECTABLE
CODING.

FOR DETAILS CONTACT
ELECTRONICS

6/2 SCHOFIELD ST., RIVERWOOD
NSW 2210. PH: (02) 533 3517

We have many more in stock
write or call for further
Information.

Dealer enquiries welcome.
Australian Distributor.

COMPUTER CITY

600 OLD CLEVELAND RD.,
CAMP HILL 4152 BRISBANE
TELEPHONE: (07) 398 6759
(07) 398 6571

HELPFUL ADVICE & RANGE OF DATA BOOKS

SHOP 3.

DRIVE-IN SHOPPING CENTRE
95 LATROBE TERRACE
PO.BOX 287
PADDINGTON QLD. 4064
TEL: 369 1474

STUDENT DISCOUNTS
MAIL ORDERS
$2.50 POST & PACKING

HOURS 8.30-5.00
LATE NIGHT THURSDAY
8 SATURDAY MORNING.

@ eco rechric
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‘Prey’ — A predator/prey
simulation for the Apple Il

by Phil Cohen

The plotting capabilities of the Apple Il are tremendous.
Phil Cohen has used them for a bit of ‘modelling’ —
simulating the way that different species interact when
one is eating the other!

SIMULATION IS ONE of the most
interesting abilities of the computer.
Using just a machine and a little bit of
imagination, you can ‘create’ whole
worlds. Y

The program that I've developed wh
makes use of the high-resolution graph- g%
ics capabilities of the Apple — but I'm @
sure that anyone enthusiastic enough #§
can modify it to run on almost any
machine.

What it does is to build a ‘model’ of a
little piece of territory. On this terri-
tory, there are two species of animal.
They are called ‘predator’ and ‘prey’,
and it is the delight of the predator
species to catch and eat the prey.

Now the prey eats grass — and this
grass grows in the territory with a
particular yield per unit area (i.e: for
any given square meter of territory, a
certain number of kilograms of grass
will grow each year). . . and so on.

What the program does (and Ill
explain its operation in detail) is to
build up a set of equations which tell the
computer what the relationship be-
tween, say, the amount of grass and
the birth rate of the prey is. So the com-
puter can then tell you the answer to
questions like ‘What will happen if the
grass yield per unit metre falls by half?’
(this could be caused by blight or
drought).

What the computer does is to produce
a graph which shows, over a ten year
period, what the population level of both
the prey and the predators (shown as a
dotted line) will be. The program allows
you to alter a number of things at the
start of the run, and will also allow you
to put in a ‘crisis’ — a sudden change in
one of the variables — at any time dur-
ing the ten years. >
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AUSTRALIAN

AIVIP

LOW-PROFILE
DIP SOCKETS

S LLLLELLLLY

g

» o= -

Sarata nlmﬂ o ””'f"n
DIPLOMATE

Features

u Low Profile

® Dual wiping contacts

® Large target area, with tapered lead-in ramps

@ Designed for automatic machine insertion—

@ Tinorgold plated phosphor bronze or
beryllium copper contacts

® Closed bottom

8 Visual polarization

® Designed tomeet EIARS-415

@ Stackable end-to-end and side-to-side for
high board density.
Technical information available on request.

Soanar Electronics Pty Lid

30-32 Lexton Road,Box Hill Vic.,3128,Australia.

VICTORIA: 840 1222 QUEENSLAND: 52 1131
N.S.W. 789 6733 WEST. AUST. 381 9522
STH. AUST: 42 8918 TASMANIA: 31 6533

*your sollware prolessnonals

Presents

Screenwriter 1l

A complete word processing
system for Apple Il
Computer

Screenwriter |l offers you a 70 column

screen, Upper/LOower case, software

based keyboard buffer and print spooling

— which allows you to do your editing

while printing. All this with no additional

hardware required. Screenwriter Il runs
on any 48k Apple |l with Dos 3.3.

FEATURES

Global Search & Replace
Insert & Image Modes

Macro Capabilities
Proportional Spacing

Text Move

SupportsAdditional Disk Drives
Hyphenation

Form Letter Capabilities
Complete Editing & Printing Functions
Generation of Indices

ALL THIS FOR ONLY $152.00 (recom-

mended retail). Fully compatible with

Digitek Expander Cards and the General
Manager database program.




The model
There are a number of variables set up
at the start of the run.

Territory size

This is the amount of land on which both
the predators and the prey live. Pro-
gram variable: TR.

Prey population
The total number of prey on the terri-
tory. Program variable: P1.

Predator population
The total number of predators. Program
variable: P2.

Food yield per unit area

This is the amount of grass (prey food)
grown per square metre of the territory.
Program variable: YD.

Prey natural life span

This is the number of years that one of
the prey species will live if it doesn’t get
eaten. Program variable: L1.

Predator natural life span
This is the life span of each member of

the predator species. Program variable:
L2.

Prey cull losses

Basically, this is a measure of how
many of the prey are killed by man.
Program variable: CU.

Of these variables, only the predator
and prey population levels will be
changed by the program in the normal
course of events. (Any of them can be
changed by using the ‘crisis’ input —
but I'll come to that later.)

The program, given this information,
will go on to calculate the state of play at
the end of each period (one period repre-
senting roughly two weeks). It does this
by applying a number of equations —
I'll go through these one by one.

Number of kills

This is the number of prey that is killed
and eaten by the predators. The pro-
gram calculates this by calculating the
probability that one of each species will
be at the same spot at the same time. So
the number of kills is equal to the
predator population times the prey
population divided by the territory size.
The mathematicians amongst you will
notice that this is not actually the prob-
ability, and the naturalists will notice
that there are a few other factors to be
considered — but this is only a rough
model.

Food available

The program multiplies the territory
size by the yield and comes up with a
total amount of grass grown in the
period. No attempt has been made to
properly quantify any of the variables
in this model.
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Number of prey births

This is calculated by taking the amount
of grass, dividing by the number of prey,
and then limiting it to 25% of the origi-
nal population.

Number of predator births
Similarly, the number of predator births
is proportional to the amount of food for
that species (in their case, the number of
prey killed) — and again, it is limited to
25% of the original population.

Number of natural deaths

The number of births is subtracted from
the total population (which assumes no
infant mortality) and the whole thing is
divided by the life span.

Predator and prey populations
Each of the factors (births, deaths, etc)
are either added to or subtracted from
the original population to give the new
populations.

Having finished doing all of the calcu-
lations, the program will simply plot the
predator and prey populations on the
screen, and then start all over again,
giving a total of 240 steps in 10 years. To
do this sort of thing by hand would take
some weeks — but the computer man-
ages it in about a minute!

How it works

The first few lines of the program
initialise the variables, and then the
screen is cleared (lines 10 — 60). Then
the program prints out the current state
of all of the variables, and asks whether
you want to alter any of them before the
run (lines 70 — 360).

You can alter any or all of them at this
stage, and the program will print out
the current state each time. If you enter
a ‘9, the program takes this as a signal
that you are satisfied with the initial
state of the variables, and goes on to the
next part.

This asks you for the ‘crisis’ input —
that is, a sudden change in one of the
variables at a particular point in the
run. So for example, you can cause the
prey population to drop to half its usual
value at year 5 (this could be due to
disease, etc).

Line 410 translates the ‘crisis’ year
into a position across the screen.

Line 470 sets the machine into HGR
mode — that is, with most of the screen
in high-resolution graphics mode, and
with a small ‘text window’ at the
bottom, for displaying messages.

The next few lines (490 — 530) put the
base line onto the graph. This represents
zero population in either species, and
has breaks in it to show the years (10 in
all).

Then the calculations start in earnest,
as I listed above, at lines 580 — 830.

By the time the program reaches line
850, the values for P1 (prey population)
and P2 (predator population) have been
worked out, and are ready for plotting.

The next section to line 900 plots the
prey population as a solid line. The vari-
able OY holds the last value plotted,
and HPLOT is used to ensure that the
line really is solid — if ] had just put the
point onto the screen, then sudden
changes would cause a break in the plot.
This way, it’s solid all the way.

Then the predator population is plot-
ted. I've used a dotted line for this— and
to increase readability I've had the
program HPLOT from a point under the
point to be plotted to a point over it. So
statement 940 plots a short vertical
segment every third plotting position
across the screen.

Now all that remains is to make the
‘crisis’ change if we're in the right year.
Line 960 checks the year, and lines 980
— 1070 make the change, and print the
fact on the screen (in the text window).
The previous value of the altered vari-
able is printed too.

Line 1080 checks for the end of the
run, and passes control to a ‘pause’
statement at line 1120, so that you can
have a good look at the results.

When the plot is finished, all you have
to do is to press RETURN and the pro-
gram will start again, but with the vari-
ables set the way they were when the
run finished. If you want to re-initialise
the variables, you’ll have to break the
program and re-RUN it.

Sample runs

Figure 1 shows a sample run. I left the
variables set up the way they were
initialised, and put in a change in pre-
dator population at year 3. In year 3, the
predator population changed from 75 to
150. This could be due, for example, to
problems in other areas forcing an
influx of predators all of a sudden.

1 SI2E OF TERRITORY 500

2 PREY POPULATION 180
3 PREDITOR POPULRTION 78
4 FOOD YIELD PER UNIT AREA 15
S PREY NATURAL LIFE SPAN 10
6 PREDITOR NATURAL LIFE SPAN 28
7 PREY CULL LOSSES 1
WHICH WOULD YOU LIKE

TO ALTER €9 = FINISHED) 7 9
YEAR FOR CHRANGE (8 - 18) 7

3
WHICH VRARIABLE TO CHMANGE (1 - 7) 7 3
VALUE TO BE SET AT YEAR 3 7158

Figure 1(a). Sample run. Change in predator popu-
lation at year 3.



Prey

Predator
L IS CI TN N TR TIT RN

YEAR 3 PRED 75 =) 130

Figure 1(b). Doubling the predator population
causes a fast drop in the prey population.

The plot shows the prey population
(solid line) and the predator population
(dotted line). The change doubles the
predator population, which causes a fast
drop in the prey population due to in-
creased number of kills. However, as
soon as the number of prey starts to
drop, starvation of the predators makes
their population drop too. In fact, it will
drop (at the end of year 5) to below its
normal value. This drop in the predator
population will cause the prey popula-
tion to go back up, but its overshoot is
limited by food availability, and so it
quickly settles down. By the end of the
10 year period of the run, things are
back to normal again.

20 TR = S@@:Pl = 188:P2 = 75:YD = 1§
B LI e 101L2 = 20:CU = ¢
40 TEXT

68 FOR 1 = 1 TO 3@' PRINT @ NEXT [
78 PRINT 1 SI2E OF TERRITORY"; TRBC 38)1TR

5@ REM NOW CLERR THE SCREEN (THE HARD WAY, TO CATER FOR ALL TERMINALS)

REM KL IS THE NUMBER OF KILLS MADE BY THE PREDITORS

Prey 1

Predator '
LLLEELTRECOITRRRE T TR

YERR 3 PRED 7?5 -) 250

Figure 2. Predator population increased even
further.

However, interesting things start to
happen when you increase that ‘crisis’
blow. In Figure 2 I've increased the pre-~
dator population even further. So far, in
fact, that there are enough predators to
completely kill out the prey population.
Naturally, when there are no prey, the
predators die out too.

An interesting thing happens if you
put in a proportion of ‘cull’ (i.e: killing of
the prey at a constant rate, by humans,
say). Figure 3 shows this. If the inten-
tion of the cull was to reduce the prey
population (perhaps to reduce crop
losses), then the cullers would be sur-
prised to see that three years after the
cull started, the prey population was

‘PREY’ — SIMULATION FOR THE APPLE II

10 REM FIRST, INITIALISE THE VARIABLES TO THEIR STARTING VALUES

380 KL = ¢P1 & P2) 7 TR
350
600 FO = TR x YD
610
620
630
640 Bl « FO / P1

80 PRINT 650

98 PRINT "2 PREY POPULATION":; TRBC 38); INT (P1) 660 REM CURRENT POPULATION

188 PRINT 670 IF B1 D Pl / 4 THENBL = Pl 7 4
118 PRINT "3 PREDITOR POPULATION®; TRBC 38)5 INT (P2) 680

120 PRINT 699 B2 = 12 % KL 7 P2

130 PRINT "4 FOOD YIELD PER UNIT AREA": TRABC 38)5YD 700 IF B2 > P2 74 THEN B2 = P2 7 4
148 PRINT 718 REM

130 PRINT "3 PREY NATURAL LIFE SPRN®; TRBC 3@)iL1 720 M1 = (P{ - B1) / L1

168 PRINT 730 M2 = (P2 - B2) / L2

170 PRINT "6 PREDITOR NRTURAL LIFE SPAN"; TRB( 30)5L2 740 REM

180 PRINT ?30 REM

150 PRINT "? PREY CULL LOSSES"; TRBC 3@);CU 760 REM

200 PRINT : PRINT 7?70 Pl = P{ - Ml - KL +B1-CU
212 REM THE NEXT PART OF THE PROGRAM ALLOWS YOU TO CHANGE THE STARTING 780 REM

220 REM CONDITIONS BY ALTERING ANY OR ALL OF THE VARIABLES 790 REM PLUS BIRTHS

230 PRINT "WHICH WOULD YOU LIKE" 800 P2 = P2 - M2 ¢+ B2

248 INPUT "TO ALTER (9 = FINISHED) ? “iR 8180 REM NOW MAKE SURE BOTH FIGURES ARE SENSIBLE

238 PRINT 8280 IF PL < @ THEN Pl = 8

260 ON R GOTO 300,310,320, 330.,34@,350,360, 60, 390 832 IFP2< @ THEN P2 = @

2790 REM I DION’T USE A STRING ARRAY MERE BECRUSE IT WOULD HAYE MADE THE 840 REM NOW WORK OUT THE VERTICAL POSITION FOR THE PREY POPULATION PLOT
280 REM REST OF THE PROGRAM DIFFICULT TO RERD ~ ALL OF THE EQUATIONS 830 Y = 159 - (.8 £ P1)

29@ REM WOULD HAVE BEEN IN TERMS OF ARRAY ELEMENTS 860 IF Y <@ THEN Y = @: IF ¥ > 139 THEN ¥ = 139

300 INPUT "TERRITORY SI2E ? “;TR' GOTO 63 878 IF X = @ THEN GOTO 500

310 INPUT "PREY POPULATION ? “;P1: GOTO 6@ 880 REM HPLOT FROM THE LAST POSITION TO THIS ONE

320 INPUT "PREDITOR POPULARTION 7 ";P2: GOTO 6@ 898 HPLOT X - 1,0Y: HPLOT TO X.Y

330 INPUT "FOOD YIELD PER UNIT ARER ? ";¥D: GOTO 60 900 0Y » ¥

342 INPUT "PREY NATURAL LIFE SPAN ? ";L1: GOTO 6@ 919 REM NOW DO THE SAME FOR THE PREDITORS

3% INPUT "PREDITOR NATURAL LIFE SPAN ? ";L2:' GOTO 6@ 920 ¥ = 139 ~ (.8 x P2)

368 INPUT “PREY CULL LOSSES ? ":CU: GOTO 6@ 938 REM THE NEXT STRTEMENT WILL GIVE A DOTTED LINE FOR THE PREDITORS
37@ REM THE NEXT PART OF THE PROGRAM ALLOWS YOU TG ‘INJECT’ R CHANGE IN 940 IF Y > 1 AND Y < 158 AND INT (X ~ 3) ® X ~ 3 THEN HPLOT X,¥ ~ t: HPLOT
380 REM ANY OF THE VARIABLES AT ANY POINT IN THE RUN T0 X.¥ + 1

398 INPUT "YEAR FOR CHANGE (@ - 18) 7 ";YR 958 X = X + 1

408 REM YX IS THE POSITION ON THE SCREEN WHICH CORRESPONDS TO THAT YERR 960 IF X < ) YX THEN GOTO 1083

410 YX = INT (24.2 ¥ YR) 978 REM NOW DO THE CHANGE THRT WRS REQUESTED

420 INPUT “WHICH VARIABLE TO CHANGE (1 = 7) 7 ";V% 980 PRINT "YERR ";YR;" "

430 IF v% > 7 OR v% ¢ 1| THEN GOTO 420 998 ON V% GOTO 1009,10108,1020.1030,1040. 1030, 1868

448 PRINT "VALUE TO 8E SET AT YERR "JYR;" *; 1880 PRINT “TERR “;TR; :TR = VL. GOTO 1379

430 INPUT VL 1818 PRINT “PREY “; INT (P1);:Pl = vL' GOTO 1879

460 PRINT « PRINT : PRINT 10280 PRINT “PRED "; INT (P2);:P2 = VL' GOTO 1870

470 HGR 1830 PRINT "YIELD ";YD; YD » VL: GOTO 1870

480 REM PUT THE BARSE LINE ONTO THE SCREEN CWITH A GAP FOR ERCH YERR) 184@ PRINT “PREY SPAN “;L1;:L1 = VL« GOTO 1870

439 HPLOT 2,159 1930 PRINT "PRED SPAN “;L2;:'L2 = vL' GOTO 1078

3500 FOR I = 3 TO 242 STEP 22 1860 PRINT “CULL ";CUs:CU & VL

Si@ HPLOT TO I - 3,159 1078 PRINT " =) “jvLi" )

320 HPLOT I + 3,1%9 1988 IF X < 242 THEN GOTO 360

330 NEXT I 1098 REM "THE NEXT STATEMENT INPUTS A ‘DUMMY’ VARIRBLE TO KEEP THE
948 REM X IS THE CURRENT POSITION ACROSS THE SCREEN 1180 REM CURSOR ON THE SCREEN SO THAT YOU CAN VIEW THE FINAL PLOT
3% X = @ 1110 REM BEFDRE STRARTING RGRIN

3560 REM START GRAPH 1128 INPUT * ";R8

370 1132 GOTO 4@

REM FD IS THE AMOUNT OF FOOD AVAILABLE TO THE PREY

REM THE NEXT STATEMENT ENSURES THAT THERE WILL BE NO BIRTHS IF
REM THERE IS NO POPULATION!

IF Pl = @ THEN Bl = 8¢ GOTO 679

REM THE NEXT STATEMENT LIMITS THE BIRTH RATE TO R PERCENTAGE OF THE

REM THE PREDITOR BIRTH RATE IS PROPORTIONAL TO THE NUMBER OF KILLS

Ml AND M2 ARE THE NATURAL MORTALITY RATES FOR THE TWO SPECIES

THE NEW PREY POPULATION IS THE OLD ONE MINUS THE NUMBER OF
NATURAL DERTHS., MINUS THE NUMBER OF PREDITOR KILLS, PLUS
THE NUMBER OF BIRTHS., AND MINUS THE AMOUNT OF ‘CULL’ BY HUMANS

THE NEW PREDITOR POPULRTION IS THE OLD ONE MINUS NRTURAL DERTHS

Prey

Predator
O

YERR 3 CULL 1 ~> 7
Figure 3. Prey popuiation culled.

slightly more than its initial value, due
to the dynamic effects of the predator
population!

Suggestions for further work

The possibilities of this sort of thing are
endless. Naturally, the model I've used
here could be extended (one rather
obvious extension would be to put
names to the two species, and to try to
model a real system).

But there are other directions in
which the thing can move — what about
introducing seasonal variations in birth
rate, food yield, hunting capabilities, etc?

There’s even the possibility of making
the whole thing two-dimensional. Break
the territory up into a number of areas,
and see what happens when a change is
introduced into one area. ®
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FAIRCHILD

e AR S RS
A Schiumberger Company

OPERATIONAL

MELBOURNE (03) 877 5444
SYDNEY (02) 4395911

AMPLIFIERS

DEVICE
uRFTTY
uhFT72
uAFT74

w

DESCRIPTION

Sin?Ie BIFET Operational Amplifier
Dual BIFET Operational Amplifier
Quad BIFET Operational Amplifier
General-Purpose Operational Amplifier
General-Purpose Operational Amplifier
Voltage Follower Operational Amplifier
General-Purpose Operational Amplifier
Super Beta Dperational Amplifier
Super Beta Operational Amplifier
Voltage Foliower Operational Amplifier
Quad Operational Amplifier

Quad Operational Amplifler
General-Purpose Qperational Ampiifier
GeneraI-Pur;&ose Operational Amplifier
Super Beta Operational Amplifier
Super Beta Operational Amplifier
Quad Operational Amplifier

Quad Operational Amplifier

rkbgw

RS

e

AVAILABLE FROM

PROUVUDLY AUSTRALIAN

DESCRIPTION
General-Purpose Operational Amplifier
Super Beta Operational Amplifier
Super Beta Operational Amplifier
High-Speed Operational Amplifier
Quad Operational Amplifier
gjuﬂ Operational Amplifier

ideband OC Amplifier
High-Performance Operational
Amplifier
Precision Operational Amplifier
High-Speed Operational Amplifier
Instrumentation Operational Amplifier
Dual Low-Nolse Audio Preampliiier/
Operational Amplifier
FET Input Operational Amplifier
Frequency-Compensated Operational
Amplifier
Dual Frequency-Compensated
Operational Amplifier

:12°5f

-3

DEVICE DESCRIPTION

uA748  Operational Amplifier

pA749  Dual Audio Operational Amplifier/
Preamplifier

uAT58  Power Operational Amplifier

wATT6  Multi-Purpose Programmable
Operational Amplifier

pAT91 Power Operational Amplifier

pAT98  QOual Operational Amplifier .

1AR1458  Dual Internally-Compensated
Operational Amplifier

pA1458C Dual Internally-Compensated
Operational Amplifier

pA1558  Oual Internally-Compensated
Operational Amplifier

©A2902  Quad Operational Amplifier

#A3303  Quad Operational Amplifier

1A3403  Quad Operational Amplifier

pA4136  Quad Operational Amplifier

The George Brown

Electronics Group.

N.S.W.: George Brown & Co. Pty. Ltd. Ph. 519 5855 Telex AA21732
A.C.T.: George Brown & Co. Pty. Ltd. Ph. 80 4355 Telex AA62128
VIC.: Browntronics Pty. Ltd. Ph. 419 3355 Telex AA35886
S.A:  Protronics Pty. Ltd. Ph.212 3111 Telex AA88261
WA.: Protronics Pty. Ltd. Ph. 362 1044 Telex AA93883



The ZX PRINTER
— designed for use
with ZX81 and ZX80
with 8K BASIC ROM.
Alpha-numerics! Graphics!

— g [ — |

7X 31

PERSONAL COMPUTER o

COMPLETE WITH BASIC

MANUAL, LEADS, ONLY $199

e Graph-drawing and animated-display facilities.  ® Able to drive the new Sinclair printer

1 6 K-B YTE 150 * Multi-dimensional string and numerical arrays. (not available yet — but coming soon)!

® Up to 26 FOR/NEXT loops e Advanced 4-chip design, microprocessor,
RAM PACK $ ® Randomise function — useful for games as ROM, RAM, plus master chip unique,
well as serious applications custom-built chip replacing 18 ZX80 chips.

] = ) e Cassette LOAD and SAVE with named ZX Software Cassettes
ngher s‘pecmcatlon, d ?{f.%r?;"?w Silataabig t6 16K Bytasrwith Send for free catalogue of Games, Business,
lower price — how’s it done? Sinclgir RAM pack Y Educational, Junior Education. Encl. S.A.E.

Quite simply, by design. The ZX80 reduced FREE Ne“ BaSIC ZX81 Manual

the chips in @ working computer from 40 OF SO, {0 [ "= === == S S =ai S SIS D SIS Sl S S G SR M S S S G - e - -
21. The ZX81 reduces the 21 to 4!
The secret lies in a totally new master chip l ORDER FORM SlNCLAlR EQU'PMENT (A SlA) P/L l
gemgned bthmclair and custom-built in Britain 86-88 Nicholson St., Abbottstord, Vic. 3067. Ph. (03) 419 3033. |
n i
e S Eepaces 1echpstomne 260, | Ty e —— rewence [ Tow
Ready assembled ZX81 Sinclalr Personal Computer

connect to your TV (col or black h A
and cass eng e corde(r B erDMCrSEEyie) including leads, BASIC manual, excluding mains aaaplor_ $199

: o 3 16K-B[TE_RAM_pack (optional extra) $150
New, improved specification [~ 1.2 Amp Adaptor - $ 1750

e 780 a microprocessor — new faster version of ZXPrinter =T $190 i
the famous Z80 chip, widely recognised as the |

g

enclose cheque/Bankcard/Diners Club/Amex Total

|
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best ever made.

® Unique ‘one-touch key word entry: the ZX81
eliminates a great deal of tiresome typing. Key
words (RUN, LIST, PRINT, etc.) have their own
single-key entry

® Unique syntax-check and report codes identify
programming errors immediately

e Full range of mathematical and scientific
functions accurate to eight decimal places. L —— . E— e D S S - S — — N S TES S S L G G D S S

Address st — P'code

l Signature ____

|
l
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N.S.W.: ACORN ELECTRONICS, A E.D. MICROCOMPUTER PRODUCTS, B.B.J. COMPUTER SHOP PTY.LTD., CISA MICROCOMPUTERS PTY.LTD., COMPUTER FACTORY,
COMPUTER GALLERIE, COMPUTERLAND CHATSWOOD, COMPUTERLAND EAST SYDNEY, COMPUTERS GALORE, COMPUTER WAVE PTY. LTD., DAVID REID ELECTRONICS
PTY.LTD. DICK SMITHELECTRONICS, DIRECT COMPUTER SALES, L. & B. TELEVISION SERVICES PTY.LTD.. THE LOGIC SHOP, L.S.T. ELECTRONICS, MICLA SALES AND
SERVICE, MINIT COMPUTER SERVICE, PAUL DEREZ RADIO T.V. SERVICES, IRINITY COMPUTING. A.C.T.: COMPUTER WORLD, DICK SMITH ELECTRONICS, STEVE'S
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ROD IRVING ELECTRONICS, STRACHAN OFFICE SUPPLIERS. S.A.: ACUIS AUST.PTY.LTD. DICK SMITH ELECTRONICS, MYER S.A. STORES, OMNI COMPUTING.
QUEENSLAND: ALLIANCE COMPUTER PRODUCTS, COMPUTER CITY CUSTOM COMPUTER SERVICE, DATACOM. DICK SMITH ELECTRONICS, MYER QLD., THE LOGIC SHOP,
PURELY ELECTRONICS PTY.LTD. SCOTT'S AUDIO-OPTICAL, SOF TWARE 80, TEC ELECTRONIC IMPORTS. W.A.: DICK SMITH ELECTRONICS, MICROBASE.



{se your Motorola 6800
D2 kit to progam
2716 EPROMs

If you have been waiting for cheap, easy to program and
easy to use EPROMs before incorporating non-volatile
memory into your microcomputer system or building
dedicated microprocessor projects, then you need wait no
longer. With the 2716-type EPROMs now available and
this very simple interface you can program EPROMs very

quickly and cheaply using a Motorola 6800 D2 kit.

OVER THE PAST couple of years there
has been a remarkable development
in the EPROMs available for use in
microprocessor systems. After the
difficult-to-program 1702 EPROMs
with 512 x 8 storage, we saw the
2708 EPROM arrive with twice the
storage capacity (1024 x 8 bits) and
considerably simpler programming
requirements. The 2708 has become
relatively cheap, but many hobbyists
have probably been put off using this
device because it requires three power
supply voltages (+12 V, +5 V, =5 V)
when the rest of the microprocessor
system probably only uses one (+5 V); it
also requires a programmer capable of
switching a +26 V programming
supply, and it requires each location to
be programmed about 100 times in a
loop, making programming of individual
locations difficult.

Now we have the 2716, which makes
EPROMs much more attractive to
hobbyists. It contains 2K x 8 bits of
storage, uses only a single +5 V power
supply, requires a static +25 V pro-
gramming supply, with each location
being programmed with a single 50 ms
TTL-level pulse, and allows program-
ming of any number from 1 to 2048 loca-
tions at a time. And best of all is the
price — around $5 each in one-off
quantities from some sources. This
represents far better value than the
2708 ever did.

2716 EPROMs can be programmed
using a Motorola 6800 D2 kit and the
very simple and low-cost interface
circuit shown in Figure 1. The program-
mer interface connects to the user PIA
(Peripheral Interface Adaptor) of the
D2 kit. A programming power supply of
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Figure 1. 2716 EPROM programmer interface €ircuit.
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+24 V to +26 V is also required. The
interface circuit simply uses two 7475
quad latch ICs to latch the address
information from the PIA, and one diode
to feed +5 V to the Vpp pin of the 2716
with the +25 V programming supply
turned off. No pc board layout is given
since the circuit is so simple and the
method of construction will depend on
the system with which the interface is to
be used.

All the signal generation and timing
required are handled by a software
routine called ‘PG2716’, for which a full
listing is given. The routine latches the
address of the location to be pro-
grammed into the 7475s, then reads the
contents of that location, checking that
it is erased (i.e: $FF), programs the loca-
tion and then again reads the contents
to verify the programmed data. Each
address of the EPROM is programmed
in turn in this way. The waveforms
required by the 2716 for this sequence
are shown in Figure 2. Using these
waveforms and the comments in the
listing the operation of the routine
should be fairly easily followed. The
routine occupies only 170 bytes of
memory, and while the listing shows it
assembled beginning at location $1EQO,
it is relocatable without changes.
The only fixed locations used are
$A002-A005 and $A042-A043, which
are in the D2 kit stack RAM.

The principle of operation of the pro-
grammer is that the data to be stored in
the EPROM is first loaded into RAM
and then copied as a block into the
EPROM. The only restriction on load-
ing the data into RAM is that the eleven
low-order address bits (A0-A10) of the
data in RAM must correspond to the
address in the EPROM at which that
data byte is to be stored; i.e: a 2K x 8
block of data in the D2 kit RAM maps
directly to the 2716 EPROM.

The sequence of steps to be followed in
using the programmer is:

a. connect the interface circuit to

the D2 kit

b. insert the EPROM into the

interface socket

c power up the D2 kit

d. load the programmer program

and the data to be programmed
into the D2 kit memory

e. power up the +25 V pro-

gramming supply

2 enter the beginning address of

the data in the D2 kit memory
into $A002-3, and the end
address into $A004-5 via the
D2 kit keyboard (note that any
number of data bytes from 1 to
2048 can be specified.)

g start the programmer by

entering $1E00 G via the D2

kit keyboard
h.  ifthe EPROM is programmed
successfully, the JBUG prompt
-’ will appear on the D2 kit
display after approximately
100 seconds
1. power down +25 V program-
ming supply
J power down D2 kit
The EPROM is then programmed ready
for use.

In the event of an error, a software
interrupt of the programming routine
will occur.

a. if the SWI occurs at $1E33,
the EPROM was not correctly
erased

b. if the SWI occurs at $1E34,

programming did not occur
correctly
In either case, after the SWI, X = loca-
tion at which failure occurred, A = data
expected at failed location, B = data in
EPROM at failed location.

2758 (1K x 8 bit) EPROMSs can also be
programmed with this programmer.
2758 EPROMs are 2716 EPROMs with
only the lower or upper half working. To
program a 2758, load the data to be
programmed into the appropriate half
of a 2K x 8 block in the D2 kit RAM so
that the 1K x 8 data maps directly into
the working half of the 2K x 8 locations

COMPLTING TODAY

in the 2758.

One note of warning should be given
for purchasers of 2716-type EPROMs.
Some manufacturers, e.g: Texas
Instruments, have designated a three
power supply 2K x 8 EPROM with the
2716 code (e.g: TMS 2716). Be careful to
purchase the single power supply ver-
sion — from Texas this is the TMS 2516.

A place suitable for using 2716
EPROMSs, though it is not mentioned in
the manual, is in the two sockets on the
main D2 kit board provided for optional
PROMs. The straps on the board neces-
sary for 2716 use are E0-E4, E1-E2,
E3-E7 and E5-E9. All other connections
on the pc board are correct. Wherever it
is that you use 2716 EPROMs, one thing
is certain — you will never go back to
2708s.

The principle of using a program-
mable input-output port with a single
interface to program 2716 EPROMs
could easily be applied to micropro-
cessor systems using other processors,
e.g: 280, 8080, etc. It can also be applied
to programming other EPROM types,
and the author has built such an inter-
face for Intersil IM6654 512 x 8 bit
CMOS EPROMs.

(Ref- ‘An Ultra-Low-Cost Programmer
for CMOS EPROMs’, Electronic
Engineering (UK),Jan. 1981,pp23-25.) p
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Figure 2. 2716 EPROM programmer waveforms.
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Program Listing

#* 2716 EPROM PROGRAMMER
8004 PIAA EQU 58004
8005 PIACRA EQU 58005
8006 PIAB EQu t8006
8007 PIACRB €Qu £8007
A002 BEGADO RMB2
A0O4 ENDAOD RMB2
AD42 ADDPNT RMB2
1E00 Cé6 FF PG2716 LOAB #8FF
1€02 CE 8006 LOX #PIlag
1E05 80 31 BSR PIASETY
1E07 cé 20 LOAB =320
1£09 €7 00 STAB 0,X
1€08 FE AD02 LDX BEGADD
1€UE a9 DEX
1E0F 08 LoOP InX
1€10 FF AD42 STX AOOPNT
1€13 80 33 BSR OUTAOD
115 8D 53 BSR OATARD
1€17 86 FF LDAR #SFF
1|19 11 cBa
1€14 26 14 BNE ERROR1
1E1C 80 66 BSR DATAUR
1€1€ 8D 4a 85R DATARD
1E£20 FE AD42 LDX ADDPNT
1€23 A6 00 LOARA 0,X
1€25 1" CBA
1E26 26 0OC BNE ERROR2
1€28 8C A004 CPX ENDADOD
1€28 26 €2 BNE LOOP
1€E20 7€ EO8BOD JIMP RESTAR
1E30 FE AD42 ERROR1 LOX ADOPNT
1E33 aF Sul
1€34 3F ERROR2 Swl
#% SUBROUTINE TO SET PIAR LINES &S

Entry = X = PIA peripheral register address

8 w required deta direction pattern

PROGRAM ®e

User PIA

From begin aadress

fFrom end address

Pointer at eddress to be

read or programmed

Set PIAB as outputs

Initialize PIARB

Initialize ADOPNT

Update pointer

Output address

Read data and

verify EPROM

location erasure

Program EPROM location

Road location to verify

programming

Test if all locstions

progranmed

Return to JBUG

Not properly erased

Not properly programmed

INPUTS OR OQUTPUTS #&

(D = .in, 1 = out)

1E£38 6F 01 PIASET CLR 1,X Access ODDR
1E34 E7 00 STAB O, Set lines as 1/0
1€3C 86 04 LDAA #5046
1€3€ a7 01 STAA 1,X Access PR
1€40 39 RTS
##  SUBROUTINE YO OUTPUT ADORESS TD EPROM #&
Entry - ADDPNT = addre=s to be output
1€48 €6 FF DUTADD LOAB #5FF Set PIAA as outputs
1E44 CE 8004 LOX #PIAA
1€40 80 €9 BSR PIASET
1€4F B6 A043 LDAA ADDPNT4+1 Output lou byte

1E52
1€54
1E57

1E59
1E58
1E50
1ESF
1E60

1E62
1E64

1E66
1E68

Entry -
Exit -

1E6AR
1E68
1E6E

1€70
1672
1€74

1E76

178
1E74
1E€7C

1E7E

Entry -

1E84
1£86
1£89

1£688
1E8E

1£90
1E93

1E95

1E97
1£99

1E98
1E9€
1E9F

1ER1
1ERa
1ER6
1€48

1EARA

A7
B&
84

00
AD42
07

8a
E6
Ca
18
A7

10
02
EO

02

86
A4

EF
02

AT
39

02

*¢  SUBROUTINE
address latched
data in B

SF
CE
8D

DATARD
8004
ce

86
A4

OF
02
A7 U2
E6 00
86
AR
A?

20
02
02

39
L2

SUBROUTINE

address latched
ADOPNT points to data

ce
CE
80

FF
8004
AD

DATAWR

FE
E6

AD42
00

ce
E7

8004
oo

86 40

AR
A7

02
02

CE
09
26

0F 00
DOLYSO
FD

CE
86
LY
A7

8004
:12
02
02

39

COMPUTING TODAY

STAR 0,X to PIAA

LDAR ADOPNT

ANDA # $07 Mask of f high 5 bits
of high byte

ORAR #3510

LDAB 2,X Output high 3 hits

ANODB #SEO of address to PIAB

ABA and output low

STAA 2,X byte into latches by
setting addross strobe
high

LOAA # 8EF Set address strobe low

ANDA 2,X to latch address

STAA 2,X

RTS

TO READ DATA FROM EPROM ##

CLRB Set FIAA as inputs

LOX #PIAA

USR PIASET

LDAA # SOF Set PBS low to read

ANDA 2,X data

STAA 2,X

LORB 0,X Read data

LODAR #82¢ Set P85 high to end

ORAAR 2,X data read

STAA 2,X

RTS

T0O UWRITE OATA TO EFROM s¢

LDAB # 8FF Set PIAR as outputs

LOX # PIAA

BSR PIASET

LOX AODPNT Point to data

LDAB 0,X Fetch data

LOX #PfAA

STAB O,X Output data

LDAA #-540 Set PB6 high for

ORAA 2,X S50ms to program

STAR 2,X EPROM location

LDX # $0F0D SO0ms delay

oEX

BNE DLYSO

LDX #PIAR Set PB6 low to end

LDAR # £BF programming pulse

ANDA 2,X

STAR 2,X

RTS &
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Every car, like a new born baby, starts off with a beautiful
body. But the trick is keeping it that way, so the good news
is Wash-n-Wax and Glo-Wash from The Kitten System.

Now you can buy a beautiful
m body off the shelf, and keep your

car in showroom condition.
Whereas ordinary detergent and water may only

Glo-Wash is made
especially for cleaning your
valuable investment.
®
clean the surface, Glo-Wash removes stubborn road grime
that would otherwise become ingrained and cause your
paintwork to rapidly deteriorate.

- And if you want to give your car extra special protection,
The Kitten System brings you Wash-n-Wax. Wash-n-Wax is
the blend of specially developed high quality cleaning agents
and waxes that protects as it waxes your car’s body.

But the beauty of both Wash-n-Wax and Glo-Wash is their
wash-on/hose-off simplicity, there’s no need to chamois
anymore. And a good looking body won't cost you an arm
and a leg: a bottle of Wash-n-Wax or Glo-Wash will wash the
average car at least |7 times.

So for a good looking body, use Glo-Wash or Wash-n-Wax

from The Kitten
System at least once
a week.

GLOWASH

Speciaf'shampo?

et
/4
@ THE KITTEN SYSTEM
[ |
Kiw 3ii \_,/ l l [ ] ®

THE CREAM OF CAR CARE




Exclusive toMarantz. '
Very sophisticated Very superior.Veryexpensive.

represent the world’s most advan

ced, most inspired, most stringently -

tested and sophisticatedly engi-
neered audio equipment.

For the wealthy —exclusive toys.

For the connoisseur — the finest
hi-fi money can buy.

The Marantz TT1000 (around
$2500), with its precision-made
high density glass and golden
aluminium sandwich structure, is
Justifiably described as one of the
most beautiful turntables ever.

‘Playing a series of direct-
recorded discs, warped discs, discs
with nasty low frequency content
and discs requiring unusual track-
ability performance, showed clearly
that this system borders on
the superlative in areas where
even most good turntables only
provide good to above average
performance.’

SM1000

-

‘.. .the resonance characteristics
of the TT1000 are the lowest we
have yet seen from any turntable
irrespective of its selling price.’

“This 1s top-of-the-line equi
ment for people who rate hi-fi as
their greatest pleasure in life’.

— Louis Challis, Electronics Today
International, April 1981.
Similarly, the Marantz

—— .,

put through its paces so
technically surprising was
1ts performance that a second
series of tests was devised to
check the first results.

‘As aresult. ..

the MarantzSTS = N
.. .far ahead of m

any tuner
we have ever
measured and
better than any The TT1000s adjustablc.
tuner we have "a'f;hs'::’;";ggﬁ"
ever seen

audio insulator feet.
reviewed in any other
magazine, either local or
overseas.” — Paul de Noskowski,
Electronics Australia, April 1981.

MarantzGold.
The New Audio Standard.

eeuce corn snl o

i -
SM1000 Stereo Amplifier PEE———
(around $5000) is design- , maini P
ed to be the ultimate in "g E:ﬂ
luxury and performance. ¥ E YOy

When it was bench- Ovvy“Y § Vv O

tested by ETI Magazine

in an exﬁaustive lab study,

Louis Challis stated “The Marantz
SM1000 Amplifier has the capa-
bility to provide superlative
performance at home, in a labora-
tory, in a studio, or in a rock band
with the ease and panache of a
professional.

‘The power output claims are
modest for the unit is readily capa-
ble of producing 625 watts into
an 8 ohm load with both channels
driven.. .’

And when the Marantz ST8
FM/AM Tuner (around $700) was

Detailed specifications of these
exclusive Marantz Gold components
are available on request by writing to:

Marantz (Australia) Pty. Limited,
19 Chard Road, Brookva{e, NSW 2100
Phone (02) 9391900 Telex AA24121
Melbourne (03) 544 2011
Brisbane (07) 44 6477
Adelaide (08) 223 2699

Perth (09) 276 3706
Townsville (077) 72 2011




Sonab .is back!

CTRONIC

IFESTYLE

It's true. Not a word of a lie. Holders of the Sonab name in
Australia, Concept Audio, have ‘resurrected’ the name with
the release of a new Stig Carlsson product.

Sonab of Sweden Pty Ltd was
established in 1972 to market
in Australia the now-famous
Carilsson loudspeakers plus
Sonab-branded amplifiers, turn-
tables and cassette decks.

In 1977, due more to politics than
to economics, the Swedish-based
parent company closed down. Ser-
vice on all Sonab products however
was maintained and has been to this
day by Concept Audio Pty Ltd.

Going the National ‘Way’

National have just released what they claim is ‘the world’s smallest,
lightest, highest performance, easiest to operate’ stereo cassette

recorder, called the ‘Way'.

The player measures 75 mm wide
by 108 mm high by 28 mm deep
and weighs only 223 grams without
batteries.

The Way's compact dimensions
arise from the use of a specially-
fabricated flexible printed circuit
board, a Matsushita engineering
development. This fits neatly over
the tape transport system which
features a high-torque rare-earth
magnet coreless dc motor, high
quality drive belt, and an anti-rolling
mechanism to assure rotational
stability when listening on the move.
(Matsushita is National's parent
company.)

The head is secured by stainless
steel support, assuring excellent
tape-to-head contact and optimum
alignment. For fast-forward and
rewind, a special assembly moves
forward around the tape to push the
pressure pad away from the tape,
thereby avoiding abrasion of the
head or tape. A hyperbolic head is
employed to further improve tape-
to-head contact while reducing the
contour effect and improving low-
range reproduction, National say.

The Way is produced in three
styles, though all have the same
features. Play and stop buttons are
located on top and require only a
gentle tap to activate. Large, lock-
able fast-forward and rewind buttons
are located on the cassette lid;

Concept have delightedly an-
nounced that Stig Carlsson has
designed a new product to be known
as the OA.51 Ortho-Acoustic Loud-
speaker System. This system is now
available  throughout Australia
under the Sonab name through a
limited number of specialist hi-fi
outlets.

The speaker is designed to be

switching is accomplished via the
reel table spindles, so the buttons
are flat and do not protrude.

Even when the unit is in its sup-
plied belt holder, the user can
change cassettes and operate all
controls with one hand. A three-
position tape eq/tone selector gives
the user a choice of response char-
acteristics for normal and metal
cassette reproduction.

The open-air stereo headphones
supplied with the player have the
cord attached to only one side. Built
into the cord is a remote pause but-
ton which, in locked position, also
turns the power off to reduce battery
drain. Two stereo headphone jacks
are incorporated.

wall-mounted or to stand on a book-
shelf and has a recommended retail
price of $1100. The sound quality is
superb — typically Sonab inasmuch
as it offers a very open, clean
and detailed sound, according to
Concept.

Details from Concept Audio,
22 Wattle Rd, Brookvale NSW 2100.
(02)938-3700.

Other features include LED bat-
tery indicator, auto-stop, dc-in jack,
and external battery adaptor.

Quoted frequency response is
30 Hz to 14 kHz on normal tape,
30 Hz to 15 kHz on metal tape. Fast-
forward and rewind time is given as
120 seconds with C60 tape. The
unit is powered from two 1.5V cells.
Type AA cells fit within the unit, but
for longer playing times, a separate
battery pack taking D-size cells is
included.

The unit was due for release in
August and should be generally
available in September. Further
details from National Panasonic,
95-99 Epping Rd, North Ryde NSW
2113.

Beyer dynamic microphone

Beyer have released their new M300N(C) microphone, similar in
design to the widely used model M400.

Rank Electronics claim that the
M300 is a good quality microphone
with a stainless steel basket and is
intended to stand up to the rigours
of road use.

It is a pressure gradient micro-
phone with a very low feedback and
its capsule suspension significantly
reduces body noises. The M300 has

a cardioid pattern and a wide fre-
quency response of 50-15 000 Hz. It
is supplied with a 7.5 m Switchcraft
cable and clamp.

For further information please
contact Rank Electronics, 16 Suakin
St. Pymble NSW 2073. (02)449-
5666.
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Bring sanity back to hi-fi
market, says Technics chief

[n Japan late in June, Technics Marketing chief Peter Lee, told a
dealer/editorial seminar that hi-fi sales would remain depressed for
a while, but despite price cutting and dumping, Technics were
committed to bringing sanity back to the marketplace.

“The immediate future is
grim,” Lee said. “But those who
survive the current economic
depression will be the leaders.in
the future.”

He said that consumer dollars are
going into video, and that the situa-
tion for the hi-fi industry is made
worse by high interest rates that
make it difficult for dealers to com-
mit to stock. High home loan interest
rates were also taking money out of
the consumer market that would
otherwise be spent on hi-fi.

This has created problems in the
hi-fi industry and manufacturers
have been dumping stock since last
October. This has put new low price
points on hi-fi and in an attempt to

meet these new low prices points
the industry is being forced from
hi-fi down into low-fi.

Lee told dealers that Technics,
although committed to a bigger in-
volvement in the market place, was
pledged to try and bring sanity back
to hi-fi retailing. Technics plans to
attack the market in the next two
years on a number of fronts.

At the June Technics dealer/audio
conference the areas of attack were
mapped out.

The main thrust will be in 'new
wave' audio. This is compact hi-fi
and portable hi-fi for outdoor music,
plus component, system, audio
visual, and deck-receivers for
indoors.

This ‘new audio’ is breaking into,

This three-component range from Technics comprises an integrated amplitier,
tuner and graphic equaliser measuring only 315 mm wide which ‘plug in’ to
each other — no more cables. These are to be released into the ‘new audio’
area, where compactness, versatility and value for money are important.

Matsushita and Ampex get together

on video tape

Matsushita Electric Industrial Co of Japan recently announced that
their ‘M-format’ half-inch video recording format for broadcast use
had been adopted and developed by Ampex, aleading manufacturer

of broadcasting video equipment.

The M-format professional video
system employs a VHS half-inch
video cassette and enables a single-
unit configuration of camera/VTR
combination for electronic news
gathering (ENG) and electronic
field production (EEP).

M-format is said to have superior
picture quality and better portability
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over conventional three-quarter-inch
formats, and two Japanese broad-
casting equipment manufacturers,
Hitachi Denshi and lkegami, have
already announced that they will be
adopting the M-format system.
They exhibited the systems at this
year's National Association of
Broadcasters' convention.

and is expected to eventually take
over, the music centre and system
markets. The portable hi-fi will be
large portables, while the compact
hi-fi is the Walkman type hip stereo
using headphones. ‘Stereo to go', as
come peopile call it.

Although Technics sees the
audiovisual area becoming an
important market in coming months

More from Milty

it doesn't anticipate entering this
market for some time, other than to
supply tuners and video control
centres for hi-fi/video systems.
There are no plans for a Technics
video recorder or high quality
TV monitor, a move which many
consumers and retailers would
doubtless welcome.
Dennis Lingane

Concept Audio, the importers and distributors of Milty Products in
Australia, have announced some new additions to their record-care

range.

Firstly, following hot on the heels
of the now-famous Permostat anti-
static record treatment, is a product
to be known as Permoclean. This is
a fluid cleaner and the claim by the
manufacturer is that it will clean a
record as effectively as any profes-
sional record cleaning machine.

It is said to remove both organic
and inorganic matters from the
surface of a record together with the
removal of micro-dust particles from
the inner groove of the record.

A new pad has been developed,
known as the Duo Pad. This will be
used in both Permoclean and
Permostat kits in future and is a
double-sided buffing device.

The unique feature of the Duo
Pad is that as surfaces become old

Fostex monitor

Fostex recently released the
Model 6301 self-powered per-
sonal monitor.

This unit can be used to monitor
signals from tape recorders to elec-
tric guitars, from synthesizers to
amplifiers.

The use of the 6301's 10 watt
amplifier is available when no other
power service exists.

The compact size: 188 x 120
x 118 mm and its weight of only
3.2 kg make this unit very versatile.

Frequency response is quoted as
80 Hz to 13 kHz, distortion at 0.05%
at one watt output.

Suggested price is $198 each.
Distributed in Australia by Trade-
power International Pty Ltd, 115
Whiteman Street, South Melbourne
Vic. 3205. (03)690-6873.

and worn, replacement cartridges
will become avallable — therefore
allowing the Duo Pad to be used on
a continuing basis at a very econ-
omical price.

The final new product to come
into the Milty Products line-up is a
rubber work mat. This mat, which
comprises 55 000 tiny rubber tent-
acles, will hold a record firmly in
position whilst Permostat and
Permoclean are being applied. The
mat can also be used when applying
other record cleaning and treatment
processes.

All products are expected to be at
hi-fi shops and record bars in
October. Enquiries to Concept
Audio Pty Ltd, 22 Wattle Rd, Brook-
vale NSW 2100. (02)938-3700.

FOstex
MODEL 6301 PERSONAL MONITOR
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ICS help

).

edte in;from

fish and chips to silicon chips.’

If’s a long way from the counter of
a take away food bar to an electronic
technician’s work bench. But that’s what
George Raftou achieved in under three
years with ICS training. This is his story.

“I wanted a career, but I'd left school
carly, so I didn’t have much hope. I couldn’t
afford to go on apprentices wages. And
because of my education they wouldn’t even
have me at tech.”

That was three years ago, about the
time George saw the Internagonal
Correspondence Schools coupon in a
magazine.

“I don’t know why I picked
clectronics. I just figured with all the stereos
and TV’s around there seemed to be a lot of
opportunities.”

Study on full wages.

“The best thing about ICS was that ]
could study when it suited me and earn
good money at the same ume.”

ICS guided study helped George
progress quickly. Systemised lessons, study
notes and the guidance of a tutor make ICS
protirams onc of the most personalised
methods of learning. You learn at your own
pace, taking time over difficult areas, rushing
through subjects known to you.

After just one year, George passed his
first PMG exam. This enabled him to join an
electronics school that normally wouldn’t
take anyone who had left school so carly.

“1 joined halfway throu@ the year,
but was right up with the class,” George told
us

Today, George Raftou works with a
leading electronics company servicing

calculators. He hopes the next promoton
will see him in the company’s computer
division. All that achicved in less than three
years.

Turn your hobby into

a carger.

Like George Raftou you can use ICS
training to enter the world’s fastest growing
industry.

Check the ICS clectronics courses listed
below then nominate a specific course in the
coupon. We'll send you information without
cost or obligation.
1. Basic Electronics
2. Electronics Technician. Approved by
TETIA.
3. Electronic Instrumentation and
Control Systems.

A true ICS student story.

4. Electronic Technology.
5. Electronics Maintenance.
6. Radio-Electronic Telemetry: electrical
and clectronic aspects of telemetering.
7. Amateur Radio Opcrator’s Certificate
of Proficiency.
8. Digiual Electronics.
9. Data Processing.
10. TV Servicing. .‘%pproved by TETIA.
11. TV Principles.
12. Electrical Engineering Technician.
13. Electrical and Electronic Drafung.
14. Automobile Electrician.
15. Industrial Electrician.
16. Electncal Mechanic.

International Correspondence Schools
(A’sia) Pty Ltd. 400 Pacific Highway,
Crows Nest, N.S.W. 2065

Tel: (02) 43 2121.

———— e ——— o

[ am interested in the following course/s (please specify.)

I Mt/Mrs/Miss.

Pleasc Print Bankcard
Address.......... -
Postcode
Occupanon...... " Age.
Phone

Tick here if currendy full nme student. []

Write to your ncarest ICS city: Intermational Correspondence Schools.

Sydncy: 400 Pacific Highway, Crows Nest, N.S.W. 2065 Tel: (02) 43 2121.

Melboume: 18-20 Collins Street, Melbourne, VIC. 300 Tel: (03) 656 1950.
| Brisbane: 131 Elizabeth Street, Brisbane. QLD. 4000 Tel: (07) 221 0178.

Adelaide: 28 Grenfell Street, Adclaide. S.A. 5000 Tel: (08) 219 4154.

Perth: P.O. Box D157, Perth. W.A. 6001 Tel: (09) 321 8530.

New Zcaland: 45 Courtenay Place, Wellington 1. N.Z. 0376

L]
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Not Just
Speaker Wire

THE HIGH DEFINITION SPEAKER WIRE
SoTELT S

Conventional speaker wire limits the per-
formance of your sound system by de-
creasing power output, restricting dynamic
range, and reducing clarity and definition.
You can significantly improve the per-
formance of your audio system by switch-
ing from your present speaker wire to
Monster Cable.
Constructed of over 500 strands of high
purity copper in a unique configuration,
Monster Cable is specifically engineered
for low resistance, low capacitance, and
low inductance. The Results?

Deeper, tighter bass.

Maximum power transfer.

Increased clarity and definition.

Wider dynamic range.
Even low-powered systems show a remark-
able improvement. Recommended by
leading audio manufacturers, Monster
Cable is safe to use with all amplifiers and
receivers, regardless of design.
Don‘t be deceived by imitations. If it
doesn’t say Monster Cable you’re not
getting all the performance you paid for.

[ MMONSTERLCASLE™

DISTRIBUTED BY CONVOY SYDNEY (02) 358 2088

Avadabie from RSW—AUTO ACOUSTICS Syoney * ABSOLUTE SOUND Sens Souc * BING LEE DISCOUNTS Fasrheid * CAMPBEL L.
TOWN HI FI Campobeiown * DUTY FREE TRAVELLERS SUPPLIES Syoney " FUTURE AUDIO North Sydaey * THE Hi FI SHOP Hurstvie

LEISURE SOUND Syoney, Atarmon, Parramatta * LEN WALLIS AUDKO Lane Cove * MIRANDA HI FI Mranda, Parramatis. Roseiands.
Bondk Junction * PARI Hi Ft Summer Hll, Syonay * RUSSIN HI Fl Ashisid - WARRINGAM HI Fi Mona Vle * WOOLLAHAA ELECTRONICS
Woolatva ° CLASSIC CAR SOUND Acamsiown * EASTERN HI Fl Newcastie West ° HUNTER VALLEY ELECTRONICS Masiand

WORLD Bendgo * ONHIFL D. UPPLIES Brabane * REG MILL S STEREO Buranda * HANOO S M
F1 Toowong = DOWNTOWN Hi Fl Bnsoane * LIVING SOUND CENTRE Ashgrove * QLD. ENTERTAINMENT COMPANY Exght Mie Plams.
* GOLD COAST HI FI & STEREO SOUND Southgort * HIGHWAY SOUND CENTRE MR fsa * STEREO WORLD Casre * GEOFF
BRADFORD M FI Toowoomba * DISCO STERED SUPPUIES Townsvite * CUSTOM SOUND CENTRE Nambow STH. AUST
—BLACK! SOUND Blackwood * THE SOUND CRAFTSMEN Hawthom * TRACK HI Fl Adeiaxts * GRENFELL PLAZA Hi 1 Adelace
* ASLIN M1 Fl Mount Gamtser * WHYALLA TV § RADIO Whyalis WA —AUDIO DISTRIBUTORS Mosmen Park * THE AUDIO CENTRE
Wes! Parth * JAPAN H F) Park* ALBERTS TV S Porn* ELECTRONICS Esperance * NORTHWEST
AUDIO Karratha TAS,—UNITED ELECTRONICS Launceston * BEL CANTO Hobart * QUANT UM SOUND CENTRE Hobarn

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
levels 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, DM12 achieves all
this and more.

It's certainly smalil.

Just 355mm (14 in) high x 220mm B&w

(8% in) wide x 270mm (10%z in)

deep. LOUDSPEAKERS
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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New Audiogramme loudspeakers

Latest in the range from Australian speaker maker, Audiogramme,
is the ‘Series Two’ AG model lineup.

There are four models in the
range, designated AG 25, AG 45,
AG 65 and AG 85.

The AG 25 is a compact two-way
bass reflex system with a 215 mm
bextrene cone bass-mid driver and
a 25 mm soft-dome tweeter. Cross-
over is at 2.5 kHz and response
is quoted as 50 Hz to 20 kHz. Impe-
dance is 8 ohms and it measures
530 x 295 x 295 mm.

The AG45 is a three-way bass
reflex model measuring 700 x 295
x 295 mm. It uses the same bass-
mid driver and tweeter as the AG 25
with the addition of a 19 mm soft
mylar dome super tweeter. Cross-
overs are at 2.5 kHz and 10 kHz.
Response is quoted as 45 Hz to
25 kHz and nett enclosure volume is
40 litres.

The AG 65 is an acoustic suspen-
sion type, unlike the rest. It is a three-
way system employing the same
drivers as the AG45. Crossover
frequencies are located at 2 kHz and
10 kHz. Response is quoted as 38 Hz
to 25 kHz. Enclosure volume is

58 litres and impedance 6.5 ohms.
The cabinet measures 790 x 330
x330 mm.

‘Flagship” of the range is the
AG85. This is a bass reflex
enclosure measuring 760 x 355
x 355 mm employing a four-way
system. Bass driver is a 265 mm
bextrene cone unit, mid-range is
a 60 mm soft polymer dome unit,
while the tweeter and super tweeter
are the same as employed in the
other models. Crossover frequencies
are located at 1.2 kHz, 3 kHz and
10 kHz. Response is given as 35 Hz
to 25 kHz and the impedance as
8 ohms. This unit includes stands,
whereas stands are optional on the
others.

The speakers have input power
ratings of 80 W, 100 W, 120 W and
150 W for the AG 25, AG 45, AG 65
and AG 85 respectively.

Further information from Audio-
gramme Loudspeakers, P.O. Box
24, Indooroopilly Qld 4068. (07)
369-9670.

Convoy get Systemdek

Just as we went to press, Convoy International were crossing their
eyes and dotting the tees on an agreement to handle the Systemdek

turntable in Australia.

Convoy will release the System-
dek Il here this month. This unit
features a 24-pole precision syn-
chronous motor mounted on an
anti-vibration assembly within the
cylindrical housing that stands on
three levelling legs.

The platter is belt driven and is
quoted to start up in two seconds for
audible stabilisation. Two speed
operation requires manual change
between 33 and 45 rpm.

The platter is a 1.73 kg 10 mm

thick glass slab and the record mat
is made of high density lambs wool.
Wow and flutter is quoted as
0.09% DIN (peak, weighted), rumble
as 78/77 dB (DIN B weighted) and
hum as —~72 dB (DIN B weighted).
Itis expected to sell here for $399.
A spirit level for setting it up can be
obtained for $3.99 too. Details from
Convoy International, 4 Dowling St,
Woolloomooloo NSW 2011. (02)

When the sound has to be i
frust Shure

When sound is your business you can't
afford equipment that's second best. When
it comes to microphones there's one name
you know you can trust — Shure.

We are in the business of setting
standards. Our new SM85 sets new
standards for hand held microphones.
While it is a condensor microphone of
studio quality, the SM85's tough,
lightweight case and capsule cushion
make it ready for the roughest use. And
distortion figures are superior to some very
expensive ‘studio only’ condensor mikes.
Contact Audio Engineers for expert advice
on the microphones you know you can

trust.

INDUSTAY ASSOCia TiON

ght,

Audio Engineers P/L

342 Kent St, Sydney Phone (02)29 6731
Victoria (03)44 3295 Queensland
(07)369 9670 WA. Athol M Hill (09)325 7811
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Mini stereo

Sanyo's M-G10 is a rugged and
light portable cassette player
with positive, simple controls.

Weighing only 310 gms and
3.2 cm thick, M-G10 comes com-
plete with a shoulder strap and carry
case. A set of comfortable, foam-
cushioned headphones lets you
listen anywhere.

Tape heads are designed to give
excellent stereo performance from
all tapes, including metal. The unit
has locking controls for fast-wind of
the tape in either forward or reverse,
and the automatic stop mechanism
disengages the tape at the end of
play.

Sanyo’'s M-G 10 operates on three
‘AA’ size batteries or ac power with
an optional adaptor. Suggested
retail price is $78.

For further information, contact
Mr. W. Fabiszewski, Sanyo Australia
Pty Ltd, 225 Miller Street, North
Sydney NSW 2060. (02)436-1122.

New Mordaunt-Short speakers

Further to the successful launch of the Mordaunt-Short Series 3
loudspeakers, Concept Audio, their Australian importer and
distributor, has announced a new addition to the range.

This is to be known as the Ms-20
and will comprise identical compo-
nents to the Carnival Series 3.
However it will be housed in a con-
ventional wooden box and finished
in a black stain.

This new two-way loudspeaker
system will have a recommended
retail price of $398. Enquiries to
Concept Audio, 22 Wattle Rd,
Brookvale NSW 2100. (02)938-3700.

‘Off the rack’ stereo

Within a year or so we could be buying our hi-fi components off a
rack packaged in a plastic bubble card.

The concept might appear ridicu-
lous now, but after seeing what
Technics has in store for us this
coming year that possibility is not so
ridiculous.

Technics plan to release a new
midi hi-fi system this month in which
all the components simply plug into
each other. It does away with the
need for RCA leads and a rat’s nest
of wiring in the rear of the
components.

You simply buy an amplifier, then
a tuner and plug the tuner into the
top of the amplifier, each having
specially located connection sockets.

The cassette deck, and any other
hi-fi component like an equaliser,
plugs in in the same way. It takes all
the hassle out of installation.

In the initial release the com-
ponents will all still carry their own
power transformers and power
cords and so will still need to have a
Kambrook type power board.

But the next step could be to do
away with the transformers in all the
add-on components. One would
need only a power transformer in
the amplifier. The power supply for

components would then be taken
from the amp via the interconnect-
ing ‘bus’ sockets.

This would make them very light,
much cheaper to produce, and
could eventually lead to a self
service supermarket type shop.

You simply select your hi-fi system
in components and then plug one
into the other for both power and
audio. No wiring and no fuss
installation.

The Technics ‘midi system’ is ex-
pected to sell uider $1000 and is
being described by Technics as
“personat audio” because it will
appeal mostly to teenagers looking
for a sound system for the bedroom,
or a young couple wanting a sound
system for a flat in which space is at
a premium.

The systems will have a minimum
of 25 watts although consumers will
eventually be able to select different
amplifiers with different power
performance.

Technics expect this personal
audio to take around 30 per cent of
the audio market quite quickly.

for only $2950
inctuding

o LENTIK PDM 1000 MIXER

e TWO TECHNICS SLB 202
TURNTABLES

o LENTIK 150W RMS POWER AMP

o TWO LENTIK 112 HT 3 wAY
ENCLOSURES (rated at 150W
RMS EA)

ALL NECESSARY LEADS

o MUSICOLOR tv

o FOUR PAR 38 LIGHT BOXES
{four globes in box)

e ONE YEAR PARTS AND LABOUR
WARRANTY

Comple!e Disco System

e MICROPHONE HEADPHONES AND

LaNTs.

tecevecunrany

LENTIK PA 4200

o 150W RMS

» 4 CHANNEL

o BUILT IN REVERB

o BASS AND TREBLE CONTROL ON
EACH CHANNEL

® MASTER VOLUME AND MASTER
REVERB

Without
$565 famered - - $5I6
LENTIK SLAVE AMPS
e 75W MONO $299
e 75 + 75 STEREO $390
e 150W MONO $350
e 150 4 150W STEREO $495
o 350W MONO $430

MANUFACTURED IN QUEENSLAND BY:
UNITED SOUND SYSTEMS
Corner Ann and Warner Streets, Fortitude Valley 4006. Phone 52 2899, 52 7538
SERVING QUEENSLAND AND NORTHERN NEW SOUTH WALES

UNITED SOUND SYSTEMS
QLD. AGENT FOR ETONE

Models available ex stock

611 12" 300 mm 30W RMS $34.90
616 12" 300 mm Twin Cone $42.60
511 12" 300 mm 40W RMS $45.10
516 12" 300 mm Twin Cone $60.20
231 12" 300 mm 60W RMS $66.20
236 12" 300 mm Twin Cone $79.20
241 12" 300 mm 80W RMS $82.95
246 12" 300 mm Twin Cone $88.20
451 12" 380 mm 100W RMS $140.50
484 12" 380 mm 200W RMS $220.40
801 15" 380 mm 200W RMS $242.20
805 15”7 380 mm 250W RMS $247.30

BACKGROUND MUSIC TOO EXPENSIVE
NOT WITH A LENTIK AM/FM AUTO REV

CASSETTE RADIO

—AM/FM Radio —Built in 20 watt
—Auto Reverse Amplifier
Cassette Deck —1line out socket

Only requires speakers

$399

All prices include freight to Qld.
Coastal Cities.

Trade inquiries welcomed.
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The range of Hi-Fi equipment
you thought was beyond your
means Is now within your grasp.

INTEGRATED AMPS
TUNERS

CASSETTE DECKS
TURNTABLES
RECEIVERS

SEPARATE AMPS
SPEAKERS
CARTRIDGES
HEADPHONES

SYSTEM COMPONENTS

A Hundred Years of Musical Experi¢nce

® Yamaha Hi-Fi catalogue.

Name
Address

Postcode

VAR B
| 3

Yamaha Hi-Fi Division, Rose Music Pty. Ltd.,
17-33 Market St., South Melbourne. Victoria. 3205.

MCR/RM 3861 E




Up till now, about the only place you But now Sanyo has answered that problem
could hear great sound outdoors was at arock  beautifully, with a new range of portable
concert. Stereo Radio/Cassette Recorders, with

detachable speakers. The quality of sound is,

b -
P SANYO 5
‘ o So now, enjoying great sounds in the great
7 W / outdoors, or anywhere else for that matter, is

as easy as picking up one of these new Sanyos.
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PH420K PH460K PH480K PH492K

In addition, Sanyo are now distributors in
Australia for Fisher Equipment, and we are
pleased to announce their new range of
portable Stereo Radio/Cassette Recorders,
with detachable speakers.

Obviously, there’s not enough room here to

go into details, so wed like to suggest you see
your nearest Fisher retailer.

As they say, hearing is believing.
But, that’s life.

727/ FISHER

Distributed by Sanyo Australia Pty Ltd




Nakamichi High-Com 11
noise reduction system

Is this the noise reduction system ‘... . for all seasons? Very
probably, for, apart from providing 20 dB of noise re-
duction and improved dynamic range for tape recorders
of all sorts, the High-Com Il can probably achieve
adequate decoding for CX-encoded discs!

IN THE LAST three weeks I have
reviewed a number of excellent original
half-speed mastered recordings from
Mobile Fidelity in the States. Two of the
most exciting of these are Ear] Klugh’s
‘Finger Paintings’ (MFSL1-025) and
Respighi’s ‘The Festeromane — The
Pines of Rome’, starring the Cleveland
Orchestra and Lorin Maazel (MSSL1-
507). These records are typical of the
latest generation of half-speed mastered
microgroove records with imported
pressings and superlative plating being
produced in Germany, America and
Japan. The real advantage of these
records is not just the loving care and
attention given to the original musical
production, but more importantly the
technological loving care given to their
mastering, and most particularly to
their pressing.

With all this attention, the maximum
dynamic range that can currently be
achieved on a conventional microgroove
record, even with half-speed mastering
recording in the studio and lots and lots
of good luck, is about 65-68 dB.
Obviously, with digital recorders cap-
able of producing 96 dB of dynamic
range, this falls somewhat short of the

124 — September 1982 ETI

NAKAMICHI HIGH-COM |l

NOISE REDUCTION SYSTEM

Dimensions: 482 mm wide x 82 mm high
X270 mm deep

Weight: 5 kg

Manufactured: by Nakamichi Corporation,

Tokyo, Japan
Price: $400

Distributor:

real dynamics that the medium is cap-
able of producing. In most cases it even
falls short of the best performance that
your amplifier, and even your loud-
speakers, are capable of producing.
Early in the 1970s or thereabouts, a
little known band of entrepreneurs in
America, under the banner of Sheffield
Laboratories, commenced recording
and marketing direct-on-disk records
whose technical excellence and music
quality were just the sort of thing people
like you and I were looking for to show
off the real capabilities of our high
fidelity systems. Obviously, direct-on-
disk is very nice, but it is also very
difficult to execute, relatively expensive
and unusually complex for the
musicians, who found, like Dame Nellie
Melba back in the years of the pre-
electronic recording, that if you were

Louis Challis

wrong, you were wrong, and had to start
recording again from scratch.

The development of digital recording
has not really solved those problems, it
has only exacerbated the difference
between the best that the laboratory
and studio technology can produce, com-
pared with the modest yet reasonable
dynamic range -capabilities of the
modern microgroove record. There is no
point in having a digital recorder with a
96 dB dynamic range, a home hi-fidelity
system with 100 dB dynamic range, and
then a record with something between
50 and 68 dB of dynamic range, depend-
ing on which record you happen to buy,
how clean it happens to be and a variety
of equally significant other little factors
which add up to a big difference in total
performance.

Noise reduction systems

We have previously written about
the Dolby A, B and the new Dolby C
noise reduction systems, and also
dbx, which have all played exciting
and important roles in the devel-
opment of tape recorders with
superior signal-to-noise performance.



That’s all very nice, of course, but by
and large, with the exception of direct-
on-disk and the best of the digitally
encoded recordings, nobody has done
very much about the microgroove
recordings. (The possible exceptions, of
course, are dbx with their specially
encoded records, and AEG Telefunken
of West Germany and Nakamichi, who
together developed the High-Com
system based on the Telcom C4D system).

The C4D system was developed for
broadcast stations and recording
studios, and was intended to provide the
best features of dbx and, I suspect, some
of the best features of the Dolby system
as well. The High-Com system was
developed some three or four years ago
and the High-Com II is a more recent
development which reached the Aust-
ralian market in 1981. Surprisingly,
more recently another equally important
noise reduction system specifically
developed for records has been released
in America and is being pushed very
solidly under the banner of the CX
format. When I looked more closely at
the CX concept and the High-Com II
concept, | was amazed at the similarity
of their encode/decode or compress/
expand characteristics. These are both
essentially based on the use of a 2:1
expansion and 1:2 compression ratio for
signals normally falling within the

-20-dB to +10 dB range.
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Encoding-decoding characteristics of the Naka-
michi High-Com [l system. (From Nakamichi
information brochure.)

The significant difference really
between the High-Com II and the CX
compression/expansion system is that
the High-Com divides the audible
spectrum up into two bands, with dif-
ferent threshold points for changing
encoded to normal amplification
threshold. Thus signals above 10 kHz

High-Com

Conventional

Deck 680

Tape ZX (Metal)
Freq SKHz
Level 10d8

Transient response of the Nakamichi High-Com II
compared to a conventional compander. (From
Nakamichi information brochure.)

have a 0.5 compression ratio which
starts at —25 dB, the signals between
10 kHz and 3 kHz start at —18 dB, the
signals down to 400 Hz start at —16 dB,
whilst signals below 50 Hz start at
—12 dB. This selective compression and
expansion threshold point is designed to
make best use of the dynamic range
excursion characteristics, which can
conveniently be encoded on either a tape
recorder or on a conventional micro-
groove record. The major attribute
claimed for the system is that it provides
a genuine 20 dB improvement in signal-
to-noise ratio, compared with either
tape format or normal microgroove
record format. More importantly, there
is little penalty in terms of loss of com-
patibility with normal format, and the
signal-to-noise improvement extends
for the full frequency range of the
recorded material, unlike with Dolby B
or Dolby C. One could argue that this isa
variation on the basic theme of the dbx
system, but as it takes place over a
somewhat more limited range, it
maintains a basic similarity and com-
patibility with both tape recorder and
conventional record formats.

Design and appearance

The High-Com II typifies the
Nakamichi concept of design and
appearance. The unitis really primarily
intended for rack mounting as a sub-
element associated with a tape
recorder/amplifier system and, as
Nakamichi will tell you, preferably
with a Nakamichi cassette recorder.
However, don’t be misled; it can work
with anybody’s brand of recorder and
with any type of tape recorder, i.e: reel-
to-reel, compact cassette, micro-cassette
or cartridge.

The front panel is finished in black
with white engraving. On the left hand
side are two VU meters, each reading

from +10 to —40 VU and featuring rear
illumination. In the centre of the front
panel is a mode switch with four set-
tings: ‘record’, which is the position used
for encoding; ‘pass’, which allows
signals to pass through the unit without
encoding or decoding; ‘playback’, which
is the decode mode for tape recorders;
and ‘disk’, which is the decode mode for
playback from a High-Com-encoded
disk (or, as it transpires, is also most
probably equally suitable for a CX-
encoded disk).

Adjacent to the mode switch is the
filter tone switch, which also has four
positions, respectively: ‘subsonic’,
which provides —10 dB of attenuation
at 20 Hz and —40 dB of attenuation at
11 Hz; off’; a ‘multiplex’position, which
provides 35 dB of attenuation at 19 kHz;
and a ‘400 test tone’ position for provision
of the internal level calibration and
system alignment signal for use with
either tape recorder or record player.

On the right hand side of the deck are
two recording level controls for setting
the record level and calibration level for
left and right channels of tape recorders
or High-Com or CX-encoded disks.

On the extreme right hand side of the
front panel is a master volume control,
which provides similar functions to the
two adjacent recording level controls
but within one single potentiometer.
Adjacent to it is an illuminated power
on/off switch.

The rear panel contains four sets of
coaxial line sockets, with four pairs of
sockets for line in and line out and four
pairs for connecting to a recorder.
Adjacent to each of the recorder in and
out sockets is a rotary calibration con-
trol for setting the correct operating
point for the record and/or playback
decode modes when using the internal
calibration signal. All that is required
to operate the system correctly is to
patch it up with four pairs of coaxial
leads to your amplifier, or amplifier and
tape recorder, to achieve the full cap-
abilities of its encode and decode
capability.

The inside of the unit features four
large-scale socket-mounted 24-pin
integrated circuits, twelve 8-pin
integrated circuits and eleven trans-
istors. These are mounted on one
medium-sized printed circuit board,
which encompasses approximately two-
thirds of the chassis area. Only the
transformer, the two VU meters and a
few other components at the rear panel
and on the front panel are separately
wired through to the board. In typical p
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MEASURED PERFORMANCE OF NAKAMICHI HIGH-COM II SYSTEM

SERIAL NO. 03142

FREQUENCY RESPONSE

INPUT IMPEDANCE
LINE
PLAYBACK

OUTPUT IMPEDANCE
PLAYBACK MODE (decode)
{at OdB output level)

63Hz xiiz
2nd -54.0 -56.2
3rd -64.4 -65.7
4th -70.9 -85.7
Sth -80.2 -80.6
THD 0.21 0.16
{(at +6dB output level)
63Hz kiiz
2nd -52.8 -54.0
3rd -58.7 -60.4
4th -66.2 -82.5
Sth -78.1 -77.9
THD 0.26 0.22

INTERMODULATION DISTORTION

f3 = 330Hz and f; = kH

DISTORTION component near

COMBINED LEVEL AS INDICATED ON HIGH-COMM V.

LEVEL £2= 2f)
+5aB -49.3dB
+3dB -51.5dB
odB -56.1dB
-5.0dB -62.9dB
-10 dB -65.0dB

z mixed 4:1

8kHz

£, - £
-47.4dB
-48.3dB
-50.6dB
-53.1d8
-55.7dB

COMPRESSION / EXPANSION RATIO

COMPRESSION
EXPANSION

SIGNAL TO NOISE IMPROVMENT

GX650P deck

SONY TC-FX6C

(see curves)

20-20000Hz *1dB
LEFT RIGHT
32k ohms 33k ohms
33k ohms 33k ohms
LEFT RIGHT
6.3kHz 10kHz
-54.1 -53.8 dB
-63.5 - dB
-75.6 = dB
= - dB
0.21 0.20 %
6.3kHz 10kHz
=57.6 -51.0 dB
-58.4 = dB
-76.4 = dB
= = dB
0.29 0.28%
U. METRE.
£, + £ £, + 2f;
-54.5d8B -48.7d8
-55.8dB =-50.5dB
-58.8dB -55.5dB
-64.1dB -61.7dB
- -67.2dB
1:2 (see graphs}
2:1 (see graphs)
17dB(Lin) 19dB(A)
18dB{Lin) 20dB(A)

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 without the express
written agreement of the Managing Editor.




Nakamichi thoroughness the printed
circuit layout from the underside of the
card is clearly printed on the front, as
are all the component designations to
simplify troubleshooting if and when
servicing has to be performed.

Two things are clear: firstly that the
special integrated circuits providing the
High-Com function have been specially
fabricated for this particular module,
and secondly that the extent of the
circuitry involved in the High-Com II
system is more complex and more
demanding in terms of its overall per-
formance capabilities than the compar-
able CX circuit encoder/decoders (which
are single-band rather than two-band
devices). The main features the High-
Com system offers are the two-band
frequency selective encoding/decoding,
and the ability to reduce the low
frequency modulation of high frequency
components during transients which
are part of normal programme content.
This is obviously more critical when
recording onto cassette decks, where
high frequency pre-emphasis and hiss
problems are far more important than
they are in the case of a record.

One obvious question that could be
asked is, “To what extent is the High-
Com system more useful than Dolby B
or Dolby C?” In the case of Dolby B this
18 very easy to answer, as the High-Com
circuit is capable of producing at least
12 dB more effective signal-to-noise
ratio than is achievable on a Dolby B
recorder. If one takes into account the
greater headroom and top-end dynamic
range of the High-Com system, then
this figure can be increased to almost
18dB.

On test

The objective testing of the High-Com II
system was straightforward. The first
set of results we produced was a set of
level recordings showing the record
mode or what might otherwise be called
the encoding process for the High-Com.
These show clearly how the primary
compression in the mid-band region
extends from typically 10 Hz through to
4 kHz, above which point a gliding
increasing level of de-emphasis takes
place to further reduce the amount of
high frequency signal on the tape. In the
range 30 dB to 40 dB a modified low
frequency de-emphasis is introduced, so
that the likelihood of low frequency
modulation interacting with mid-
frequency components above 100 Hz is
reduced.

It is in this region that the ‘anti-

pumping’ capabilities are provided,
which are the means by which the tonal
and frequency level balance for both
singing and music is maintained.

The non-linearity of the curves is
matched by a directly comparable
inverse function in the playback or
decode mode, which is shown on the
expanded-range level recordings. The
degree of expansion over the range
—30 dB to 0 dB, together with the high
frequency pre-emphasis, becomes quite
pronounced for signals above 20-25 dB,
whilst a consequent de-emphasis takes
place for signals in the —30 dB range
down to the lower-level signals.

Tape hiss (as well as record surface
noise) is dramatically reduced, so that
overall dynamic range is increased by
more than 20 dB. To prove this more
effectively, I decided to use a conven-
tional reel-to-reel recorder in the form of
an Akai GX650D, which is not equipped
with any internal noise reduction
system. I would have preferred to be
able to record from input to output and
output back to input on the High-Com
system, but without a second unit this is
not feasible. I found that the dynamic
range for the A-weighted signal-to-noise
ratio relative to 0 VU was expanded
from a normal 55 dB up to a very much
more desirable 74 dB, whilst the true
total dynamic range was expanded to
85 dB relative to the 3% third harmonic
distortion. An 85 dB dynamic range is
not to be scoffed at, and I was very
impressed.

I repeated this exercise on a Sony
TCFX6C and was even more surprised
to find that the enhancement took the
form of an effective reduction in the
level of mains frequency signal, so that
the unweighted noise level improvement
relative to 0 VU was 18 dB and the
A-weighted improvement 20 dB.

An equally important factor that
required assessment was of course what
the distortion characteristics would be
during either decode or playback mode
at say, 0 dB or +6 dB relative to normal
output. I was pleased to find that the
highest level of distortion measured at
0 dB was 0.21%, whilst at +6 dB it was
still only 0.29%. These are excellent
figures, so my next concern was whether
a similar performance would be
achieved for intermodulation distortion,
which in a device of this type, with so
many changes or non-linearities of fre-
quency response, might well prove to be
troublesome. This test was performed at
levels of +5, +3, 0, —5 and —10 dB. The
highest level of an intermodulation dis-
tortion product that I could measure

was —47.4 dB at the f5-f; frequency at
+5 dB, and —55.7 dB at —10 dB. Over
the range +5 to —10 VU there was a
slow but small improvement in inter-
modulation distortion, but the level of
the intermodulation distortion products
was nonetheless excellent and generally
less than 0.4%, becoming almost
immeasurable at most of the inter-
modulation frequencies below —10 VU.

All the other parameters proved to be
within the manufacturer’s specification
and therefore no cause for concern.

Subjectively

The acid test of any system in the end is
the listening test. I continued the test-
ing of the High-Com system with a
series of cassette recorders, tape
recorders and most particularly with
the Nakamichi demonstration test
record. This is pre-encoded with the
High-Com II record characteriestics, so
that on playback a dynamic range in
excess of 86 dB is theoretically possible.
The demonstration record has been
made in America, not Japan, and the
choice of music is excellent. I spent more
than an hour of rapturous listening and
re-listening to the record to convince
myself that I was listening to a record
and not to a digital tape. That record
convinced me that the High-Com II
system really does work, does almost
everything claimed for it, and that in
most respects offers an unquestionably
superior performance (at a significant
price penalty) when compared with
Dolby B, Dolby C and even the best of
the dbx systems.

This system, of course, is designed to
be used principally with tape format,
whilst the CX system that CBS has just
started marketing is designed to be used
only with records.

Summary

The High-Com II system really works.
It does its job better than I would have
expected, the only disadvantage being
that we have another noise reduction
format to add to five existing formats,
with a sixth, the CX system, soon to be
added. The one grace-saving feature
here is that I suspect the High-Com
system will be almost fully compatible
with the CBS CX system, and if this
proves to be so, then by purchasing this
unit you may well save yourself the cost
of a CX decoder, whilst at the same time
being able to produce your own ngh-
Com-encoded tapes.
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MINI-MART

Where readers can advertise —
For Sale/Wanted/Swap/Join.

® We'll publish up to 24 words (maximum) totally free
of charge for you, your club or your assoclatlon. 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 tum 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. Reasonabie 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 advertto:

ETI Mini-Mart,

4th Floor, 15 Boundary St,

Rushcutters Bay NSW 2011.

AUDIO

AMPLIFIER — Davred 8+8 with Rank-Arena
speakers., Cost $140, sell $70. Auto turntables,
without base, suits amp — $20. (02)419-2568 after
7pm.

AUDIO SPECTRUM ANALYSER — stereo, 20 Hz to
20 kHz. Merguro-Mat 140. Ideal testing amplifiers,
mics, tape decks etc. Mint condition, $990 ono.
(02)46-5451.

SPEAKERS — ABC monitors used by ABC record-
ing studios, large 15” woofers, midrange and
tweeters. New speakers in each. Superb sound,
$550 ono. (02)46-5451.

REALISTIC TM102 stereo tuner with outdoor
antenna. Both only 5 mths old. Together cost over
$120, sacrifice both for $60. (08)251-1649.

0BX 117 dynamic range expander, $150. Glenn
Stewart (02)387-3801 or write 7/290 Birrell St,
Bondi NSW 2026.

TUBE AMPLIFIERS: Quad 22 pre-power amp, Leak
60 pre-power amp. Spare Mullard tubes, mint
condition, from $150. (02)46-5451.

SPEAKERS: Richard Allen 15-inch woofers in
large four-way cabinets. Superb sound. $400 ono.
(02)46-5451.

FOR SALE: Printed circuit board Circuitape
system autopos etching tank processing unit,
incl. exposure unit and gold plating gear, plus
chemicais. $300 ono. (02)666-7969.

STORAGE OSCILLOSCOPE, BWD 845, dc —
30 MHz, dual trace, dual timebase with delay, auto
storage x-y, alt, chop, add. Tube OK. Probes and
manual. $1700. S. Leonard, (03)419-5111 bh.

CRT — B/W, 53 cm, from AWA K130 chasslis.
Deflection coils Included. May not work. $20.
Phone Michael (Jnr), (03)481-6062 a.h.

SORCERER Mk1, 32K c/w monitor, $800. Sony
TC-755 tapedeck with 102" reels, $400. Sansui
AU-555A amplifier, $50. (004)25-2324.

WANTED: two copies “Acoustics” by L.L. Beranek,
Pub: McGraw Hill. J. verrenkamp, 4 Commercial
Rd, Highett Vic. 3190. (03)555-4766 b.h.

COMMUNICATIONS

WANTED — TELEPRINTER. Teletype Model 15 or
Siemens Model 100. Details to Frank Rees, 27 King
St, Boort Vic. 3537.

PARABOLIC DISH antenna, 4 metre diameter.
Easily transported sections. With stand. Rigid
construction, $1500 ono. David (03)481-4237.

MISCELLANEOUS

COMPUTERS

ELECTRONIC 12-tune doorbells, fully built and
tested, total of 75. Would sell for $34.95 ea, the lot
only $900. Phone Bert, ah, (03)758-4086.

MATERIAL TO MANUFACTURE 500 ‘TK 101’ elec-
tronic ignition units. 2000 24 x 18 glossy posters. if
you have the knowledge and time you can gross
$30 000. | will sacrifice for $3000. Phone Bert, ah,
(03)758-4086.

FOR SALE: TV test gear. 1: All functions, Unaohm,
type EP685 pattern generator. 2: B&K 467 CRT
restorer/analyser. $750. Carl, (066)55-6632.

CRT WANTED: Any model. Write to P. Dickson,
7 Wendover Walk, Glengowrie SA 5044. include
model and price.

FOR SALE: Electronic data manuals and reference
books at fraction of original cost. (02)20545 ext.
340 (bh.)

0S| 32K RAM board + 40 pin connector, $320.
AM/FM cassette radio, $20. Cassette recorder,
$10. Software, etc. Send SAE for list. J. Burns,
6 Banksia St, Townsville Qid. 4814. (077)73-1896.
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SELL: ZX80, 8K ROM, 16K RAM, power supply,
manuals, etc, and software. Ex. cond, $400 inc
post. A. Birbara, 10 Wade Ave, Leeton NSW 2075.
(069)53-3240.

HUNTER USERS’' GROUP: All microcomputers.
Meets on the second Wednesday of every month,
Room 308, Building W, Newcastle University,
7.45 pm. Members are mainly hobbyists with
Apples, etc. Interested persons contact the
Secretary, P.O. Box 39, Broadmeadow NSW 2298,

ZX81 WITH 16K RAMpack, never used, $295.
N.R. Chambers, 36 Teneriffe Drive, Brisbane Qld.
4005. (07)358-4258.

FOR SALE: SPACER, a self relocating m/| utility
which adds spaces to a BASIC listing, making it
easy to read & debug, plus COMPRESS, which
removes spaces. $13.50 (TRS80 L2 or DISC).
Dennis Bareis, 286 Lennox St, Maryborough Qid.
4650.

SALE: ETI/DG640 VDU (4 MHz), $100. ETI-685
S$100 2650 (2 MHz with 4K RAM, monltor and soft-
ware), $180. Both cards, $250 (worth over $400).
K. Waish, (02)642-6339 after 4 pm.

SELL: HP 41-CV. The ultimate in alphanumeric
programmable calculators. As new, complete with
manuals, etc, $370. Peter Cooper, 7 Olinda Rd,
Windsor Gardens SA 5087. (08)261-5586.

FOR SALE: PET Commodore, 32K with cassette
unit, tractor feed printer, ample software and full
documentation. Excellent condition, $1500.
(02)872-3221.

SHARP PC1211 pocket computer plus cassette
interface and 150 program applications manual,
$200 ono. Phil Mawson, 75 Green Pt Rd, Oyster
Bay NSW. (02)528-5572.

FOR SALE: TRS-80 computer, level 2, 16K, green
screen, monitor, plus software and books. Best
reasonable offer. Ring Darrin, (02)969-3850, after
4 pm.

QUEENSLAND SUPER 80 USERS GROUP, contact
Garry Gatfield, 165 Frasers Road, Mitchelton, for
membership enquiries (regular monthly meeting
and newsletter).

TELETYPE 38 15" tractor/friction feed, ASCIl
encoded, serial I/0 plus 110 puilse gen plus neg.
volt supply plus paper (box). $500 ono. (062)-
81-6107

SELL: Sharp PC-1211 with cassette interface.
$180. System-80 with Syspand-80. §745. Maclean,
Formartin State School, Bowenville Qld. 4404.
(076)92-4231 ah,

WANTED: Group of computer enthusiasts need
low-cost hardware/software for club activities,
will consider all offers. Sinclair Sydney Radio
Computer Club, P.O. Box 323, Coogee NSW 2034.

SELL: Semcon 32K static RAM card, as new,
Motorola Exorciser buss, IC sockets throughout,
suit 6800 D2 kit upgrade. $400 ono. Phone
(03)818-7898 ah,

APPLE Il unlimited vocab. speech synth. Plugs
into peripheral slot. Complete with speaker and
Instructions. $150 ono. (060)24-4540.

S$100 CARDS — DGZ80 CPU (with PIC), $100;
DGZB0 BASIC assembler tape, $20; DG640 VDU,
$45; TCT 16K RAM, $110; four LOGOS 8K RAM,
$50 each; two 32K ROM (2708/2726), $50 each.
(03)543-5451 a.h.

OSI CHALLENGER 1P in good cond. with 8K RAM,
RS232 interface, software accessories and plenty
of advice. $460 neg. Paul Webster. (02)663-4932.

ZX80 plus 16K RAM, improved full size keyboard
plus case and books, programs. Over $450-worth.
Sell $360. (03)489-5863 after 6 pm.

OSI C1PMF 32K and disk, only $1395. Single-key
disk BASIC/assembler/editor and extended
monitor. 9600 baud printer port. With disks and TV
monitor. David (062)318-864.

TRSB0 Model 1 level 2 16K permanent lower case,
stabllised inverse video, huge amount of software,
magazines. $690. (047)36-4136 a.h.

SWTP 6800 computer, dual serial and parallel
ports, operating manual, tape and disk software,
$500. PR40 printer, $85. Disk driver 5" and 8",
$145, (051)56-8291,

FOR SALE: Microace 4K ROM, 16K RAM pius leads,
power supply and book of programs, $250. Phone
(02)639-3115 a.h.

TANDY MODEL 1, 48K, expansion interface, three
disk drives, Centronics printer with. CP/M, sell
$2500 ono. (02)428-5866.

PRINTER: Dick Smith GP-80. Cost $495, sell $350.
(02)419-2568; after 7 p.m.



Editor
Roger Harrison VK2ZTB

Technical Editor

David Tilbrook VK2YMi
Assistant Editor

Jennifer Whyte B. App. Sc.
Advertising Production
John Gerrie

Editorial Staff

J.B. Scott B.Sc./B.E. (Hons)
VK2YBN

Jan Vernon B.A.

David Currie

Geoff Nicholis B.Sc./B.E.

Layout

Bili Crump
Githa Pilbrow
Typesetting
Julie Hewlett

Reader Services

Paula Maloney

Managing Editor

Collyn Rivers

Acoustical Consultants
Louis Challis & Associates

ORDER FORM

lenclose $

Mail enquiries: There is no charge for replies, buta foolscap-sized, stamped,
addressed envelope must be enclosed. Queries relating to projects can only
be answered if related to the item as published. We cannot advise on
modifications to projects, other than errata or addenda, nor if a project has
been modified or if components are other than specified. We try to answer
letters as soon as possible. Difficult questions may take time to answer,

Phone enquiries: We can only answer readers’ technical enquiries by
telephone after 4.30 pm. The number to ring is: (02)33-5669.

In enquiring by telephone about back issues or photostats, please ring
(02)268-9015.

Editorial and Sales Office:
4th Floor, 15 Boundary St, Rushcutters Bay NSW 2011, Ph: (02)268-9811;
Tix: 27243

Sales Manager: John Whalen
(address as above)

Melbourne: Virginia Salmon, 150 Lonsdale St, New Zealand: Frank Hargreaves, Circulation Marketing
Melbourne Vic 3000. Ph: 662-1222; Tix AA34340 Manager, ¢/- ACP, 4th Floor, Sun Alliance House,
42-44 Shortland St, Auckland. Ph: (9)30311.

Adelaide: Admedla Group, 24 Kensington Rd, Rose United Kingdom: Australan Consolidated Press.

Park SA 5067. Ph: 332-8144; Tix AA82182.

Brisbane: Geoft Horne Agencies, 16 Bellbowrie
Centre, Belibowrie Qid 4070. Ph: 202-6813.

Perth: C. Thomas, Adrep Advertising Representatives,
62 Wickham St, East Perth WA 6000.

Ludgate House, 107 Fieet St, London EC4A 2AL.
Ph: 353-1040; Tix: 267163.

Japan: Genzo Uchida, Bancho Media Services,
15 Sanyeicho, Shin juku-Ku, Tokyo 160. Ph: 359-8866;
Cable: Elbanchorito; Tix: BMSINC J25472 Tokyo.

USA: Australian Consolidated Press, 21 East 40th
Street (Floor 23), New York NY 10016. Phone: (212)
685-9570.

The publisher accepts no responsibility for unsolicited manuscripts, illustrations or photographic material.

for (tick appropriate box/es). All prices include postage.

Send orders to: ETI, 4th Floor, 15 Boundary St, Rushcutters Bay NSW 2011. Phone: (02)33-4282.

D Subscriptions

$25.75 per year within Australia

,$39.00 overseas (surface mail)

Airmail rates on application

l:l Back issues

$2.50, available from November 1978.

D or photocopies $2.50 per article per issue
Project No.
Project No.
Project No.

Project No.
Please attach a list f more than four required.

@ $6.10in NSW
@ $7.50 in other states

NAME (Please print)

Please debit my [] Bankcard
[] American Express card

Number:

Signature

ETI September 1982 — 129



IT CAN BE AMUSING to ponder the
‘what if?s’ of this life. Take for example,
a situation involving the inventor of the
principle behind our ‘photophone’ pro-
ject this month (ETI-918, page 25). To
save you whipping through the pages,
i'll tell you who it was — none other
than Alexander Graham Bell, better
known for his invention of the tele-
phone. And probably one of the most-
cursed men in history, the telephone
being both a beast and a blessing.
Anyway, ponder a moment oh this
‘what if?".

if the Saxes (that Germanic race of
people, also called Saxons, who once
conquered Britain) .. . yes, what if the
Saxes had beaten Alexander Graham
Bell to his invention? Would we all
be using Saxephones instead of tele-
phones?

Twisted that a bit, didn't |. Well, Bell
gave his name to the unit of loudness
— the Bel. The most convenient form
we know as the decibel. Now, what if
the Saxes ... etc? Would we be using
decisaxes instead of decibels?

Let's try somebody else. Mr Heinrich
Hertz for example. The man who proved
Maxwell's  electromagnetic  theory
was worth more than the paper it
was printed on. He gave his name
(...though posthumously) to the unit
of frequency.

But what if a gentleman by the name
of Pound had proved Maxwell’s electro-
magnetic theory? Today we'd probably
be talking about a hi-fiamp’s frequency
response extending from 20 Pounds
to 20 kilopounds! Oh, Mother. That
would have really stuffed the Metric
Conversion Bpard (now defunct) right
up! At least they didnt put Hertz's
name to the unit of frequency so they
would have, at least, had someone to
blame.
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Consider Georg Ohm. Wonderful
fellow. Persistent, he was, in experi-
menting with the electrical resistance
of wires of differing composition under
the most arduous of circumstances in
his draughty lodgings. But what if his
name was Throssell? How would you
feel walking into the local electronics
store and asking for “a 39 kilothrossell
resistor, please? It hardly bears think-
ing about. Except in Dregs, of course.

Take that famous team who invented

You're out of )

your skulil!  /

the transistor: Shockley, Bardeen and
Brattain. No doubt many of you have
had to regurgitate the names of that
trio in an examination at some time or
another. But, what if their names were
Martin, Barton and Fargo? How would
you cope with the all-too-common
mental block in an examination when
asked to name the team who invented
the transistor and you could recall the
first two names but only that the last
started with F. . . .. ?



SON 0115

What is
your turntable’s
“warp factor”?

You may not realize it but every record has some degree of
warp. And no matter how slight, it can give your turntable fits.

Warp, along with off-centring, were the reasons why
Sony invented Biotracer.

The continuously correcting action of the electronic Biotracer
tonearm perfectly suspends the stylus in the record grooves with no tension
resulting from the forces of gravity or lateral pressure.

Biotracer is featured on Sony’s PS-X600 and
X500 with the advantages of stifling low frequency
resonance, expanding dynamic range and
maximizing performance from any cartridge you
use. Biotracer also suppresses peak tonearm
resonance electronically within a range of 3dB.

The sole object of its design was to
neutralize the etfects of record warp and off-
centring through microcomputer precision. PS-X600

Which Sony does with aplomb.
SONY.

THE ONE AND ONLY




Ken Middleton writes our
accounting systems. He'll see you to
tailor the night one for your business.

The biggest problem with most
computer accounting packages is just
that - they're packages. Designed to
suit ‘The Average Business’. Which
probably isn’t your business.

The MiniMicro Accounting Package is
unique. It has all the power and
features of other accounting packages,
but without the restrictions. You don’t
have to fit your accounts into our
system - we fit our system around you.
So that you can get the information
yc 1 need to keep your business
running.

That's why Ken Middleton of
MiniMicro Supermart, the man who
designed the MiniMicro Accounting
Package, is the man you’ll deal with.
Each installation is fully custom

written around the framework of a
powerful, easy to use accounting
system. And it’s not like other ‘custom’
software that takes months to write and
costs “about $77?”. Full implementation
of the MiniMicro Accounting Package
takes two to three weeks and costs
$1500. That's it.

And because you're dealing with the
man who'll write your package, there
are no communications breakdowns.
The MiniMicro Accounting Package is
a completely menu driven General
Ledger/Debtors system with provision
for Creditors as part of the Chart of
Accounts. It will run on most CP/M
based microcomputers. A large range
of suitable hardware is available from
MiniMicro Supermart.

And good news for accountants. The
MiniMicro Accounting Package is
designed for easy implementation in
an accountant’s practice.

So if you need to computerise your
accounting, but you re not impressed
with the capabilities or price of systems
you've seen, give us a call. Let Ken
show you how the MiniMicro
Accounting Package can help solve
your accounting problems - instead of
giving you new ones.

SUPERMART &g 515
Dealer cmﬂliricm o
John F. Rose Computer Ser;n);(s:es Pty Lud

33-35 Atchison Street. St Leonards. NSW
Phone (02) 439 1220 Telex AA27901

Glover & Assoc. JFR/10



