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The easiest way to get

 —
Putin a Maxell
Cassette.

You’ll soon discover
why most critics recog-
nise Maxell as the finest
recording tape money
can buy.

For example, every
batch of the magnetic
oxide particles we use
to coat our tape is run
through an electron
microscope.

If it isn’t perfect, we
don’t useit.

On some brands of

abetter sound system.

tape the magnetic
oxide particles fall off as
the tape gets older, taking
some of your music

with them.

So we developed a
special binding process to
make sure they stay on,
even after years of use.

Why do we go to so
much trouble?

It stands to reason
that if you use better
tape,your sound system
11l soun:

e maxell’

For further information on Maxell Tupes write to Maxell Advisory Service, Private Bag P.O. Kingsgrove 2208 or Phone: (02) 7503777, MX0035/FMMH
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ADDITIONS TO ‘THE FAMILY’

THESE PAST FEW WEEKS have seen the culmination of some nine months or more of planning
and production effort here with the launch of not one, but two new magazines from the ETI group.
First off the rank was COMDEC Business Computer Magazine. This publication will be of special
interest to many ET| readers as well as people you undoubtedly know who need or want to know
about computers but are unfamiliar with the jargon and the technicalities. COMDEC is written in
English — probably a first for a magazine of this type! This first issue is the 1981/82 Yearbook and
contains a range of feature articles covering many aspects of choosing and using computer
systems, from ‘personal’ micros through to the larger minicomputer systems. Many ETl readers
will be particularly interested in the directory sections at the rear, which list who sells what and
specialist companies. Our announcement on page 81 will tell you a little more about it.

Our second new publication we feel fulfils a long-felt need. Hobby Electronics is its name
(‘son of ETI' to the irreverent) and this magazine is intended for the newcomer or ‘non-expert’.
Projects are a big feature of Hobby Electronics and Editor William Fisher plans to present four
every month along with 'learning’ features about components and construction techniques. In
addition, the magazine will include articles on broader topics such as AM radio, hobby com-
puting and CB radio, etc. More information is given in our News Digest feature on page 8.

We've long felt there was a need for a ‘simpler’ electronics publication in Australia and have felt
frustrated that we could not properly cater for newcomers to the hobby within the pages of ETI.
We have to appeal to a very wide spectrum of readers and because of this, many newcomers and
others not so advanced in their hobby were, we felt, ‘put off' because much of the material was
above their heads. Economics dictates that there's only a limited amount of space available
within the magazine each month that can be devoted to these readers, so we hope Hobby
Electronics solves that problem. Almost every electronics hobbyist knows another who is a
beginner or a dabbler. We recommend you draw their attention to Hobby Electronics.

pop

Roger Harrison
Editor

Registered by Australia Post —
Publication No. NBP0407

ISSN No. 0013-5216
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COVER

Technics new range of loudspeakers clearly
benefits from new design approaches — as Louis
Challis’ review in this issue testifies. Cover photo-
graph courtesy National Panasonic. It's a cutaway
view of the 320 mm woofer Technics developed for
their new speaker range.

*Recommended retall price only.

NOTICE: The ETi-660 Leamers’ Microcomputer
has been held over owing to a number of difficulties
beyond our control. We apologise for any dis-
appointment and trust you understand.

news

NEWS DIGEST 8
‘Hobby Electronics’ — new magazine for beginners;
Electric vehicles, New reference books; Solar cell
sun tracker; and more.

PRINTOUT 83
Australian single-board computer; The Z80 -
naked at last; For Sorcerer apprentices; Commo-
dore advisory programme for schools; etc.

COMMUNICATIONS NEWS 79

Sky Ace available again; Digital storage RF
spectrum analyser; etc.

features

RADAR FOR THE BLIND 14

Until technology can produce ‘synthetic vision®, the
sonic torch may be the most practical method for
blind people to move more freely around thelr
environment.

SUPERCONDUCTING
MAGNETIC SENSORS 22

Scientists at an IBM research centre have con-
structed experimental superconducting magnetic
sensing devices whose operating characteristics
approach limits imposed by fundamental laws of
physics.

RADOFIN TELETEXT CONTEST 38

Win a Radofin Adam 180 Teletext adaptor in this
simple competition! Features of the Adam 180
include handheld remote control, presettable
switch-on, adaptability to any colour or B&W TV set,
and many more. Don't miss out!

computing

COMPUTING TODAY 81

Introducing a computer magazine for non-experts
written in an amazing new computer language —
English; Understanding aod using computer
graphics; Dicker Data to supply navy.

TOUCH TYPING TUTOR 90
Touch typing is a skilt which, however useful, eludes
most computer hobbyists. Here's how to program
your computer to help you to learn to touch type.




DICK SMITH SYSTEM 80 —
REVIEW 93

The System 80 Mark Il was recently released by
Dick Smith Electronics, and seems to be settling
down to a position amongst the top sellers in the
‘middle range’ home computer market. Phil Cohen
fakes a closer look at it.

SPELLGUARD — EVERY
PROOFREADER’S DREAM! 98

Speliguard is a software system for use with micro-
computers that proofreads a text file typed into a
word processor or text editor. Elaine Ray takes a
look at it.

ADVANCED BASIC:
PART Il — CHAINING 105

The second in Phil Cohen's series on advanced
BASIC programming, this month's article looks at
‘chaining’, with example programs and flowcharts.

projects

SERIES 5000 PREAMPLIFIER 25
Designed as the ‘perfect partner' to our Series 5000
MOSFET stereo amplifier, this preamp offers many
unique features.

330: CAR ALARM 3
This ‘current trip’ car alarm features exit/entry delay
and no false alarms. It uses the battery earth strap
as a sensor and involves only simple circuitry.

258: MINI-DRILL CONTROLLER 47

This simple circuit fixes the usual drawback with
mini-drills — their poor speed regulation under load.

154: LOGIC PULSER PROBE 53
The logic probe is one of the most useful and
convenient test instruments for designing and
trouble-shooting digital circuitry. A five-mode logic
pulser in conjunction with the probe makes it just
about the perfect test Instrument!

sight& sound

SIGHT & SOUND NEWS m

C.E. Show cancelled; Mordaunt-Short speakers
available; Telex ‘tape transport’; etc.

SPECIAL OFFER —
BONE FONE 114

TECHNICS’ $B-10
LOUDSPEAKER REVIEW 122

Louis Challis gives the SB-10 speakers the
accolade of being “the finest Japanese loud-
speakers | have yet heard”. What more Is there to
say?

SERIES 4000 LOUDSPEAKERS —
A PERSONAL REVAMP 131

A reader, Garth Pennington, has constructed a pair
of ET| Series 4000 speakers adding concrete
damping and extra bracing. He was very pleased
with the results.

PIONEER TX-710 TUNER 140
Louis Challis found that the Pioneer TX-710, one of
the new breed of Japanese FM tuners, gave
excellent FM reception out of a simple, uncluttered
design.

general

SHORT CIRCUITS 41,129, 139

Photocell switch activated by change in light level;
Boost the output of your portable radio-cassette;
Stereo balance meter.

ELECTRONICS BOOKS FROM ETI 58

Beginners’ books, data books, circuit books, etc.

LAB NOTES 63

Attenuator ups and downs.

IDEAS FOR EXPERIMENTERS 68
VLF ramp generator; Modifications to ETI-084 car
alarm; Parametric equaliser; etc.

LETTERS 73
SHOPAROUND 75
SUPERB BINDERS FROM ETI 143
MINI-MART 148
ETI SERVICES 153
DREGS 154

next month

ELECTRONIC
DISTANCE MEASUREMENT

Until recently, electronic distance measuring in-
struments have mainly benefited land surveyors.
Hewlett Packard have developed an Instrument that,
measures distance to both stationary and moving
targets using an optoelectronic technique employ-
ing an Infrared light beam. This article explains the
technique.

COMPUTER SPECIAL

Data '81 is the name of this year's Computer
Exhibition — the largest annual exhibition of its kind
in Australia. Our feature gives a rundown on what's
new and who's who this year in the world of com-
puters and computing.

ALPHASORT PROGRAM

Sorting information alphabetically is one of the most
common requirements of file handling and data
sorting. You can arrange your printout with this
program and never lose track of that speclal lady’s
phone number again!

AUDIO-TECHNICA
ATH-8 HEADPHONES

What with all the trumpeting about loudspeakers
recently, one would have thought headphones were
a dying breed. Not so! This recently released model
from Audio Technica is a top-line, top price set of
‘phones that Louis Challis considers “. . . offer a
standard of fidelity, total frequency response and
other acoustical attributes for which many audio-
philes have long aspired but could not otherwise
afford.”

REMOTE CONTROL SYSTEMS
Multi-channel remote control systems have many
applications outside the radio control of models. Ray
Marston describes and discusses a variety of cir-
cuits that you may find useful — all using commonly
available components.

Although these articles are in an advanced
state of preparation, circumstances may
affect the final content. However, we will
make every attempt to include al! features
mentioned here.
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DICK SMITH
NEW ZEALAND e

NZ customers, we are pleased to

R ETAIL STO RE E e et
NOW OPEN! [N’

Compare these prices with what you've been paying until now!
All prices are in New Zealand Dollars, and are available from the

Dick Smith retail store or any of our re-sellers throughout New Zealand.
ELECTRONICS
98 Carlton Gore Rd.

Newmarket, Auckland g_)j

New Zealand.

DICKSMITHQ-1024 _ _o=—sr=3
MULTIMETER (= <

{f you're into electronics,

1
1A
i
| B
} ]
1o 14

the normal measurements

plus high sensitivity. Why  Cat. Q-1024

or a hobbyist, and you _ fen |,

want an economical, s 3 s ‘m
reliable multimeter, this 4

is the one for you! Offers NZ !ia‘ h

SMITH cB.

Every professional knows how
valuable an oscilloscope is:
and now Dick Smith puts a CRO
within the reach of every

N/ hobbyist. 6.5MHz bandwidth -

SYSTEM 80 - 4 | irmecces, fomvdvsen
' Try beating this for value!

PERSONAL COMPUTER " s
Thinking of a personal computer?
Check out the System 80, you’ll Now NZ

be pleasantly suprised. It's ONLY
%?:rggnsf:;s‘;z‘:NeE::’:lgzc:;lng::i?: s 1 0 50 %
all in for more details.
NL
WAS 81&00 vy e S‘ O
CHEAPEST DISKETTES YEO! ‘523 5
TOWN!
Soft or hard sectored s798//
NZ

mini floppy diskettes.
Look at the price!l  Cat. X-3510 Cat. X-3505




YA SAPPLE/ PR
ZMASSAGE/\/:\55/\G3

ﬂ@&N@AND&N@&N@ND
EMICRO-WAR . =

A

Specialising in APPLEw systems and software.
Wirite or call for a copy of our catalogue.

P.O. Box 4601, Sydney, N.S.W. 2001. AUSTRALIA
Telephone (02) 358 3364 Telex: 21866

WOULD YOU? BUY A PROGRAM THAT WOULD...

e MAKE YOU TEAR YOUR HAIR OUT? e GIVEYOU A SEVERE CASE OF
¢ MAKE YOU SCREAM WITH BRAIN STRAIN?

FRUSTRATION? e INDUCE MILD HEART ATTACKS? HOT ITEMS
e GIVE YOU NIGHTMARES? e TURN YOU INTO AN ADDICT? OCT“E’? ST U
® TURNYOU TO DRINK? e KILL YOU WITH CURIOSITY? No. 1 Classic Adventure for

APPLE Il 48K

e KEEP YOUUP LATE AT NIGHT? No. 2 The Curse of Crowley
Manor for TRS-80 16K

YOU WOULD??? Yo 3 e Toany
BUY FROM THE SOFTWARE HEADQUARTERS & SAVE

[
TRS-80 & APPLE at $15.95 TRSO, TRS-80 at $15.95
Adventures 1 to 10! Sensational! The ultimate in STARTREK 3.5 — the ultimate! With sound. — 3D
adventure. galaxy — black holes — impressive battle graphics.

SAVE YOUR 20c PIECES.
GALACTIC SAGA — 4 in the series. A space jaunt | | igre they are! The SUPERGRAPHICS ARCADE GAMES
that takes you from the war torn world of Sparta * With sound $17.95 each
across the galaxy to the industrial empire of SUPER NOVA * ATTACK FORCE * METEOR MISSION (I
Galactica thru batties, revolutions and danger. “ GALAXY INVASION * COSMIC FIGHTER * LUNAR
Warning these games are highly addictive! LANDER

Huge range of other programs in stock — 3D Flight Simulator, Animation Packages — Newdos ‘80-Visicaic-Maxi Micro Manager-Utilities galore — The list is
endless. Write for catalogue and enclose $1 P&P refundable with order.
All mail orders include $1 per item up to $3. CISA AGENTS.
We sell — APPLE Il PLUS COMPUTERS — ring us for an unbeatable price.
ATARI COMPUTERS — the graphics games are unbeatable.
Hi-res 80 boards, stringy floppies, cassettes, diskettes, books and magazines.

INTERTRON MlCRO SYSTE MS 11 Cracknell Road, Chardons Cnr., Annerley Brisbane QLD. Phone (07) 392-1152
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IIEWS digest

Hobby Electronics blasts off!

Forget the space shuttle, the launch of the year was
definitely that of ETI's protege, Hobby Electronics!

The new magazine took
off precisely on schedule,
and according to mission
control it's ‘right on target’.

Hobby Electronics is aimed at
everyone who's interested in
electronics, but isn't yet expert
enough to feel comfortable with
any of the existing electronics
magazines.

Some readers will already
know a bit of electronics, others
will be complete beginners.

Editor William Fisher makes
it clear that, “This won't just be a
gee-whiz sightseeing tour.

“Sure, our readers are going
to be excited and enthralled a lot
of the time, but they're also
going to leamn a lot, both
practically and theoretically,
from our projects and features.”

Fisher, a lean 33-year-old
refugee from the British Isles, is
quietly confident of success.
Hobby Electronics is his first
independent command, but he
has a solid background in
magazine publishing. A physics
graduate, he trained as a
technical writer in the UK with
the huge Marshali Cavendish
publishing house and came to
Australia in 1979. He joined
ETT's staff in May 1980.

He takes his job seriously, but
he has a sense of humour, too.
Asked to substantiate his claim
to have the ‘world’s fastest-
growing magazine', he pointed
out that sales of the first issue of
Hobby Electronics represented
an infinite percentage increase
on the previous month's zero
figure!

Four projects are presented
every month in Hobby
Electronics.

The opening issue featured a
Radio Microphone, AM Tuner,
Transistor Tester and Bench
Amplifier.

The August issue follows up

8 — July 1981 ETI

with a Guitar Phaser, Power
Supply, Electronic Die and
Extra Flash Trigger.

The aim with all projects is to
keep them as easy and cheap to
build as possible, with one
proviso — the design must be
utterly reliable.

Feature articles cover a wide
range. For beginners there's a
series explaining the functions
of fundamental components.
The July issue discussed ca-
pacitors; diodes are on the
menu for August.

For more advanced readers
there are articles about how
common electronic functions
are performed. Op-amps were
the subject in the first issue and
August introduces oscillators.

Then for general interest
there are features on broader
subjects, like AM radio and
metal detectors in the first issue.

From time to time in Hobby
Electronics there will also be
articles about activities which
have grown out of electronics
but are not exactly part of it. The
July issue kicked off with an
introduction to hobby com-
puting, August introduces CB
radio, and the joys of shortwave
DX will be explained in the near
future.

Hobby Electronics has intro-
duced a new service to the
leisure electronics industry. Kit
and component suppliers get
information on an issue's
projects two months in advance
so that pc boards, parts and kits
will be in the shops when the
issue goes on sale. Article re-
prints are also available from
suppliers.

Hobby Electronics is aimed at
the beginner in electronics —be
he 5 or 50 — and is written
throughout in language the
beginner can understand. It
costs just 95 cents, available
through all newsagents plus
selected electronics stores.

lectronics

i,

RA

AN ETI PUBLICATION

E
One of 4 great |
projects to build

CHOOSING A HOBBY COMPUTER
-read our guide before you buy!
HOW THEY WORK — fascinating
features on Metal Detectors.

AM Radio, Capacitors, Op- amps

Look for the first issue of Hobby Electronics in your newsagent now!

Red for danger?

The Natron Multi-colour Digital Panel Meter (CDPM) is
designed to give clear and quick indication of readouts
below or in excess of critical limits by changing the colour of

its digits.

The input levels at which the
colours need to change can be
set by adjusting trimmer
potentiometers, accessible by
removal of the snap-off bezel.

Standard colours are green,
yellow and red, but other
colours can be substituted on
request (for volume require-
ments) and the sequence of
colour changes can be
arranged as specified.

The CDPM could be of use to
indicate critical parameters in
medical electronics, remote
control of oil, gas, water and
electricity supply systems, and
for industrial processes.

For further information
contact Technico Electronics,
P.O. Box 50, Lane Cove NSW
2066, or P.O. Box 520, Clayton
Vic.3168.
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Videotex in 19827

1982 has been tentatively scheduled by Telecom for the
introduction of Videotex, a public information network
which will give Australians armchair access to massive
databanks through the domestic TV set and telephone.

Modified Tvs with a
$200-$300 adaptor and a

vidled by companies or
individuals, who will pay

Immediate-response DMM

The Avometer Auto DA117 digital muitimeter is claimed to
have response times of less than 1s for dc (voltage or
current) and resistance ranges, and less than 3 s for ac

ranges.

The multimeter can be
operated by four 1.5V dry cells
for dc and ac voltage ranges of
200mV, 2V, 20V, 200V, or
1000V; dc and ac current
ranges of 200 ua, 2 mA, 20 mA,
2A, or 10A; and resistance
ranges of 200 ohms, 2 k, 20k,
200k, 2Mor20M.

Readout is on LCDs, and
changeover from auto-ranging
to manual is at the touch of
a button. The instrument is

portable, and measures ap-
proximately 185 mm x 145 mm
x 8 mm. 4t is supplied
complete with leads, prods and
insulated clips, a 20 mm high-
top cover to house the leads, a
fuse-removing key and two
spare fuses.

Contact the Australian agent,
Electrical Equipment Ltd, In-
dustrial Division, P.O. Box 210,
Arncliffe NSW 2205, for more
information.

New Natsemi regulator
offers highest output power

The LM196 is a 10 A monolithic adjustable voltage
requlator manufactured with National Semiconductor’s
revolutionary MOOSE process, which is said to offer the

calculator-like keypad will give
access to information ranging
from simple news and weather
reports to travel timetables and
fares, restaurant profiles in-
cluding menus and prices,
entertainment and sports direc-
tories, city guides, the latest gold
and share market dealings, etc,
etc.

The consumer will be able to
reply to the information on the
screen by keying into a re-
sponse frame on the page to
make an airline booking, hotel
or theatre reservation, etc, from
the comfort of the living room.

The databases will be pro-

Telecom for the privilege, and
although searching the indexes
will cost the consumer nothing,
once the information file is
reached costs start to accrue
based on a charge per page of
information and an hourly
computer connection fee. The
final cost of this will reach you
on your telephone account.

Services should open first in
Sydney and Melboume, with
one central computer complex
hosting four minicomputers
and multiplexing to provide
interstate services, all at local
telephone charges.

Probe gives multimeter
a temperature output

Digitron Instrumentation of the UK recently introduced a
pushbutton-operated probe to convert virtually any

analogue or
temperature indicator.
Known as the 600 Series, the
probes are offered in versions
for millivolt or microamp output
in the -25°C to +350°C
temperature range. Two
standard probes are available:
Type 2 for liquids, semi-solids,
air, gas, granular materials and

digital multimeter

into an accurate

plastics; Type 4 for surface
measurements.

For  further information
contact the Australian agent,
Pacific Communications Pty
Ltd, 4 Euston St, Rydalmere
NSW 2116.

highest output power available.

This process combines stan-
dard linear bipolar technology
with high-power discrete tran-
sistor techniques, resulting in
a 2:1 reduction in die size, plus

significant improvements in
efficiency, according to
National.

The LM196 is said to have
performance features equal to
or better than existing lower
power IC regulators, specifically:
internal reference is trimmed
on-chip to better than 1% accu-
racy, which simultaneously
reduces temperature drift to a
typical value of 0.003%/°C; TCis
guaranteed to 0.01%; maximum

junction temperature is 200°C
in the power transistor; 45 W
power dissipation at a case
temperature of 125°C.

For further information
contact Ed Schoell (03)
729-6333 or Chris Mason
(02)439-6455.

NOTE ON THE CORE-BALANCE RELAY ETI-567

A reader has drawn to our attention a problem he experienced when
using the core-balance relay with a long lead plugged into its output
where a number of fluorescent lights were operating nearby. The
core-balance relay would not trip on test with loads over about
25 watts. On investigation, he found severe RF noise generated by
the fluorescent lights was preventing the unit's trip circuit from
functioning. Looking at each end of L3 (secondary of T2, the sense
transformer) using an oscilloscope, he found high amplitude noise
on each, but of markedly differing amplitudes. The cure is simple —
a 4n7 capacitor connected directly across L3. The unit still functions
as designed, even with highly inductive loads plugged Into the
output. Our thanks to Bill Waters for passing that on.
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HEWS digest

Electric vehicles

— for governments and people!

The first electric vehicle to be tested for use by the NSW
State Government, a van manufactured by Silent Power
Pty Ltd, was recently delivered to the NSW Energy

Authority.

The NSW Government will
eventually receive nine electric
vehicles as part of its Electric
Vehicle Programme, designed
to rationalise and conserve
energy within government de-
partments. Electric vehicles are
being considered particularly
for application in short-distance
delivery situations.

The Silent Power van can be
equipped to seat four people or
two people and a small cargo. It
has a range of 40-45km or
more in a single battery charge,
and is powered by the mains
electricity supply of 240 V. It is
recharged by connecting the
power source to a socket at the
rear of the vehicle.

Meanwhile, up on the Gold
Coast Vic Jones, a retired
salvage operator, has become
the first private individual in
Queensland to own an electric
vehicle. He bought the Silent
Power van because he felt that
someone had to be a ‘trend-
setter’ and bring an alternative

energy source into the realm of
private life.

The South East Queensland
Electricity Board has been in
close liaison with Mr Jones, and
has agreed to provide technical
advice and assistance regarding
the van; it will also install a
separate metered power point
so that exactly how much elec-
tricity the van uses can be
measured.

Vic Jones is so far extremely
pleased with the performance of
his electric van, in particular with
the on-board battery charge,
which allows him to charge up
at any power point. He said of
the vehicle, “It is smooth, silent
and has plenty of power in
traffic. It is beautifully finished,
the driver's vision is good, and it
has all the comforts and luxuries
of a petrol car.”

The vehicle will eventually be
equipped with longer range
batteries, which will make it
eminently suitable for Gold
Coast/Brisbane travel, accord-
ing to the SEQEB.

According to Vic Jones, nothing can beat this ‘plug-in’ transportation.

Hitachi probes deeper

Hitachi Denshi Ltd have recently released a new probe,
AT 100 AG 1.5, as an accessory for their range of

oscilloscopes.

The AT 100AG 15 is a 100
to 1 and 10 to 1 switchable de-
vice usable up to 35 MHz. The
input impedance is 100 Mohm
on 100to 1 and 10 Mohm on 10
to 1 setting. It is rated at
1000 Vdc, and is fitted with a

1.5m cable and BNC connector.

Hitachi reckon that this new
probe will be particularly useful
to field technicians, laboratory
engineers and TV servicemen.

The probe is available from
Standard Components Pty Ltd,
10 Hill St, Leichhardt NSW
2040, for $76 plus tax.

Books for the student,
or your reference library

Two recent releases from the McGraw-Hill Book Company
Australia Pty Ltd should be of interest to students

embarking on an electrical trades or

electronics/

communications trades course.

Both books would also be
valuable reference works for the
keen hobbyist, experimenter or
radio amateur.

Electrical Principles for the
Electrical Trades by JR.
Jennison, a lecturer at the
Regency Park Community Col-
lege, South Australia, is the
theory text recommended
Australia-wide by the National
Core Syllabus Committee in
Electrical Trades. The book
consists of seventeen chapters,
covering units and physical
quantities, fundamentals of
electricity, primary and
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secondary cells, dc circuit
analysis, magnetism, electro-
magnetic effects, generation of
emf, dc machines, funda-
mentals of alternating current,
ac circuit analysis, multi-phase
generation and distribution,
three-phase synchronous ma-
chines, three-phase induction
motors, single-phase motors,
transformers, rectifiers and fiiter
circuits and electrical measur-
ing instruments. Also included
are exercises, problems and
mathematical tables.

The text is well written and
clearly set out. The subject

treatment is traditional (starting
at the electric charge and the
structure of matter, etc). The
text is copiously and clearly
illustrated using both photo-
graphs and line drawings. The
book is 378 pages long and
bound with a stiff card cover. It
measures 210 x 280 mm. Price
is $9.95.

Electrical and Electronic
Drawing by James F. Lowe,
head teacher of Electrical
Trades at the Newcastle
Technical College, is a some-
what smaller tome running to
198 pages in a 182 x 240 mm
format with a heavy card cover.
It is the third book in a series of
three on drawing and drawing
techniques for electrical and
electronics students.

The text of Lowe's book is
also very thorough and clearly

written. He has made copious
and effective use of photo-
graphic illustrations along with
line drawings and second
colour. Practical examples are
used to illustrate various tech-
niques of drawing and design.
Some knowledge of electrical
and electronic principles is
assumed, but background to
the processes of which the
drawings are part and parcel is
explained in detail. An informa-
tive text, it covers units 23 to 33
inclusive of the relevant course.
It introduces students to ink
drawings and techniques and
covers four broad areas of elec-
trical drawing design: motor
starter and controller diagrams,
switchboard layout and wiring
diagrams, electronic  circuit
drawing and design, and printed
circuit artwork production.



Energetic water?

The world's cleanest fuel, hydrogen, could be produced
from one of the planet’s most abundant resources — water
— if scientists can find a cheap and reliable method of
extracting it using the energy of the sunlight.

The CSIRO's Division of
Applied Organic Chemistry in
Melbourne is engaged in a study
of recently discovered combina-
tions of chemical compounds
which cause hydrogen bubbles
to form in water under the action
of light.

The key compounds act as
catalysts; they trigger the
production of hydrogen from
water using light energy, but are
not involved in the chemical re-
action themselves, and in theory
should therefore last almost
indefinitely. The CSIRO team
specialises in finding out why
the reality does not match up to
the theory — why the formation
of hydrogen eventually stops.

The only other energy source

with similar potential is fusion
power, which aims to duplicate
the nuclear reaction which
powers the sun. Like fusion
power, hydrogen energy is not
expected to provide a short-
term solution to the world's
energy problems, but one ad-
vantage of hydrogen energy is
that it can replace fuels such as
petroleum and natural gas in
engines and power stations
without the radical changes in
existing technology required for
nuclear fusion.

Another advantage of hydro-
gen is that when it is burned it
turns back into water, thus vir-
tually eliminating the pollution
problems associated with most
other fuels.

Christie Rand to distribute

Sabtronics International products

Following the appointment of Christie Rand Pty Ltd of
Sydney as sole distributor for Sabtronics International,
Christie Rand have the following products for sale in either
assembled or kit form (they say kits can be easily built

within one evening):
® 0.1% Digital Multimeter 2010
— this measures dc and ac vol-
tage in five ranges from 100 uV
to 1000V, with 0.1% accuracy
on dc and 0.55% accuracy on
ac. On dc and ac current there is
similar accuracy, with measure-
ment in six ranges from 100 nA
to 10A. The 2010 has several
other useful features, and
costs $138 including tax in kit
form and $161 including tax
assembled.
® 600 MHz Frequency Counter
8610 guarantees 10Hz to
600 MHz, with a claimed typical
performance of 5Hz to
750 MHz. Its price is $202.40
with tax for the kit, $225.40
assembiled.

Christie Rand also expects to

be marketing the following
items in the near future:

® 1GHz Frequency Counter
8000 — the 15mV - 30 mV
sensitivity will resolve 10 Hz at
1 GHz, with an aging rate of
+5 ppm/year. Price for the kit
will be $534.75 including tax,
assembled $563.50 including
tax.

® Function Generator 5020: the
specifications are for 1Hz to
200kHz in five ranges, sine,
square and triangle wave. It
costs $230 in kit form including
tax, $253 assembled.

For information on any of
these products contact Christie
Rand Pty Ltd, P.O. Box 48,
Epping NSW 2121. (02)
477-5494.

ERRATA

the majority of copies distributed.

A rather obvious, but potentially dangerous error occurred in the circuit on the
top left of page 60 (‘Power Monitor’) in the March issue. it shows the mains
active input connected to the earth at the output. The mains active input should
instead go to the tuse. Correct your copy now. Correction slips were inserted in

New range of Japanese
oscilloscopes soon available

GFS Electronics of Victoria have announced the imminent
release of a range of five oscilloscopes, including a
portable, from the Japanese SOAR Corporation.

All models use rectangular
CRO tubes with a built-in
graticule, which gives high reso-
lution and brightness with a
minimum of parallax error; all
are dual trace and supplied with
dual x1 and x10 probes. A front-
panel-mounted trace rotation
control is fitted to allow easy
compensation for variation in

terrestrial magnetism.

The models in the range are
the MS-3015 (a portable),
MS-6020, MS-6021, MS-6040
and MS-6045.

For further information con-
tact GFS Electronic Imports, 15
McKeon Rd, Mitcham Vic. 3132.
(03)873-3939.

Solar cell sun tracker

A novel tracking device that locates the sun and controls
drive motors to keep a solar collector facing it has been
invented by Burrel E. Hammons of Sandia National Labora-
tories, Albuquerque, New Mexico.

The device's shape partially
shades four of eight small solar
cells mounted on the sides and
the base of a small, square
pedestal when the solar collec-
tor is properly oriented to the
sun. Until this spot is reached,
unequal voltages from the cells
cause the drive motors to move
the solar collector until the
voltages are equalised.

A ninth cell, mounted atop the
pedestal, deactivates the track-
ing mechanism when the sun is
obscured.

The simple and inexpensive
device boasts unmatched track-
ing accuracy on a clear day —to

better than +0.1° — and the
ability to find the sun even when
the collector is facing away from
it
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HEWS digest

Temperature-controlled

soldering station from Weller

Claimed to be technologically the most advanced soldering
station on the market, the Weller EC2000D has been re-
leased by the Cooper Tool Group.

Sky spy!

As Europe’s first authority to do so, West Germany’s post
office, the Bundespost, has started a radio-monitoring
service that keeps tabs on satellite-based transmitters

from a ground terminal in Leeheim, near Frankfurt.

A Siemens-built antenna
system spots, tracks and identi-
fies communications satellites
and determines their orbits and
their transmitters’ frequency,
polarisation, and radiated
power.

With the increasing number
of communications satellites
aloft — around 200 at present
— this monitoring task is
becoming more and more im-
portant to ensure that satellite

operators keep the transmitters
adjusted to the assigned specifi-
cations and thus to prevent
interference with other radio
communications.

In its present configuration,
the Leeheim antenna system
monitors  three  frequency
ranges: from 130MHz to
1.3 GHz, from 15 to 2.3 GHz,
and from 1095 to 11.8 GHz.
Later, the system will cover the
entire 130 MHzto 13 GHz range.

Tip temperature range from
175°C to 450°C may be selec-
ted and locked at any desired
temperature by the operator.
Actual tip operating tempera-
ture is displayed on a three-digit
LED digital display to within
1°C.

innovative technology en-
sures that the tip temperature is
maintained at the desired
setting.

The EC2000D is ideal for
delicate and precision soldering
applications and where continu-
ous use is necessary. Soldering
pencils are interchangeable
without recalibration of the

temperature setting, allowing
complete versatility in use.

Safety features of the
EC2000D include a circuit
breaker to prevent overloading,
non-burning rubber silicone
iron cord, ceramic-filled iron
elements for long life and dura-
bility, and an unbreakable, high-
impact flame retardent plastic
housing.

For further information con-
tact a Weller distributor or
the Albury sales office of the
Cooper Tool Group at P.O. Box
366, Albury NSW 2640. (060)
21-6866.

Intelsat to purchase

more satellites

With the first of its Intelsat V satellites only launched on
December 6 1980, the Intelsat organisation has decided to
purchase three advanced Intelsat V-A satellites. These will
be in addition to the nine satellites planned in the Intelsat V
series.

According to Intelsat, the new munications carrying capacity
satellites will be required to by25% — from 12 000 to about
enable the organisation to cope 15 000 simultaneous telephone
with the world demand for satel- calls plus two television
lite communications, which is programmes.
doubling every three or four The cost of the three satel-
years. lites, to be manufactured by

The Intelsat V-As will be Ford Aerospace and Communi-
basically similar to the Vs, but cations Corporation and an
will incorporate modifications international team of con-
and improvements to increase tractors, will be approximately
reliability and boost their com- (IS$100 million.
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INFRARED SENSOR TO DETECT MISSILES IN SPACE

An optical engineer carries out final checks on a new type of infrared
sensing spacecraft, soon to be sent to an altitude of about 100 nautical
miles, from where it will scan a wide area of space. its main purpose will
be to detect and track ballistic missiles by the infrared radiation they
emit and so to provide as early a warmning as possible of any such missile
launch.

When the sensor has carried out its work it will fall into the sea after a
slow parachute descent, from where it will be recovered to be used again.

The sensor has been developed by Hughes Alrcraft Company, Cali-
fornia, under contract to Boeing Aerospace, and will form part of a US
Army programme.




fact:

dramatic freedom

from distortion comes to a
mid-priced cartridge:

the new Shure MO95HE...

9.0% HARMONIC AND INTERMODULATION
—_ DISTORTION FOR M35 CARTRIDGE
WITH VARIOUS TIP SHAPES
5.6% 5.6%
3.5%
3.1%
2.3% 2.3%
1.7%
an affordable, audible improvement
One of the critically acclaimed advances SPHERICAL  HYPERBOLIC  BIRADIAL  HYPERELLIPTICAL
introduced in Shure's incomparable V15 Type [V E i?f:.-,"é’e";.ﬁ'n“’c"éifii,'.‘l"?lm . Imermaciaton dstonon
pickup is its revolutionary and unique § cUsec peak recorded velocty ka1 § Kz 1
distortion-reducing Hyperelliptical stylus. Now, a measurable drop in distortion
you can enjoy this standard of sound purity in a g
new, ultra-flat frequency response, light tracking, as;e::;sliul:igaflltrt‘ie otr.))(t)ltr?rz\g(rjmconr)tagt. ?ria.‘ gf the
high trackability cartridge that will not tax your (vglhite ba?s in grg'ph above) a?ncljc il
budget: the new Shure Model MISHE. intermodulation distortion (black bars) are

dramatically reduced.

the Hyperelliptical stylus tip upgrade your present M95 f you already
have a Shure M95 Series Cartridge, you can improve
its freedom from distortion right up to the standards of
the new M95HE cartridge simply by equipping it with
a Model N95HE stylus. The cost is extraordinarily low
— yet the difference in sound will be immediately
apparent. Takes only seconds to install — requires no
tools whatsoever.

BIRADIAL (ELLIPTICAL) HYPERELLPTICAL
STYLUS SUCH AS STVLUS OF

IN M9SED THE MOSHE

- ()
The Hyperelliptical nude diamond tip M951'IE Mdge &
configuration represents a significant advance in
tip design for stereo sound reproduction. As the N95]"IE StYlus
figures show, its “footprint” (represented by black ® ®
oval) is longer and narrower than the traditional
Biradial (Elliptical) tip-groove contact area. H S H U Q E
Because the Hyperelliptical footprint geometry is

narrower than both the Biradial and long-contact
shapes such as the Hyperbolic, it is pre-eminent
for reproduction of the stereo-cut groove.
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James W. Park

Until technology can produce ‘synthetic vision’ for the
blind, the sonic torch may prove to be the practical answer
to enabling blind people to move more freely around their

environment.

THE ABILITY to sense the environ-
ment accurately, particularly within an
immediate neighbourhood of around
five metres, is a prerequisite of the
mobility and lifestyle of the higher
animals, including man. In man and
many of the primates the sense of sight
is the most important of the senses
providing information about the en-
vironment; hence the incapacitation
and relative helplessness of the blind.

Other species of mammals, however,
rely chiefly on different senses, and in
considering the problems of the blind
the bat becomes particularly relevant.

Most species of bats are totally blind
in the visual sense, but achieve an
awareness of their surroundings in
great detail by emitting high frequency
sounds (many of them above the fre-
quency range of human audibility) and
listening to the echoes received from
nearby objects. In the ocean dolphins
and whales also use sophisticated high
frequency echo-location, although aided
by actual vision.

In this electronic age it is not too
difficult to see the possibilities for the
blind in an adaptation of this ‘sounding’
system for recognising the environ-
ment. Asa principle, using radio waves,
radar has been developed over the past
forty years, mainly for locating the
position of aircraft and ships, so echo-
location for the blind is not drawing on
totally innovatory ideas.

In adapting the principles of radar as
an aid for the blind it became apparent
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that over the short distances involved
(less than ten metres), sound waves of
ultrasonic frequency, say in the range of
20 kHz to 100 kHz, were more con-
venient than radio waves. This is
mainly because of the much lower
speed of propagation of sound waves —
340 metres per second as compared with
300 million m/sec for radio waves. The
method of echo-location using ultra-
sound is therefore similar to that used
by the bat except that the echoes have to
be translated into frequencies audible
to the human ear.

The most practical and cost-effective
way of converting the bat’s sounding
system to human use has proved to be
the ‘sonic torch’. The first commercially
produced device was developed by Ultra
Electronics in the UK, and about 1000
of these units were manufactured before
it went out of production. Now an im-
proved ‘torch’ has been developed in

Melbourne, called the Radarsonic
Lantern.
Weighing less than 350g, the

Lantern is hand-held like a normal
torch. A beam of ultrasonic energy
radiates from the front of the unit, much
like the beam from a flashlight, and the
small fraction of this energy reflected
from objects in the path of the beam is
detected and converted into audible
sound in a listening device worn either
in the ear or on the lapel.

The sound heard takes the form of a
series of ‘beeps’, each lasting a quarter
of a second and separated by a silent

Radar for the blind

about
(.02 sec). If the Lantern is pointed
directly towards a hard, flat surface like
a door or a plate-glass window a few feet
away, the beeps are heard as strong,
pure tones. The pitch or frequency of the
tones is a direct measure of the distance

period of 20 milliseconds

separating the Lantern from the
reflecting object.

A blind person can therefore de-
termine the lateral separation of objects
in his vicinity by sweeping the
‘direction of gaze’ of the instrument
either vertically or horizontally. The
beam is fairly directional, having a
width of +/— 8 degrees — 16 degrees in
total. By combining the information ob-
tained from sweeping or scanning the
beam with the pitch of the beeps (beep
frequency decreases as the distance
from a reflecting object decreases and
vice-versa), the blind user can obtain a
three-dimensional picture of his en-
vironment, with a range from about
10 mm to 6 m.

Further differentiation of the
surroundings is provided by the vari-
ation of the beeps. They are not always
heard simply as pure audio tones, but
for different reflecting surfaces take the
form of chirps, tweets, warbles, swishes,
etc. With experience the blind person
can learn to distinguish between many
different features of his environment.

A blind American, Fred Gissoni, ex-
perienced in the use of a sonic torch,
clearly describes the effectiveness of
this aid to the blind:



“Once, while demonstrating the use
of the aid in a room which was totally
unfamiliar to me, I was asked to walk
about the room describing objects that I
found. I was able to walk about finding
clear aisles, chairs and doorways.
Suddenly near the centre of the room I
found an object which gave a most
curious set of signals. Against my better
judgment I described the object as
giving the impression of being a table
but at the same time having a fence in
the middle of it. This description was
greeted with a combination of laughter
and applause. The object I was examin-
ing was a ping-pong table.

“Another time, again in an area which
I was visiting for the first time, I was
asked to point the aid at an object and
describe what I observed. After a few
seconds I said that the impression I
received was of a rock fence with foliage
sticking through it. Upon examining
the object by touch I found it to be just
that: a rock fence with foliage sticking
through it.”

Gissoni also describes how he de-
veloped a memory bank of sounds, not
necessarily restricted to the sound of an
individual beep. For example, when
standing at the foot of a flight of steps
and scanning the beam upwards, the
frequency of the signal increases in
steps (rather like a musical scale), and
this kind of effect is soon memorised.

When walking at a normal pace and
carrying the aid in a natural position so
that it points forwards, all stationary
objects in the path of the beam will
cause the pitch of the beeps to fall with
closer approach. The presence of a
constant frequency signal in this
situation could indicate another
pedestrian walking ahead at the same
pace, and of course the absolute pitch of
this signal would indicate how far away
he or she was.

Better than such written examples of
the use of the Lantern are tape-recorded
demonstrations or, best of all, actually
listening to the signal while handling
the Lantern. The blind are therefore
best trained to use the device by an
interested sighted person, using a set of
printed instructions supplied with each
unit. There are 16 illustrated lessons,
each an hour long, and the sighted
instructor simply directs the blind pupil
through a series of exercises of in-
creasing difficulty.

After the first quarter of an hour the
blind person can already use the aid as a
simple obstacle detector, and after ten
hours of training can easily perform
such tasks as locating and picking up
small objects like a ball of string or even
an envelope lying on a table. The instru-
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Figure 1. The Radarsonic Lantern.

ment can sense and discriminate very
small objects, for example being able to
detect and render identifiable a pencil
at a distance of 2m, making the
Lantern a true and extremely efficient
environmental sensor.

In summary, there are four features
of the sonic torch which the blind user
combines to form a mental picture of his
environment:

1. The lateral discrimination inherent
in scanning a narrow beam;

2. The range or distance information
provided by the pitch or frequency of
the beeping tone;

3. The quality or timbre of the signal
showing characteristics of the re-
flected surface;

4. The intensity or loudness of the
signal — this gives some information
on the extent of the reflected surface,
and will also vary when the angle of
the instrument’s ‘direction of gaze’ is
altered with respect to a reflecting
surface, the loudest signal being re-
ceived when the Lantern is pointed
in a direction perpendicular to the
surface.

Technical details

Although the blind user has no need to
be aware of the technical details of the
Lantern’s operation in order to use it

BATTERY
CHARGER
SOCKET

effectively, they are easily explained
and illustrated.

The Lantern has an overall length of
165 mm, weighs 330g, and is housed
in a moulded high-impact plastic case
with carrying handle. Power is supplied
by a self-contained 9V rechargable
nickel-cadmium battery of 150 mAh
capacity. Current drain during opera-
tion is nominally 24 mA, so that a fully
charged battery provides six hours of
operation. A small battery charger is
supplied with the Lantern, which will
fully charge the battery in 15 hours.

Two ultrasonic transducers (one
transmitting and one receiving) are
housed in the front of the unit (see
Figure 1), these are electrostatic types,
identical for transmit and receive. They
require a dc bias voltage of 150 V, which
is supplied by a six-stage diode/
capacitor voltage multiplier driven
from the ultrasonic transmit amplifier
(see Figure 2).

The electronic components include 11
bipolar transistors, one FET and two
integrated circuits. These and associ-
ated resistors, capacitors, etc. are
mounted on two printed circuit boards
contained within the rectangular
portion of the case (see Figure 1). The
battery is housed to the rear of the pc
boards.

Only two controls are required: an
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COMPONENT SPECIALS
1-9 10+

$6.50 $5.90
$7.90 $6.90
$2.90 $2.30
$17.90 $16.90
$2.75 $2.40
$2.80 $2.50
$5.90 $5.25

2708
2716
4116
2732
2114
2114 LP3
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ELECTRONICS

425 High St, Northcote. Vic.

Phone (03) 489-8131. Telex 38897
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8” TWIN CONE
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Incredible frequency range from $7.08
which beats our competitors hands
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P %& WELLER
Nl (< ¢ 1. SOLDERING
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only $7.50, 2 for $14.75, 10 up $8.90
sach,

A transformer powered soldering station, complete with a low voi-
tage, temperature controlled soldering pencil. The Special Weller
26851 240V/12.6C.T. 150MA $2.50 features a 'closed loop" which controls maximum tip temperature,
2155 240V/16.3-15V 1A multitap $3.85 thereby protecting temperature sensitive components while the
S.E.C. APPROVED AS WELL. rounded tip protects voltage and current sensitive components.
DON'T TAKE ANY RISKS! geatures: @ quick connect/disconnect plug for the soldering iron @
NOW extra Jarge wiping sponge e tip tray to store extra tips @ 2m flexible
25
o\'\\“ 56

ANOTHER R ONLY $56.90

K.0.1 2156
2 AMP VERSION OF THE 2155 LCD PANEL
METER KIT

This economical evaluation kit features on-board
clock and reference, accuracy guaranteed to £ 1
count over entire:+ 2000 counts, single reference
voltage for ratiomietric operation plus many more
important features. Kit includes PC Board &
hardware, A/D converter, LCD display, resistors,
capacitors, wiring diagram, application notes and
data sheet (power supply not included).

$34.50

8 2 Hi-Low microphone inputs
o 2 Magnetic /Ceramic phono
inputs o Also tape and tuner
nputs @ 2 VU meters @ Stereo
or mono e Independent CUE on
each chan ¢ Compact size, 26 x
20 x 6.5cm @ 9V. battery oper-
ation, ext. DC input socket.

PRO Model
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o Facilities for 4 stereo program input and 2 x
mic. nputs @ Buikt-in low noise preampiifier for
magnetic phonos and low or high impedance

microphones @ Professional stereo slide con- | 240V/15-30V

xmaiee $4.90
REED SWITCH - c
AND COIL f 30

w b OWN SPEAKERS
#g mgggngE*-»« 60¢ WITH PHILIPS

RACK MOUNTING

trols @ Headphone circuts to monitor each
input and output @ Talk switch to attenuate
music voiume 14db so mic's can be used
without readjusting music levels o 5 channel
stereo graphic equalizer section using separate
slider controls @ Meters monitor the output of
left and right channels Independently.

$169

b 2 82 42 2°2°2°2°2°272"2
‘“Selectalott”

With this great little kit you
don't have to bother about
thinking up numbers anymore.
It teatures 40 LEDs and tells
ou what numbers to choose.
reat for picking a winner.

$22.50
CYLON VOICE ¥ $35

7 ; i le sturdy dura-
Are you sick and tired of that boring voice? Beautiful fashionab
BuA. this delighttul iittle kit and impress your ble matt black finish

friends with the Cylon Voice. 14 $39.95

$1 8 . 50 Standard ?9':’,9(433%‘(’?‘) stacking
AR e
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QUALITY
SPEAKERS |
ETI-4001
4-WAY
150W kits:
Pair $529
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Part No.

AD0140T8
AD016101T8
AD01605-T8
AD0162-T15
AD0162-T15
AD0162-T8
AD0210-SQ8
AD02160-SQ8
AD02161-SQ8
AD10100-W8
AD12100-HP8
AD12100-M15
AD12100-M8
AD12100-W8
AD12200-W8
AD12250-W8
AD12650-W8
AD2273-T8
D4060-W8
AD5060-SQ4 " welcome here
AD5060-SQ8 22,05
AD5060-W8 175 gp b o =ik S Om 6B G @B W8 @
AD5061-M8
AD70601-W8

Beankcard Meii Orders Weicome

Please debit my Bankcard

. 9 8-12 V DC operation @ 225 OHM
door bell kit

Are you sick of ding-dongs? You don't have to
spend a fortune to hear a pieasant sounding
doorbell. This great littie kit does the job sim-
ply and cheaply. (pushbutton not included)

$15.00

co# resistance @ Sjver change over
(S.P.D.Té) contacts handie to
massive 2 amps at24 VOC or 100V
AC @ Mounts directly on to PCB e
Ideal for many applications

1's 10's 25u
SAVE $1.50 $1.20 $1.

ADB066-W4
AD8081-M8
AD9710-M8
ADF1600-8
ADF500-4500-8

Bankcard No
Expry Date .
Name

Signature . . b
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TO OROER: Heavy items sent Comet Fralght on.Mall Order phone 481-1436. Wholesale Customers phone: RITRONICS WHOLESALE 489-7099 or
489-1923. Mall Orders to P.D. 235 Northcote 3070. Minimum mall order $2. Add extra for heavy items and reglstration, certified mall.
Prices, spec. subject to change without notice.
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Figure 2. Block diagram of how the Radarsonic Lantern works.
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Figure 3. Transmitted and received signals.
ON/OFF switch on top of the unit and a frequency-modulates the ultrasonic

sound volume control on the right hand
side. On the left hand side of the case are
the two sockets for the earpiece and the
battery charger.

The unit is basically a frequency-
modulated radar set, and the principle
of operation may be explained easily
with reference to the block diagram of
Figure 2 and the graph of Figure 3.

The sweep oscillator (see Figure 2)
produces a sawtooth sweep voltage
having a rise-time of 250 ms and a
flyback time of 20 ms. This voltage

oscillator, causing its frequency to
sweep downwards from 90kHz to
45 kHz and then to return, as shown by
the unbroken line in Figure 3. The
ultrasonic oscillator is simply a two-
stage multivibrator with constant
current stages supplying timing
currents. These constant current stages
are controlled by the output of the sweep
generator.

The broken line in Figure 3 shows the
frequency of the echo signal reflected
from a flat, vertical object 3 m from the

Lantern. It will be seen that during the
250 ms duration of the sweep there is a
frequency difference between trans-
mitted and reflected signals of 3 kHz.
The echo signal is detected by the
receive transducer, amplified and fed to
the mixer (which uses an MPF104
FET). Since the transmitted signal is
also fed to the mixer (see Figure 2) there
appears at the mixer output the diffe-
rence frequency of 3 kHz. This signal,
being in the audio range, is amplified by
the audio amplifier and fed to the ear-
piece, thus producing the beeping sound
characteristic of the device.

A variation in the distance of the re-
flecting object from the Lantern alters
the time-lapse between transmission
and reception, with a subsequent pro-
portional variation in the difference
(audio) frequency.

Obviously, two reflecting surfaces at
different distances but both within the
lateral width of the beam will produce
two quite clear audio frequencies. In the
buzzing confusion of the real world,
surrounded by objects both stationary
and moving, of various shapes and
surface textures, very complex inter-
modulation of the audio signals results,
and the signal heard is far removed
from the pure tone situation illustrated
in Figure 3. However, although it would
be difficult to differentiate all these
signals analytically, after some ex-
perience with the Lantern the blind
person learns to memorise and dis-
criminate between the various sounds
heard, and to know from the quality or
timbre of the beep exactly what he is
confronting.

As presently supplied the Lantern
contains commercial quality com-
ponents of temperature rating 0 to 70
degrees C, and the battery is expected to
operate over the range 0 to 50 degrees C.
The instrument might therefore fail in
sub-zero temperatures. It is suitable for
operation in the rain, but cannot with-
stand immersion. These conditions,
however, are fairly common for
commercial electronic products, and
permit consistently reliable operation
in Australian conditions as well as in
the majority of conditions in most other
countries. The cost of the Radarsonic
Lantern in Australia, including battery
charger and training lessons, is $300.

The ultimate technological solution
to the plight of the blind may be the
provision of ‘synthetic vision’ by
coupling some kind of minute television
camera to electrodes implanted in the
brain. Research in this area is still in a
very primitive stage, however, and
until such a solution is feasible, the
sonic torch may well be the most
practical aid yet developed to help the
blind.
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YOUR NEAREST

— g [ — ||
2X80

DEALERIS

NEW SOUTH WALES
City Personal Computer,
75 Castlereagh Street,
Sydney, NSW, 2000.
Phone 233-8992.

Emona Enterprises Pty. Ltd.,
Suite 206/611 George Street,
Sydney, NSW, 2000.

Phone 212-4815.

Electron 2000,

181 Whart Road,

Newcastle, NSW, 2300.

Phone (049) 26-2918.

David Reid Electronics Pty. Ltd.,
127 York Street,

Sydney, NSW, 2000.

Phone 29-6601.

A.C.T.

Computer World,

Shop G71,

Gallery Level,

Woden Plaza, A.C.T., 2606.
Phone 81-1368.

ALBURY

Minit Computer Service,
530 Kiewa Street,
Albury, NSW, 2640,
Phone 21-5933.

SOUTH AUSTRALIA
Acuis Trading,

185 Pirie Street,
Adelalde, S.A., 5000.
Phone 223-1900.

VICTORIA

Minit Computer Service,

119 McCrae Street,

Bendigo, Vic., 3550.

Phone 43-2589.

David Reid Electronics Pty. Ltd.,
356 Lonsdale Street,
Melbourne, Vic., 3000.

Phone 602-4673.

Radio Parts Group,

562 Spencer Street,

West Melbourne, Vic.,3003.
Phone 329-7888.

Rod Irving Electronics,

425 High Street,

Northcote, Vic., 3070.
Phone 489-8131.

expand your
SincCi=ir

available now!
The perfect way to upgr?de
your SSi=r inexpensively.

CASSETTES, BOOKS... and FLICKER FREE,
REAL TIME MOVING GRAPHICS

*BREAKOUT e LUNA LANDER e SPACE BATTLE e PING PONG ¢

©* GRAPHICS e MUSIC e HEXADECIMAL e ACTIVE DISPLAY ¢ MOVIES e
No modifications to hardware whatsoever. All software is thoroughly tested and claimed to be
the most advanced developed so-far. Games are written in machine code to make maximum use
of memory and provide continuous live action without loss of TV synchronisation. All programs
run in | K memory unless otherwise stated.

. S S S S N S SN N SO SN G SO SN S S S S G G S
ORDER FORM: SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD.

I 86-88 Nicholson Street, Abbottsford, Victoria, 3067. Telephone 419 3033.
QUEENSLAND
Datacom, Quantify | liem Item Price | Total
101 F.E. Walker Street, Ready-assembled Sinclair ZX80 Personal Computer(s) $199.00
'Epilr.:ndaberg. Q|d:‘4§70. Price incl. ZX80 BASIC manual, excl. mains adaptor
Sog:vear(g-laz)) it Mains Adapior(s (600 Ma a1 9V DC Nominal unregulated). $ 16.00
200 Moggill Road, | 8K ROM $ 75.00
Taringa, Qid., 4068. 16K RAM $150.00

Phone (07) 371-6996.

WESTERN AUSTRALIA
Micro-Base,

127 Fitzgerald Street,
Perth, W.A., 6005.
Phone 328-9308.

| enclose cheque/Bankcard/Diners Club/Amex

Name

AS

Address » Postcode
L---------------------------

5



new low price
was
$295

NOW

Until now. building your own computer could
cost you around $600 — and still leave you with
only a bare board for your trouble. The Sinclair
ZX80 changes all that. For just $199 you get
everything you need including leads for direct
connection to your own cassette recorder and
television. The ZX80 really is a complete,
powerful full-facility computer matching or sur-
passing other personal computers costing much
more. The ZX80 is programmed in BASIC and
you could use it for anything from chess to run-
ning a power station.

Two unique and valuable components of the
Sinclair ZX80: the Sinclair BASIC interpreter
and the Sinclair teach-yoursell BASIC manual.
The unique Sinclair BASIC interpreter: offers
remarkable programming advantages — unique
‘one touch” key word entry. The ZX80
climinates a great deal of tiresome typing, Key
words (RUN. PRINT, LIST etc) have their own

[ g [ — ||
down to amazing

Remember
all prices shown mcludc
sales tax, postage and packing.
N.B. Your Sinclair ZX80 may
quality as a business expense.

single key entry. Unique syntax check. Only
lines with correct syntax are accepted into
programs. A cursor identifies errors immediate-
ly. preventing entry of long and complicated
programs with faults only to discover them when
you run.

Excellent string handling capability — takes
up to 26 string variables of any length. All
strings can undergo all rational tests (e.g. com-
parison). The ZX80 also has string input to re-
quest a line of text: strings do not need to be
dimensioned. Up to 26 single dimension arrays.
FOR/NEXT loops nested up to 26. Variable
names of any length. BASIC language also
handles lull Boolean arithmatic. conditional ex-
pressions, etc.

Exceptionally powerful edit facilities, allows
modification of existing program lines. Ran-
domise function, useful for games and secret
codes. Timer under program control. PEEK and

ZX 80 sx BAsic ROM

AES TORE REM

AlCSIN ARCCOS ARCTAN

Cta

ERERERENGH
6 ¢ (P (D (P (5 N (R (N

Hummwn---m
L LI T K

PONE PRINT

coot
0 su8 DAD

l NEXT

(B =
m

Available NOW from:

SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD., 86 Nicholson St., Abbottsford, Vic., 3067. Tel. 419 3033.
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POKE enable entry of machine code instruc-
tions, USR causes jump to a user’s machine
language sub-routine. High resolution graphics
with 22 standard graphic symbols. The Sinclair
teach-vourself-BASIC manual 96 page book free
with every kit.

Fewer chips, compact design, volume produc-
tion means MORE POWER FOR YOUR
DOILLAR! The ZX80 owes its low price to its
remarkable design; the whole system is packed
onlo lewer, newer more powerful and advanced
LS| chips. A single SUPER ROM, for instance,
contains the BASIC interpreter, the character
sel, operating system and monitor. And the
ZX80's IK byte RAM is roughly equivalent to
4K byles in a conventional computer because the
ZX80's brilliant design packs the RAM so much
more tightly. (Key words occupy just a single
byte). You cun add to the memory via the expan-
sion port, giving a maximum potential of 16K.

THE CHIP

A drop-in replacement for

the existing 4K BASIC ROM,
comes with a new keyboard
template and a supplementary
operating manual.

Designed for high-level, full
facility computing.




Superconducting magnetic

SE€nsors

Scientists at the IBM Thomas J. Watson Research Centre
have constructed experimental superconducting mag-
netic sensing devices whose operating characteristics
approach limits imposed by fundamental laws of physics.

THE PROMISE of an increase of two
orders of magnitude in sensitivity is
spurring on research into new magnetic
sensing devices containing Josephson
junctions. The devices belong to a
family called SQUIDs, Superconduct-
ing QUantum Interference Devices,
which employ superconducting metals
that lose all electrical resistance at
temperatures close to absolute zero (273
degrees Celsius below zero).

When incorporated in complete
measurement systems, the devices
could permit measurement of changes
in magnetic fields as small as one
millionth of a millionth of the field of the
earth when those changes occur at
frequencies above 10 kilohertz. Such
measurement capability would repre-
sent a 100-fold increase in sensitivity
over existing commercial measurement
systems that use similar magnetic
sensing devices, for a range of appli-
cation areas that includes geophysics,
biomedicine, and pure science.

SQUIDs have been used in measuring
variations in the magnetic field at the
earth’s surface, which is important in
searches for geothermal energy sources
and minerals and possibly in earth-
quake prediction. They have been used
in detecting heart and brain waves
(magnetocardiography and magneto-
encephalography). SQUIDs have also
been used to make voltage comparisons
to one part in 100 million and current
comparisons to one part in 109 In
addition, SQUIDs have played roles in
attempts to detect gravity waves and in
searches for quarks — fractionally
charged particles believed to be the
building blocks of elementary particles
such as neutrons and protons. They
have also been used in studies of
magnetic materials. Significant im-
provements in SQUID performance
thus have, potentially, both practical
and scientific importance.

The advances discussed here were re-
ported to the worldwide scientific
community by several IBM research
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This shows a 10-turn square spiral input coil
coupled to a SQUID (Superconducting Quantum
Interterence Device). The structure just below the
coil in the photo contains the Josephson tunnel
junctions that are the basis for the SQUID opera-
tion. The coil is approximately 175 micrometres
(0.007 inches) wide.

groups beginning early 1979 and have
stimulated further work at IBM as well
as elsewhere. The work relates to
SQUID devices made using several
different technologies.

Fabrication of the “Josephson tunnel-
Jjunction” SQUIDs relies heavily on
technology developed in the long-term
IBM research effort to build a labora-
tory prototype superconducting
computer that uses related SQUID
devices in experimental memory and
logic circuits. Those lead-alloy tunnel-
Jjunction SQUIDs, designed and studied
by researchers Dr. Mark B. Ketchen
and Dr. Richard F. Voss, showed a
factor-of-30 less noise than the previous
best example of such a device. This
performance has recently been equalled
by a tunnel-junction SQUID made with
a different technology based on super-
conducting niobium that moreover
exhibits exceptional durability, accord-
ing to IBM researchers Voss, Dr. Robert
B. Laibowitz, Dr. Stanley I. Raider and
Dr. Christina M. Knoedler, and Dr.
John Clarke of the University of
California, Berkeley.

Yet another SQUID technology in-
volves IBM’s recently achieved ability
to construct the world’s narrowest
metallic stripes (as little as eight
nanometers wide) with high-resolution,
electron-beam lithography. The result-
ing ultra-small “nanobridge” SQUIDs,
also fabricated out of the super-
conducting metal niobium, display a
factor-of-two improvement over the
above tunnel-junction SQUIDs when
measured at a temperature of 4.2
degrees above absolute zero. This was
the work of Voss, Laibowitz, and Dr.
Alec N. Broers.

Technical background

The SQUIDs discussed here consist of
two Josephson elements connected
together in a thin-film ring of super-
conducting metal. Each Josephson
element has two superconducting elec-
trodes that are separated by a “weak
link”, either a very thin layer of
insulator that is placed sandwich-like
between the electrodes (to form a tunnel
Jjunction), or an ultra-small supercon-
ducting stripe connected between
coplanar electrodes (to form a nano-
bridge). These weak links give rise to
so-called Josephson coupling effects by
allowing supercurrents of electron pairs
to “tunnel” or pass from one electrode
to the other, up to some maximum
supercurrent.

SQUID operation is based on such
Josephson tunnelling and magnetic-flux
quantisation. In the latter phenomenon,
when a superconducting ring is placed
in an external magnetic field, super-
currents are set up in the ring such that
the net magnetic flux (magnetic field
times area) through the plane of the
ring takes on values that can only be
integral multiples of a fundamental
unit of magnetic flux called the flux
quantum. The essential point is that
fields external to the SQUIDs affect the
supercurrents through them: the fields
change the maximum amount of super-
current that can exist in the SQUIDs.



Currents greater than this critical
supercurrent cause SQUIDs to enter the
nonsuperconducting or voltage state.

In a complete measurement system,
an input coil is used to extend the
versatility of the SQUID for measure-
ment of quantities such as voltage and
current as well as to optimise magnetic-
field measurements. Overall system
performance, or sensitivity, thus
depends on the input circuit as well as
the SQUID. Achievement of near-
ultimate low noise levels in SQUIDs
consequently increases the importance
of optimising the input circuit for the
purpose of improving overall system
measurement sensitivity.

IBM researcher Ketchen, together
with Mr. Jeffrey M. Jaycox, an MIT
graduate student working at IBM, most
recently reported such an optimised
input coupling scheme. They devised
and tested a method for lithographically
constructing a lead-alloy thin-film
multiple-turn coil directly above a
SQUID loop. The input coil is in the
shape of a square planar spiral. A lead-
alloy SQUID and a tightly coupled 100-
turn input coil occupy an area of
approximately two square millimetres.

Noise is the ultimate limit to the
sensitivity of a SQUID sensing device.
It can result, for example, from random
motion of electrical charge produced by

the thermal agitation at elevated tem-
peratures. But even at absolute zero,
noise still exists as so-called zero-point
fluctuations, a manifestation of the
uncertainty principle of quantum
mechanics. Indeed, the IBM researchers
showed that the noise in the niobium
nanobridge SQUID is only somewhat
greater than the limit set by funda-
mental physical theory.

In agreement with circuit theory,
SQUID-noise reduction was a result of
decreased size of the Josephson

PO BOX 324, FAIRFIELD, NSW 2165.

RESISTORS

2W Carbon Film 5%
YW Carbon Film 5%

DIODES

IN4OO4 .....8¢ IN40O7 ...
IN5404 ...38¢ IN4148

5mm RED LED..15¢
Mounting Holder

TAG TANTALUMS
60¢ each

Write for Catalogue
Pack & Post 10%
Min $1.00 Max $5.00
Office. 68 Dawson St.,
Fairfield. NSW.

elements as well as optimisation of
circuit parameters. The cross-sectional
area of the weak links in the nanobridge
SQUID (that is, the cross-sectional area
of the metallic stripes) was 0.001 square
micrometres. For the lead-alloy tunnel
junctions, the weak-link or insulator
area was 10 square micrometres.
Finally, for the niobium tunnel
Jjunctions, the weak-link area was 1.0
square micrometres.

The reported low-noise behaviour has
been demonstrated only when magnetic-
field changes occur at relatively high
frequencies (10 kHz to 100 kHz). At
sufficiently low frequencies, per-
formance of all devices is degraded by
the presence of so-called 1/f noise. Such
noise (read “one over f noise”) becomes
more and more pronounced as the fre-
quencies of the magnetic-field changes
decrease.

Measurements of the 1/f noise have
been made for the lead-alloy SQUID by
Ketchen and Dr. Chang C. Tsuei. This
noise was found to be comparable to that
in commercially available SQUIDs,
indicating that the strength of the IBM
SQUIDs is in their higher frequency
performance. The origins of 1/f noise are
not well understood. Continuing re-
search on these SQUIDs could improve
our understanding of the origin of that
noise. ®

Baked Enamelling
Hammertone
Wrinkle etc.

SPECIALIST IN ALL
OFFICE EQUIPMENT
AND  INDUSTRIAL
SPRAY PAINTING

warning
Travelling into the city may be a health

hazard. why not shop in Dandenong for all
your electronic needs at

BAR

L

295 Thomas Street,Dandenong.
Ph.7912900

OPENING SPECIAL

Dick Smith,

SYSTEM 80 COMPUTER
Only 5699.sove over $50

{S10 Freight Charge for Interstate Orders)

We also sell Bargain Priced

ELECTRONIC SURPLUS

{from United Trade Sales)
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JAYCAR -FORHARD-TO-GET
COMPONENTS

Listed below are just some of the products that we stock that are not normally available from your present supplier or are scarce at

the moment. Ry Va4
s /-2 EA NESSSUAN 322/
ETI 5000 Series Heat sink front panel $39.50 Wpn A= m
$ 1.35

13" x 19" Rack Cabinet (Aust. Made) $49.50 | CQY — 89A I.R. Leds

32" x 19” Rack Cabinet (Aust. Made) $59.50 | BPW — 50 Photodiode $2.95
§%" x 19" Rack Cabinets (Imported) $39.50 | 2SK134/2SJ49 Power Mosfet Transistors $ 7.50 ea.
Philips 65D Heat sink (the Biggest) BF469/BF470 $ 1.65ea.
Cut to 125mm lengths for rock boxes $26.50 ea. | 74C14 (watch out for inferior substitutes) $ 1.50
8000 uF 75V can-type electro’s. Special $ 9.75 ea. | OM350 Masthead amp/VHF Converter I.C. $ 9.50
Ten-Turn tripots Pro-grade $ 1.75ea. | TEA1002 Colour Encoder I.C. $17.50
5002\ through to 100K 8.86 MHz X TAL $ 7.50

J ¥ ¥ See our double page kit ad in this month’s E.A. ¥ ¥ ¥

ETON E SPEAKERS HIGH POWER IONIZER KIT*— =

We have developed an “‘Experimental” ioni i i
At last you can obtain the famous Australian-made ETONE . BEVPSR IS JREGr KNt ic. cdpaiia,

t ! of producing high intensity electric fields that are not riecessaril
speakers from our City Showroom. We also stock the incredible Bl Ozone producing. It works directly from the 240V mains and wi“
Motorola Piezo horn tweeters.

P-A. SPEAKERS produce around 7.5 KV.

Kitis supplied with instructions and suggestions as to how to get
the best out of this unit. Short form kit - $19.50.

10" (250mm) 131 6OW(RMS) § 51.50
12" (300mm) 246 100W (RMS)  § 78.00
12" (300mm) 267 150W (RMS)  $131.00 ETI PEAK READING POWER METER KIT
15 (380mm) 801 200W (RMS)  $214.00 b e i)
Motorola Piezo: Frequency Response 2KHz — 28 KHz $29 50 components inc. High quality
100 Watts RMS = rectangular LEDS.
KSN 1005A $15.00 ea.
KSN 1025A $24.00ea

THIS MONTH SPECIALS!!
Electret Condenser Mic. Q‘)
insel'ts. Normally $2.45.

EXTRA VALUE Th'smonth $1.49\'
Grab them while they last!

40-Way Rainbow Cable
— 20 twisted pairs — Mil Spec. Only $1 -95/m.

Hey! That’s 40m of hookup wire for less than $2.00!!

6x4” Speakers%

FREE SPEAKER
CABINET DESIGNS

We will supply at no-charge profesionally designed cabinet
drawings for your ETONE speaker systems. Fold back monitors,
P.A. Bins and Hi-Fi systems are available.

Interstate customers: Send S.A.E. with your enquiry.
HI-FI SPEAKRS

Size

Type Power Handling Price

6" (150mm 605 Midrange 120W (RMS $32.00 .
6" 2150mm; 608 w°¢;1erg 80w 2RM3; $34.55 Ideal for car radio replacement, etc. Normally around $4.50.
10" (250mm) 108 Woofer 50W (RMS)  $33.00

This month $2.95!! SuPER vALUE

518 Woofer 100W (RMS)  $49.00

P ETI 5000 AMP |
Javcar wrtor (]88 | compLETEKIT- s —
. 9AM - 5.30PM I _THE WORKS 43

- ONLY $289.00

$4 00
or more $5 50

380 Sussex St Sydney 2000. Ph 264 6688




Series 5000
stereo control preamplifier

Part 1.

Designed as the ‘perfect partner’ to our Series 5000
MOSFET stereo amplifier, this preamp offers many

unique features.

IN DESIGNING the Series 5000 Stereo
Control Preamplifier we have had to
look closely at the facilities and options
available on existing preamplifiers. The
concept that evolved was to design a
preamplifier with the accent on versa-
tility and control. We judged that most
Series 5000 components will be built by
those interested in high quality sound,
who will therefore spend a considerable
time taping, either from source
material or dubbing from one deck to
another. The preamp should therefore
offer good facilities for taping and tape
dubbing.

Tape facilities

Two tape inputs have been provided,
either of which can be selected as a
source input or used through a con-
ventional tape monitor circuit. Dubbing
from one deck to another is simply a
matter of selecting the playback deck as
an input and selecting the record deck
with the tape monitor facility. Now if a
tape deck were put into record mode and
then selected as a source, its output
would be connected via the preamplifier
back to its own record input. This forms
a feedback loop that would lead to
oscillation, probably within the audio
spectrum and at full power. To prevent
this, this preamplifier automatically
mutes the record output to any tape
deck that is selected as a source input. If
any other source is selected the muting
is removed. Thus, both decks can be
used simultaneously to record source
material.

Metering

Another facility that is essential for
high quality taping is a really good set
of level meters. Unfortunately, those
supplied on most cassette and reel to
reel decks are of the —20 to +3 VU type
and as such are poor indicators of the
true audio level. To overcome this
problem the Series 5000 Preamp has
been provided with two wide dynamic
range LED level meters, each with 3 dB
resolution and covering the range

—48 to +9dB, so a dynamic range of
57 dB can be displayed. The LED level
meter displays both the peak and the
average of the audio signal at any
instant, with the peak indicator having
a rapid-attack/slow-decay characteris-
tic that ensures any transient can be
easily seen on the display. The proto-
type has been tested with single pulses
and even with pulses as short as 50 us
the transient was accurately recorded
and easily spotted.

A 400 Hz sinewave oscillator is also
provided and is selected by one of the
positions of the tape input selector. This
enables calibration of 0 dB on the LED
level meters to match the 0 dB reading
on the tape deck meters.

This LED level meter will also be
valuable in many other projects where
accurate monitoring of an audio signal
is required. For this reason we have
given it a separate project number
(ETI-458). Full details were given in the
June issue, so many constructors may
already have built the LED level meter.

The preamplifier is provided with
both master and monitor volume
controls. The master control varies the
output to the LED level meters and to
the line and tape outputs. In this way
the record level can be adjusted. The
monitor volume control varies the
signal level on the monitor output.
Normally the power amplifier would be
connected to this output so that the
volume can be adjusted without affect-
ing the record level. If the monitor level
control is turned fully up, however, and
the master control used as the main
volume control, the LED level meters
indicate the output level below 1.2V,
which corresponds to full power from
the power amp. So, in this configura-
tion, the LED level meters function as
output level indicators, with full power
before clipping occurring at 0 dB.

Mono switching

The ability to mono the two channels is
another feature essential in a pre-
amplifier. In the Series 5000 Preamp

David Tilbrook

this feature is provided by the mode
switch which offers both pre- and post-
monitor mono switching. If the source
mono is selected (L.+R, source) the two
channels are shorted together before the
source-tape switch, actually at the
outputs of the line amplifiers. This
monos the tape and line outputs, and the
inputs to the LED level meters. In this
way the record levels on the tape decks
can be easily matched using the source
signal itself, which is virtually im-
possible when the two channels have a
stereo signal.

Since the L+R (source) position
monos the channels before the balance
control it can also be used to optimise
the left and right channel balance for a
certain listening position. Once again,
this is almost impossible to do properly
when the channels have different
signals.

The post-monitor mono facility (L+R,
monitor) shorts the channels together
after the balance and monitor level
controls. In this way the stereo content
is kept valid through the balance
control so that it can be used to select
either the right or the left channel and
feed it simultaneously to both loud-
speakers. This is a particularly useful
facility when listening for a suspected

fault that may exist on only one of the

two channels, such as cartridge faults,
or more often, skating errors produced
by an incorrectly set-up tone arm.

The final position on the mode switch
is the L-R (monitor) position. This acts
in precisely the same way as the L+R
(monitor) position but inverts the phase
of the right channel first. This is
primarily to facilitate easy detection of
out-of-phase channels such as would
occur if cartridge or loudspeaker leads
are wired incorrectly. The mode switch
is simply switched between the L+R
and L—R positions. The system is set up
correctly if the sound has a full bass end
and a stationary image in the centre of
the two loudspeakers when the mode
switch is in the L+R position. If the bass
is better on the L—R position, however,»
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Series 5000
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Stereo control preamp
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THERE IS REALLY
NO WORD TO DESCRIBE i

THE FOUR YEARS HARD WORK IN “QLABORATORIES
DESIGNING AND MAKING THE

ANDROMEDA 1rs

HEAVY MONITORS

trom peterson®
LABORATORIES

HAND CRAFTED AND INDIVIDUALLY HAND
MADE TO ORDER IN MAGNIFICENT SEN-ASH
AND OAK WOOD VENEER FINISH, MADE WITH
CARE, EACH UNIT INDIVIDUALLY GRAPHED
FOR BOTH FREQUENCY AND IMPEDANCE.

ONLY THE FINEST COMPONENTS MADE TO
OUR SPECIFICATIONS IN AUSTRALIA, HAVE
BEEN USED, WITH THE EXCEPTION OF THE
HIGH FREQUENCY RADIATOR (JAPAN).

ALL COILS ARE HAND WOUND OPEN CORE,
AND POLYCARBONATE CAPACITORS, HEAVY
DUTY NONE INDUCTIVE RESISTORS, HEAVY
Rec Resale $1000.00pr  INTERNAL WIRING, DUAL PROTECTOR FUSES
100cm high x 39cm wide x 39cm deep AT REAR. HEAVY DUTY SCREWS.

DESIGNED TO HANDLE 130 warrs RMS eac
AND DC AMPLIFIERS OF TODAYS NEW GENERATION.

(WE REGRET OWING TO THE COST OF RESEARCH & DEVELOPMENT
NO KITS ARE AVAILABLE ON THE ANDROMEDA SERIES.)

FOR FURTHER DETAILED TECHNICAL INFORMATION PLEASE WRITE
AVAILABLE ONLY FROM  Anoromebau
SPECIALIZED HI-Fl STORES ::}.:\lrj%NcggS;h, VIC 3189.




then the system has an out-of-phase
channel. The surest way to perform this
test is to position the loudspeakers
directly facing one another and approxi-
mately 50 mm apart. The bass should
drop dramatically when the L-R
position is selected.

Block diagram

The overall configuration of the Series
5000 Stereo Control Preamp is best seen
by looking at the block diagram. The
preamp has both moving coil and
moving magnet cartridge inputs. The
moving coil phono input is fed directly
to a moving coil input preamplifier
which amplifies the output of the
cartridge up to typical moving magnet
signal voltages. The low level input
selector switch determines which of the
three cartridge inputs is sent to the
RIAA-equalised phono preamp stage.
The output of this stage is around
75 mV for a 1 mV input signal to one of
the moving magnet inputs. The high
level input selector switch selects be-
tween the output of the phono preamp
and one of three other line level inputs
(the tape input and two auxiliary
inputs).

The output of the high level input
selector is fed to the tape input selector
together with the two tape inputs and
the output of the inbuilt 400 Hz
oscillator. A third set of contacts on the
switch is used to drive the muting
transistors whenever a tape input is
selected as a source.

The output from the tape input
selector switch is fed through the
master level control and line amplifiers
to the tape and line outputs, and to the
LED level meters and tape-source
switch, through the balance and
monitor volume controls and via the
monitor amplifiers to the main monitor
output.

The signal voltages shown on the
circuit are with respect to a 1.2 V signal
from the monitor output and with the
master and monitor level controls fully
up. In this condition the average signal
voltages at the input to the LED level
meters will be around 300 mV. Since
the preamplifier is never run with the
level meters off scale it is impossible for
the preamplifier to overload any stage
after the line amplifiers; this is another
distinct advantage offered by the LED
level meters. As stated earlier, typical
signal voltages at the input to the
master level control are around 75 mV
for a 1 mV input signal to one of the MM
inputs. Most moving magnet cartridges
produce maximum output signal

voltages of the order of 60 to 80 mV.
Some higher output cartridges may
produce signals as high as 120 to
140 mV but these are generally the
exception. Allowing for a signal input
voltage of, say, 140 mV, the output
voltages from the main phono amplifier
will be approximately 10 VRMS. So
this stage must be provided with ade-
quate supply voltage and slew rate
capabilities so that overload cannot
occur. Fortunately this is not par-
ticularly difficult, necessitating a
supply voltage of around 15V and a
slew rate of approximately 1 V/us.

A more detailed discussion of the slew

rate requirements of phono stages will
be included in part two of this series of
articles on the Series 5000 Preamp.
Using op-amps?!
The basis of the Series 5000 Preampli-
fier is a new audio op-amp by Signetics,
the NE5534N and its low noise com-
plement, the NE5534AN. These devices
are capable of truly superb
performance. There is a popular mis-
conception among audiophiles that op-
amp stages cannot ‘sound’ as good as
discrete designs. This undoubtedly has
come about due to the introduction of
some earlier amplifiers that used 741s,
or similar devices, which are simply not
suitable for audio applications. The
noise performance of these earlier op-
amps was mediocre and their slew rate
figures were typically less than 1 V/us.
If we consider the output stage of a pre-
amplifier, for example, the maximum
output signal voltage from the stage is
required to be around 1V and this
dictates a slew rate substantially
higher than is possible from a 741 op-
amp. The result is slew limiting
distortion or TIM (transient inter-
modulation distortion).

The slew rate figures for the 5534,
however, are in excess of 10 V/us, giving
the device a large-signal bandwidth of
around 10 MHz and maintaining the
open-loop gain at 10kHz at greater
than 6000. This is important since it
ensures that the negative feedback loop
of the stage will not be degraded at
higher  frequencies. =~ The  noise
performance of the 5534 is equally good,
being equal to or better than the best
discrete input stages for input im-
pedances above 1000 chms.

In order to test the 5534, a high
quality moving magnet input stage and
a line amplifier stage were built with
discrete transistors. Actually these
stages were originally designed for the
Series 5000 Preamplifier before the

stereo control preamp

5534s were available. These stages
were compared with similar stages de-
signed around the 5534s and both
objective and subjective testing was
carried out. Both the discrete and IC
stages gave measured distortion figures
less than 0.001% at all operating fre-
quencies up to 20 kHz. The noise figures
were similar and none of the stages gave
any indication of slew rate limiting. The
subjective testing was carried out by
comparing the two phono amps and
then the two line amps. The input signal
was sent via a selector switch to the
inputs of the two stages and the levels
matched by potentiometers at the out-
puts. The wipers of the pots were then
connected to a second set of contacts on
the selector switch. This configuration
allows both the input and the output of
the unused stage to be disconnected
from the circuit so that no possibility of
interaction exists.

After many hours of experimenting
with this circuit we were still unable to
determine which stage was operating at
any one time. The op-amp circuit, how-
ever, contains approximately half the
number of components of the discrete
design.

A complete data sheet for the
NE5534N will be included with part
two of this series.

Tone controls?

As stated earlier, the Series 5000
Preamplifier is intended as a high
quality linear preamp, and as such, the
conventional tone control circuits have
been omitted. This is becoming the
accepted practice on high quality pre-
amplifers, since the usual tone control
facilities are very seldom used in good
sound systems. More importantly, their
presence can impair the sound quality
unless provision is available to com-
pletely remove them from the circuit. If
control over the frequency response of
the system is required it is usually to
overcome problems associated with
room acoustics, and conventional tone
controls are practically useless. A
1/3-octave graphic equaliser is much
more effective and can be incorporated
into the system easily. The equaliser is
placed in the monitor output circuit,
between the output and the power
amplifier input, leaving the line output
of the preamp free as a general purpose
non-equalised output.

In following articles we will describe
the specifications and construction of
the Series 5000 Preamp as well as the
problems that must be overcome to
ensure the best possible performance.®
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‘ELECTROTUNE'
&R

A mini synthesizer with 23 note touch keyboard.

Has attack & delay, voicing controls. Easy to
set up, no fancy test equipment required. It's
incredible, the range of sounds it will produce
will amaze you.

Cat. K-3506 SEE EA JULY

CORE BALANCE
RELAY earth leakage

electronic circuit protector

wmh
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Includes pre-wound coil

This one should be in every hobbyists work-
shop - it could save your life! Senses any
leakage to earth from a mains appliance
(e.g. through your body) and shuts of power
before it has a chance to electrocute you.

SEE ETI APRIL 34950

TV $3250

UHF Downconvertor

UHF TV is here: but only a
small percentage of TV's are
fitted with UHF tuners. Use
any standard VHF TV set with
this convertor: use for a single
channel

Cat. K-3235

INFRA RED
BEAM RELAY

Cat. K-3375

SEE ETI MAY

Ideal burglar alarm, door Qﬁ’?’
minder, etc. Sounds alarm <

if bearn is cut. Also fantastic 49)
for wildlife photography. Vg

LOOK AT THESE GRE AT

Q§§ CAR

most cars. Easy to install

Cat. K-3253 SEE ETI JULY

BENCHMATE

Just the thing for the hobbyist’s and
experimenters bench. A handy kit
featuring a 1.25V. 10 16V. @ 1A.
power supply, a 1 watt amplifier with
Hl & LO inputs. Comes with a sturdy
metal case, easy to build. $
K-3478 SEE EA JUNE 4 5

Requires external speaker, you can
use the Dick Smith Cat. A-2451 $9.50

Improve your health
NEGATIVE ION
GENERATOR

With exclusive Dick Smith
easy to build emitter head.

Completely safe - battery or plug-
pack operated. With an incredibly
well researched article showing how
beneficial negative jons can bel

Cat. K-3335

s3750 SEE ETI APRIL
dB METER

Troubled by noise? Worried
about exceeding noise pollution
laws? Build this simple dB meter
and find out. Easy to build, save
$$$ on commercial units.

Easy to build. g 3 450

Cat. K-3476
SEE EA MAY

“e« ALARM
275

The design senses cunrent in the battery
earth lead. Reliable circuit, has delay exit
fatures built in. Versatile, will operate with

NEW
K17

LOTTO-

POOLS
SELECTOR $19°

Random number generator picks your
squares, don’t blame mum. This box of
tricks doesn't favour any number. It's
simple to build, think of those $$$

Cat. K-3392 SEE EA JULY

AUDIO OSCILLATOR

Ideal for audio HI-FI design, test, and repair
Look at the fantastic specs:

Sine wave, typically .003%

Square wave, 20nS rise and fall times.

15kHz to 150kH z with overlapping ranges.
VMOS output stage, 3mV to 3V in 3dB steps.

Cat. K-3467 SEE EA JUNE

\.;J é
&

5
é

36500

‘#ey AUDIO OSCILLATOR

%ﬂ

(o)

HOT
CANARY

(short form)

SEE EA MAY

A gimmick that will keep qny
child amused for hours! An
slectronic bird whistle that
sounds just like the real thing.

s * ] 4%
SPEED
SENTRY

(short form)
SEE EA MAY

For safer driving. An alarm
sounds if you go over a pre-

INFRA RED
REMOTE
CONTROL

Control any mains operated (or
other) device from across the room
Now you can turn the TV off from
your chair - or turn the stereo on.

Cat. K-3380 § 6 395

SEE EA MAY

SERI‘ L (For System 80)
INTERFACE

Enables your System 80 or TRS-80

computer be used with many of the

serial-type devices: teleprinters, etc.

A must for the hobbyist buff: gives

you the chance to use ex-disposals QRrerl T i e et
Cat. K-3608

gear. 0
SEE EA APRIL 35 75 K?:ZES ' 1 1 ™

See our other advertisements in this
publication for addresses, phone
numbers, post and packing etc.

Ars 7as

DICK SMITH
ELECTRONICS
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Project 330

‘Current trip’ car alarm features
exit/entry delay and no false

alarms

This car alarm uses the battery earth strap as a sensor to
detect when a ‘courtesy’ light or other electrical load
occurs when a thief enters a vehicle. The circuitry is simple
and immune from false triggering problems.

A SIGNIFICANT proportion of cars are
stolen at least once in their lifetime. The
thieves are generally ‘joyriders’ who use
them for a few hours and then abandon
them after vandalising such items as
wheels, seats, stereo/radios etc. If you fit
a good, reliable alarm you’re bound to
deter all but the most determined of
criminals — who are usually pro-
fessionals out to ‘redo’ the car or strip it
completely for parts. There’s almost
nothing that will stop the latter type of
thief — alarms, steering locks or any
other deterrents notwithstanding.

Early car alarms were electro-
mechanical by nature. They generally
had a balanced cantilever or a
pendulum with a switch contact
attached. Any movement of the vehicle
would close the contact and latch on a
relay sounding the horn. Simple and
effective but prone to false
triggering. They've all but disappeared.
Others operated from a series of hood
and door switches, but installation often
proved a major undertaking.

Later alarms became more sophisti-
cated — one type sensed the slight
voltage-drop pulse that appears across
the vehicle battery’s terminals when a
load is connected — such as a ‘courtesy’
light being operated when a door is
opened. Reliability often proved a
problem with these alarms as they
depended on the internal resistance of
the battery, which causes the voltage-
drop pulse following the connection of a
load (the battery terminal voltage drops
momentarily and then rises again). Any
variation in the terminal clamp resist-
ance produces the same effect — giving
rise to false triggering problems.

A cunning variation on this is to
detect a voltage drop anywhere in the
vehicle’s electrical system. We pub-

Phil Wait

The completed unit was mounted on the lid of a diecast box with a scrap of blank pc substrate
underneath as an insulating spacer. The external leads are passed through two grommeted holes.

lished the design for such an alarm
some time back in our book ‘Project
Electronics’ (ETI-084). Whilst a popular
project, many constructors reported
problems with false triggering. In
addition, the alarm did not include
entry and exit delay times, which many
constructors have requested over the
years.

This project employs a similar
principle to the ETI-084, but rather a
different technique. The battery ‘earth’
strap has a small, but finite, resistance.
Any load on the battery will cause a
current to flow through the earth strap

(since the vehicle’s chassis is used as the
return circuit). The current causes a
small voltage drop across the earth
strap resistance. This is detected and
used to trip the alarm. As the ‘sensing’
input is essentially a very low im-
pedance input, false triggering from
magnetic induction or other sources is
avoided. Other voltage drop sensing
schemes essentially have a medium to
high input impedance, hence their
susceptibility to false triggering.
Additional measures are incorpo-
rated in this project to further reduce
the possibilities for false triggering. [ 2
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Project 330

TERMINAL

TO EAR RAP
AT ENGINE OR CHASSIS

*NOTE 1: Value of C1 sets entry and exit delay times.
**NOTE 2: Value of C3 sets alarm-on time.

***NOTE 3: Value of C5 sets flash and horn pulse rate.

NOTE 4: If you wish the alarm to reset itself
after 45 seconds following tripping, lift the
‘earthy’ end of C2 and connect it to pin 4 of
IC3b as shown by the dotted line.

NOTE 5: Capacitors C1, C3 and C5 may be
either tantalum types or so-called ‘low
leakage’ electrolytics such as the Eina RBLL,
or similar.

Any ioad on the electrical circuit of a vehicle
will produce a voltage drop across the small,
but finite, resistance of the vehicle battery’s
‘earth’ strap. This unit detects that voltage
drop and trips an alarm circuit that operates
the vehicle’s horn. A thief entering the vehicle
will inevitably operate a ‘courtesy’ light or
something that draws current, thus tripping
the alarm.

The circuit can be divided into five sections:
the sense circuit, entry and exit deiay circuit,
latch circuit, alarm timing circuit and horn
pulsing circuit. In addition, a three-terminal
regulator provides a 5 V supply to most of the
electronics, avoiding probiems with false
alarms.

THE SENSE CIRCUIT

The current in the earth strap is sensed by a
pair of transistors connected in a common
base configuration. These two transistors, Q1
and Q2, are encapsulated in an integrated
circuit package and are on a single chip of
silicon, ensuring that they have very closely
matched characteristics. The device is known
as an LM394. This device was used in much
the same way in our Expanded Scaie Vehicle
Ammeter, ETI-329, published in the February
'81 issue. The base-emitter voltages of each
transistor will track within 50 microvolts of
each other, a characteristic which is exploited
here.

When no current is being drawn from the
battery there will be no potential drop across
the resistance of the battery earth strap (ignor-
ing the miniscule current drawn by this alarm).
Thus, the emitters of each transistor in IC1 will
be at the same potential. As the base-emitter
voltage of each is virtually identical the col-
lector currents will be identical. Thus initially,
the collector-emitter voltage of each will be the
same.

When current is drawn from the battery
{(when a courtesy lamp is operated, for
example), a small voltage drop will appear
across the battery earth strap. Thus, point A

HOW IT WORKS — ETI 330

(emitter of Q1) will be raised to a higher
potential than point B (emitter of Q2). That is,
point A will be more positive than point B. The
voltage on the collector of Q1 will thus rise (a
common base amplifier is a non-inverting
amplifier).

The voltage difference between the col-
lectors of Q1 and Q2 is monitored by a
ditferential input comparator, IC2 — an LM311.
When the voltage on its non-inverting input
exceeds the voltage on its inverting input the
comparator’s output switches high. What
happens next we'll get to shortly.

The voltage on the collector of each tran-
sistor in IC1 (Q1 and Q2) is initially set by a
trimpot, which varies the current fed to each
base. This compensates for any slight mis-
match between Q1 and Q2 (the dc¢ gain of this
circuit Is very high) and also acts as a
‘sensitivity threshold’ control by Introducing a
preset offset which must be overcome by a
certain level of current through the battery
earth strap before the alarm will trigger.

ENTRY AND EXIT DELAY

The comparator IC2 has an open collector
output requiring an external load resistor —
this is RS. When the output of IC2 is low the
timing capacitor, C1, is held discharged by
IC2’s output circuitry. When the alarm is
tripped and the output of IC2 goes high C1
starts to charge through RS5. After a time de-
termined by the time constant of R5 and C1 the
Schmitt gate IC3a toggles over and its output,
pin 3, goes low.

LATCH

The Schmitt gates IC3c and IC3d form a latch
circuit. On power up, the latch is automatically
reset by the time constant of R6 and C2,
placing a momentary low on pin 8. The output
of IC3c¢ is high and the output of IC3d is low, Q3
is turned off and LED1 is not lit.

When the output of IC3a goes low the latch
(IC3d and c¢) toggles over. The output of IC3d
goes high, turning on Q3 and lighting LED1.
The output of IC3c goes low at the same time.

The latch remains in this state until it is reset
when the power is turned off and then on
again.

ALARM TIME PERIOD
Before the alarm is triggered the output of IC3¢
is high and the input of IC3b Is held high by R9.
As IC3b Is wired as an inverter its output is
low and Q4 is turned off. When the alarm Is
triggered the output of IC3¢ goes low, and
since C3 is discharged, the input of IC3b is
pulled low, its output goes high and Q4 is
switched on, ailowing the relay to operate.
The timing capacitor, C3, slowly charges
through R9 and, after a period determined by
the time constant of C3/R9, IC3b switches
over, turning Q4 off again and stopping the
horn.

HORN PULSING CIRCUIT

The relay RL1, and therefore the horn, is
pulsed on and off about once per second
during the horn timing period. IC5 is a 555
timer wired as a free-running oscillator. The
frequency of oscillation is determined by the
time constant of R12 and C5. As the 555 (s
capable of driving quite high currents it s
connected directly to the relay, which is then
switched by Q4. In other words, the 555 pulses
the supply to the relay.

The output from the 555 Is also used to pulse
LED2 (mounted on the dash) as a warning to
would-be car thieves and as an indication that
the alarmis on.

REGULATOR

A three-terminal regulator, IC4, drops the
battery voltage down to 5V to supply the
sense and timing circuits. This protects
against false triggering from battery voltage
variations and also helps to remove noise
from the supply.

Using a Schmitt-triggered input quad NAND
gate for IC3 provides further noise immunity
and reliabie timing due to the precise
switching action of its inputs.
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ALARM ON
(ONDASH)

Design

A block diagram of the alarm is shown
in Figure 1. The Sense and Trigger cir-
cuit detects when the voltage drop across
the battery earth strap rises above a
predetermined amount. When trig-
gered, this then arms the entry/exit
delay. If the alarm does not remain
triggered after the delay period nothing
further will happen. If it does remain
triggered, the delay circuit will trip the
Latch and start the Alarm Period
Timer. The Alarm Trip Indicator will
also light. When the Alarm Period
Timer is activated the Relay Driver is
also activated. The Relay Pulser will
then turn the relay on and off at one-
second intervals, pulsing the horn on

and off too.

The Relay Pulser circuit operates
continuously and flashes a dash-
mounted light to indicate that the alarm
unit is ‘armed’.

After the Alarm Period Timer com-
pletes its period, the Relay Driver is
turned off and the horn will cease
pulsing on and off at one-second inter-
vals. Car alarms are required by law to
turn off within ten minutes of being
triggered, but can automatically re-
arm.

If someone attempts to steal your car,
trips the alarm and then abandons the
attempt, the Alarm Trip Indicator will
remain on, telling you that the alarm
was tripped during your absence.

Construction

Our prototype was constructed on a
printed circuit board, the artwork for
which is reproduced elsewhere in this
article. While this is not absolutely
necessary — the project could be con-

THE LM394 FAMILY

There are a number of devices in this mono-
lithic npn dual transistor ‘family’, each
characterised by different tolerance speci-
fications. The LM194 is the mil-spec
version which has the tightest specifica-
tions and top price. It's also hard to get and
its use is not really necessary in this
application. The LM394 is available in ‘H’
and ‘C’ versions. The LM394H has tighter
tolerance specifications than the LM394C
and is more expensive. The cheaper
LM394C is recommended for use in this
project as it is the least expensive member
of the family and generally obtainable in
good quantities.

Philips manufacture an npn dual tran-
sistor family, designated BCY87, BCY88,
BCY89, and any of these could be pressed
into service in this project, aithough thelr
Vbe tolerance specifications are somewhat
wider than for the LM394 family. There
should be sufficient adjustment available
with RV1 to compensate for the wider
tolerance in Vpe offset. The BCY89 is the
least expensive, widest tolerance device.
Note that the package pinout for the Philips
devices is different — see the diagram
foliowing.

car alarm

AND ALTERNATIVES

A further alternative would be to use two
transistors from a transistor array IC. The
CA3045/46, manufactured by RCA, is a
general purpose transistor array IC contain-
ing three Isolated transistors and one
differentially-connected transistor pair. Any
two of the isolated transistors may be used.
However, this device is encapsulated in a
14-pin DIL package which would have to be
glued to the pc board in a suitable place,
upside down, and connecting wires run
from the appropriate holes in the pc board
to the device pins. RV1 shouid be able to
compensate for the wider tolerance in Vpe
oftset here too.

BOTTOM VIEW

BCY87/88/89
FAMILY PINOUT

structed on matrix board — a pc board
does reduce the possibility of wiring
errors, which have to be sorted out when
you first power up the project.

There is no particular order for
assembling the components to the pc
board but it is usually easier to solder
the resistors and capacitors in place
first. Take care with the orientation of
the tantalum and electrolytic capaci-
tors. Follow with the semiconductors.
Again, watch orientation of these com-
ponents. The relay should be mounted
last of all.

The completed pc board can be

mounted in any convenient case — we
housed ours in a diecast box measuring
120 x 40 x 95 mm. A diecast box was
chosen because it can be effectively
sealed against the ingress of dirt,
moisture and other undesirable
substances.

We mounted the pc board on the
underside of the diecast box’s lid and
fitted a 10-way terminal block on the
outside of the lid for all the external
connections. Leads from the pc board to
the 10-way terminal block are passed
through grommetted holes. These were
later sealed with Silastic.

\'/
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Figure 1. Block diagram of the ETI-330 car alarm showing the basic functional biocks of the circuit
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ALARM TRIP S7OT OR NOTCH >
LED (ON DASH) LED1 diodes
ETI-330
i x a ST
i SW1—DP
e i T °“'E£7:2- H_(+12V) CONCEALED
030‘, RE{——1-110k » n & C8 TOGGLE SWITCH
o — 1, % " @, 1, —— TO TO IGNITION
T | A | : V) Py POINTS SWITCH
. OR
G BALLAST
R12
1pok
/ CHASSIS CHASSIS
R11  CONNECTION CONNECTION
g‘;@':%“'] RL1/L 470R
e L —
3 5 X D1
A B a “a P F! E IGNITION COIL
" - fa + IN-LINE
LED2 ALARM ON FUSE HOLDER +12V
LED (ON DASH) HORN.
SOLDER SWITCHED CONTACTS
TO END TO HORN CIRCUIT Capacitors
OF STRAP SOLDER TO tantalum
\ ~VE TERMINAL e +
e D= |
'BATTERY -VE +VE electrolytic + T
EARTH STRAP e—"
CHASSIS OR 12V CAR BATTERY
NGINE CONNECTION .
" e oy Installation
% cg&fy:} : e Firstly, mount the ‘Alarm On’ LED (the
% - k one that flashes) and the ‘Alarm
°b LRD. e VoL TacE REGAATORs Tripped’ LED on the dash in convenient
BCS48,B8C108 positions where they can be seen from
PARTS LIST — ETI 330 outside the vehi.cle. You can obtai.n
LEDs mounted in metal and plastic
Resistors .... ......all "2 W, 5% IGH s, UkiaT ol LM394 (see text) mounting which is secured by a nut or
:;. Si .- SZ/Ik2 :gg ~~~~~~~~~~~~~~~ :gg;g” clip, and these are ideal for this
RS ... M IC4 ... ............LM340T/50r 7805 application.
R6,R7,R10 ....... 10k VOB < v < it 555 The alarm is switched on by a con-
BB, . fuein e messi s BOR I cealed switch which may be located
251)1 ...l%’)ﬁ ETI-330 pc board; 12V single changeover under the dash or under the driver’s
R12 T contact (10 A rating) pc mounting relay (such as seat. Alternatively, an externally
RVI T { STt the Fujitsu FRL611DO12 or simllar); diecast mounted keyswitch may be used. If you
............ . trimpot s X ' :
aluminium box 129 r.nm.long by 95 mr? wide b)t install the latter, entry and exit delay
S pictcs DPST or TRST toggic swieh (ior conceasd | My be reduced to about halfa second by
T isiaaisi :‘lga zzcttargta(g;‘:; x1) switch); length of automotive electrical cable; changing the value of C1 to 1u.
: sundry nuts and bolts. We used a two-pole switch, one pole to
C2] aw'ia as goipsd . 100n greencap 1 29 ’
O e A Ry Vg 33u/16 V tantalum or Price estimate switch the supply to the alarm, the other
RBLL electro. (Seetext) e estimate that the cost of purchasing al the to short out the points when the alarm is
g‘;v C6...cootin ;Og; :gxf'e(;:lo- ] components for this project will be in the range: switched on. Thus, if somebody does
""""""" e (gg‘:em $25 - $32 gain entry to the car and ignores the
Note that this is an estimate only and not a alarm or disconnects the horn, they will
Selsn:oonductors IS Py recommended price. A variety of factors may not be able to start the car even if they
- or affect the price of a project such as — quality of jumper the ignition!
LED1,2 . TIL220R or similar components purchased, type of pc board (fibre- : : :
(see text). glass or phenolic base), type of 1ronta :)aﬁlelr(eif annectlon to the earth stra_p 15 quite
Q3,Q4 ..BC548,BC108 or similar  used) supplied etc — whether bought as separate straightforward. Take a wire from
components or made up as a kit. terminal A and solder it to the end of the
earth strap. Terminal B is taken and
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THIS CIRCUIT WILL
ONLY HAVE ONE WIRE
FROM THE HORN (DATSUN 180B) ETI-330 THIS CIRCUIT IS AS PER
THE LEYLAND MINILS
15 AND SUZUKI LJ80
+12V FROM SW1
IGNITION SWITCH
+12V
+12V N0 | FROM BATTERY
F
RORIBATTERY HORN SWITCH
OR RELAY
FUSE BOX
FUSE BOX HORN
CHASSIS (0 V)
COMMON HORN CIRCUITS

soldered to the battery terminal con-
nection. It’s a good idea to keep these
leads fairly short to reduce noise pick-
up. Ours were about one metre long.

The positive supply, via the alarm
switch, should be taken through an in-
line fuse holder, directly from the
battery positive terminal. The normal
fuse holder in a car is usually under the
dash and could easily be pulled out by a
thief when the alarm goes off.

The output from the alarm is a pair of
switched contacts, which operate the
horn by bypassing the horn switch or, on
some cars, the horn relay. We have
shown two common horn circuits. The
the first circuit the horn switch is
bypassed by the relay contacts. The
second circuit is a little more complex
and requires an extra pole on the alarm

switch. If you want to short out the
points as well you will need a three-pole
double-throw switch. Make sure you
break the connection from the ignition
switch to the horn as shown, or when
you switch the alarm on you will also
switch on the ignition!

Try to make all wiring as neat as
possible and try to blend it in with the
car’s wiring so it is not obvious to a thief
what wire he has to pull out to stop the
alarm.

Setting up

When all the wiring is complete, all that
remains is to set the sensitivity trimpot.
Disable the entry and exit delay by re-
moving C1, or alternatively connect a

high impedance voltmeter across Cl.
With no current being drawn from the

Everything is mount-
ed on the lid of the
diecast box and ter-
minations made via a
10-way terminal block
mounted on the out-
side of the lid. Mark
each lead, especially
polarity where
necessary.

IGNITION SWITCH

car alarm

+12 V FROM Sw1 |
EXTRA POLE ON SW1

ETI-330

BREAK

CONNECTION C )
HORN
HORN SWITCH
OR RELAY
CHASSIS (0 V) CHASSIS
CONNECTION

battery, adjust RV1 until the alarm just
fails to trip or C1 fails to start to charge.
Note the position on the trimpot. Turn
on the interior light and the alarm
should trip. If it does not, check your
first adjustment; if it is correct, you
probably have the leads to the earth
strap and the battery negative terminal
swapped.

Turn the trimpot until the alarm just
won'’t trip or C1 doesn’t charge when the
interior light is turned on. Note this
position. The correct position for RV1 is
midway between these limits, for re-
liable operation.

Next check that the alarm doesn’t trip
on the car radio or the electric clock.
Some mechanical clocks are rewound by
a motor every few hours, or even days,
and these are often a cause of false
triggering. If false triggering occurs
from the radio or the clock, reduce the
sensitivity. In some extreme -cases
it may be necessary to use a higher
wattage interior light, though I found
operation to be extremely reliable
with a five watt light, and there was
sensitivity to spare! ®

ETI July 1981 — 35



THE $399 COMPUTER
IS HERE NOW.

$399 EXPANDABLE, AFFORDABLE. ..
LEARN AS YOU BUILD $100-280 COMPUTER. ..
A LOGICAL INVESTMENT. ..

The New “Super Instructor 80"

Build your own computer! The INSTRUCTOR 80 is an ideal starting
point designed to save a bundle for the newcomer to micro-
processors. This proven design is available in kit form or assembled
and tested and includes FULL INSTRUCTIONS and our unique
step-by-step PROGRAMMING COURSE and our full technical
backup and warranty service. We won't let you fail!
Best of all the INSTRUCTOR 80 is part of the MICROWORLD family
of compatible modules alt designed to conform to the S100 bus.
This ensures you can expand your computer to virtually any
configuration you may require! Watch out for cheap “throw-away”
non-expandable imitations, the INSTRUCTOR 80 is based on the
proven DGZB0 (ETI Nov. 1979) and has a large SOFTWARE base
AVAILABLE NOW. You can add the required memory and run
MICROWORLD 12K LEVEL It BASIC, EDITOR/ASSEMBLER, play
games such as CHESS, SPACE INVADERS, TARGET and many
more . More than that DGZ80 is also a useful microprocessor
controller and you can experiment with ROBOTICS, SPEECH
SYNTHESIS and MACHINE CONTROL When expanded toinclude
disk drives, your DGZ80 based computer will become a full business
system capable of running world class software such as CPIM2.2,
WORDSTAR, and a host of powerful financial/inventory control
packages.
The INSTRUCTOR 80 package includes the DGZ80 single board
CPU, MW640 VDU, RCA keyboard complete with case, 4-slot
motherboard, all necessary sockets and cables and, of course, full
construction manuals and PROGRAMMING COURSE. Add a
cassette interface such as the USCII and more memory such as
the AT16K and you have what we consider to be the most cost
effective and versatile 16K home computer available in Australia
today. To operate your INSTRUCTOR 80 you need only connect a
simple 8V power supply and connect toa video modulator or a video
monitor such as the NT50.
The INSTRUCTOR 80 sets new standards for price and performance
in a kit computer. The central processor is the powerful 280
microprocessor, backed by a wealth of software worldwide. Full
S$100 expandability is a big feature of the INSTRUCTROR 80.
Because we use the S100 bus from the word “GO" therels no need
to purchase any $500 type expansion interface. Load and save
programs using a reliable cassette interface suchas the USCII and
g<) YOU Can even connect a printer to the powerful PIO port. The VDU
generates the full ASCII character set (UPPER and LOWER case
with descenders!) and 64 characters/line 16 lines to the screen.
Under software control you can generate “chunky graphics” with
128 x 64 bit resolution. Optional $100 modules enable you to use
such options as PROGRAMMABLE GRAPHICS (512 x 256 bit
resolution), SPEECH SYNTHESISERS, additional memory to 64K
including RAM and EPROM boards. You can add disk drives and
convert your INSTRUCTOR 80 into a WORDPROCESSOR or
SMALL BUSINESS COMPUTER.
INSTRUCTOR 80 is TOTALLY UPWARD COMPATIBLE. You can
*go on adding modules to build your computer to suit virtually any
application. You learn as you build your own INSTRUCTOR 80 and
then once you have mastered the world of the microcomputer it
becomes a sound basis for future expansion. The INSTRUCTOR 80
is your LOGICAL INVESTMENT that will introduce you to the
FASCINATING and REWARDING world of the MICROPROCESSOR.
INSTRUCTOR 80 in kit form complete with all manuals and
programming course:

$399 or $459 assembled and tested
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MICROWORLD $100 MODULES and ASSOCIATED
EQUIPMENT

DGZ80 single board CPU kit $199
MW640 64 char/16 line VDU $159
AT16K 16K STATIC RAM (ass/tested) $199
TCT16K Block locatable RAM kit $219
TCTPCG Programmable graphics generator $140
SBC2650 2650 CPU on the S100 bus (kit) $209
SGVT100 Seriat terminal (EA Oct. 80) $195
DG750 I/0 2 serial, 24 parallel bits $175
MWWRP Wirewrap card $ 25
MW2516 EPROM card $ 99
MWEXT Extender card $ 30
MW1550 10 slot motherboard $ 49.50
MW S100 CF Card frame kit $ 4950
MW S100 PS 8V @ 10A, 15-0-15 @ 2A $75
MW S100 EC Desk top cabinet $ 65
MW S§100 FP Front Panel $15
MW USCII Cassette interface $ 30
NT50 12" VIDEO MONITOR $139.50
SOFTWARE: (DGOS Format on cassette)
MICROWORLD LEVEL Il BASIC with manual $19.75
MICROWORLD Z80 EDITOR/ASSEMBER with

manual $19.75
GAMES PAK #1 TARGET/TREK $14.75
GAMES PAK #2 MULTIPLE GAMES $14.75
MW-640 CHESS (two versions with/without PCG) $14.75
MW-INVAD MICROSPACE INVADERS

the arcade game $14.75
MW-UTILITY Useful test and display programs $14.74

SOFTWARE: (EPROMS)

MICROWORLD LEVEL Il 12K BASIC with manual  $65
DGOS Monitor program for DGZ80 $40

WRITE FOR FREE COMPUTER CATALOG

All items expected to
be avsilsble and prices
correct at time of going
to press. Please phone
for confirmation of
price and availability.

PPLIED
18 Pattison Avenus, ;g’gox 311, Hornaby
bankcard Saturdsy. Ph. 487 2711
post and packaging.
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Bishop
 Graphics
PRINTED CIRGUIT

DRAFTING TEGHNICAL
MANUAL & GATALOG

$4.95
including P&P

) ®
Bishop

A Graphics
Printed Circuit

Drafting Technical
Ma

nual &
Catalog

OF PRI
DESIGN PRO

'1'21 200 Pages

Packed With Work-Saving
PC Design Products, Tips
& Techniques

NEW EXPANDED & SEPARATE TECHNICAL
MANUAL, including “*how to use’ overlay drafting
when creating PC artwork masters

OVER 20,000 PC DRAFTING SYMBOLS & TAPES
... the world’s largest selection

NEW PRECISION MEASURING LINEAR GLASS
OPTO-SCALE™ helps eliminate rejected

PC artworks

NEW ACCUFILM® DIAZO SENSITIZED DRAFTING
FILMS for precise, economicat production of
“second originals”

NEW MULTI-TRACE STIKON BUS PATTERNS

... combines computer plotted accuracy with the
ease & economy of manual tape-ups!

NEW OVERLAY DRAFTING SYSTEM . . . a fast,
error-free method using pin registration to produce
precision PC artworks without CAD costs and
time delays.

NEW DUAL IN-LINE FEED-THRU CONDUCTOR
PATTERNS . . . use to create your own Multi-
Color StikOns with drop-out conductor traces
NEW SOLDER MASK DUAL IN-LINE PATTERNS
... designed to help insure reliable solder
connections

NEW DUAL IN-LINE PATTERNS . . . more popular
DIPS in the configurations you use most

NEW ELECTRONIC DESIGN TEMPLATES . ..
specially designed with the latest symbols and
shapes to streamline electronic circult drafting
NEW CONTINUOUS CONNECTOR PATTERNS

... full 18” length and exacting tolerances
increase speed and insure accuracy

NEW MULTI-PURPOSE PRESPACED PADS . ..
convenient 8” length for fast row-by-row taping of
axial leads

NEW “TO” PATTERNS . .. “TO-3" & “T0O-60” TYPE
PATTERNS give you multi-pad convenience when
applying whole sections of “TO"’s

NEW INDIVIDUAL PUPPETS PC DESIGN LAYOUT
SYSTEM PATTERNS and sizes . . . more popular
PUPPETS to help you reduce PC layout time

up to 75%

Trade and professional users please request on business letterhead.

STEWART ELECTRONIC COMPONENTS PTY., LTD.

44 Stafford Street

Huntingdale, 3166

AUSTRALIA

Tel. 543-3733 o Telex: AA36908

CIRCUIT COMPONENTS (A/Asia) PTY., LTD.

Post Office Box 70

383 Forrest Road

Bexley, N.S.W. 2207

AUSTRALIA

Tel: 59-6550 59-3720 ¢ Telex: CIRCOM AA27197



WIN A TELETEXT ADAPTOR!

You can access an ‘electronic newspaper’ on your own
TV set with a Teletext adaptor. Teletext information is
digitally encoded and transmitted on TV stations’ ‘spare’
lines between each picture frame. The sort of informa-
tion currently transmitted via Teletext includes: weather i i
information, the latest news, traffic details, TAB results, FELBCLRNE - RACE 10 - MCOMNEY VALLEY
share prices, currency rates, food prices, theatre and SPPROX  OIVIOEMOS FOR $0-90. inees nent
travel information, plus games, jokes and puzzles. o 5 R

HERE'S YOUR CHANCE TO WIN a Teletext adaptor
which will enable you to enjoy all the advantages of
being able to access the huge variety of information
and data available on the Teletext ‘electronic
newspaper’,

] T
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12
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14
13
16
1?
18
19

20

Radofin Electronics (Aust.) has generously offered
one of their Adam 180 Teletext Adaptors as a prize for
this contest, which is Jointly sponsored by ETI and
Radofin Electronics.

The Adam 180 Teletext Adaptor by Radofin Elec-
tronics normally retails for $575 — here's your
chance to obtain one free!

FEATURES OF THE RADOFIN ‘ADAM 180’ DISPLAY CAPABILITIES

¢ Simple attachment into antenna lead of TV set ® Teletext or normal TV at touch of a button

¢ Handheld remote control unit o Teletext superimposed over normal TV reception

® Can be used with any colour or B&W TV set ® Double height button (aids people with poor vision)

® AFC incorporated to lock in signal * Reveal button — shows answers to questions, quizzes
® VHF and UHF inputs included ® Subtitle capability

e Clock that permits you to turn on Teletext at preset time ® Newsflash capability

® 12 months' warranty

\.
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RULES

This contest is open to all persons normally resident in Australia with the
exception of members of the staft of Radofin Electronics (Aust.), Modern
Magazines (Holdings) Ltd, K.G. Murray Ltd, Australian Consolidated
Press, Offset Alpine Pty Ltd and/or associated companies.

Entries should be addressed to ETI/RADOFIN Teletext Adaptor
Contest, Electronics Today International, 15 Boundary St, Rushcutters
Bay NSW 2011.

Closing date for the contest is 31 August 1981. Entries received within
seven days of that date will be accepted if postmarked prior to and
including 31 August 1981.

The contest will be judged by the Editor and Managing Editor of ETI
whose decision will be final. No correspondence can be entered into
regarding their declision.

In the event of one or more tied results occurring in the multi-choice
questions amongst entrants, the finalists’ entries will be judged on the
written answer to the last question.

The winner will be advised by telegram the same day the result is
declared. The name of the winner, together with the winning answers,
wili be published in the next possible issue of ETI.

Contestants must enter thelr 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 from the bottom of the right hand page of the
contest. in other words you can send in muttiple 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 thelr conditions.

NOTE: Please read contest rules carefully, especially if
sending in multiple entries.

® You may enter as many times as you wish but you must use a separate
entry form for each entry and include the month and page number cut
from the bottom right hand page of the contest. You must put your name
and address where indicated on each entry form.

ENTRY FORM

Here are five questions, each having multiple-choice
answers, to sort out the ‘goers’ from the ‘noers’, followed
by a question requiring a short essay answer. All
questions must be answered. Put a cross (x) in the
appropriate box for questions 1 to 5.

If you can’t find out the right answers to the first five
questions then just have a guess — you may well be
right!

1. Are Teletext signals synchronised with the TV line
frequency?

yes [

no (]

2. Can the Teletext display be superimposed over the
normal TV picture when using the Radofin adaptor?
yes []
no [

3. The release of the Radofin Adam 180 Teletext
Adaptor was announced in which issue of ET| this year?

March [
Aprii ]
May []
June []

4. When did Teletext officially go into service in
Australia?
11 November 1979 O

18 January 1980 =)
4 February 1980 O
27 July 1980 O

5. About when did TV stations first start test
transmissions of Teletext signals?

November 1975 [
March 1977 [
June 1979 @
February 1980 O

Tell us in 50 words or less which feature of Teletext most
appeals to you and why.

| have read the Contest Rules and agree to abide by
their conditions.

Contest closes: 31 August 1981, Any entries reaching
us after that date must be postmarked no later than 31
August 1981,

Send your entries to: ETI/RADOFIN Teletext Adaptor
Contest, 15 Boundary St, Rushcutters Bay NSW 2011.
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i
¢ Weller

The Tools.

from
Cooper The Toolmalker.

Weller industrial SPI non-temperature controlled 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 SP140D 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

—
T
/ Official Supplier of
Measuring Tapes to the
© Xil Commonwealth Games

in Australia 1982

21 The Cooper Group R e
PO Box 368 Nurigong Stree!
SOQPER | CRESCENT LUFKIN-NICHOLSON -PLUMB Albury NSW 2640, Australia
) WELLER'WISS'XCELITE Toh 215511 Tolon: 56095

-read our guide before you buy |

HOW THEY WORK — fascinating
features on Metal Detectors,
AM_Radio, Capacitors, Op- amps

If you like electronics but you sometimes find you're a bit out of
your depth in ETI, we've got good news for you. There's a new
electronics magazine called Hobby Electronics that makes
things a lot easier.

Hobby Electronics is specially designed for easy reading. That
doesn’t mean we use extra big print and treat you like an imbecile
— it just means that we explain everything you might not already
know.

Every month Hobby Electronics has complete, detailed in-
structions for building several projects, as well as fascinating
features on all aspects of electronics. And because it's published
by the same people as ETI, you can be sure that everythirg has
been done properly — all the projects have been tried and tested,
all the features double and triple-checked for accuracy and
authenticity.

J

On sale now at all newsagents

only 95¢

Hobby
4 ___

ectronics

AN ETI PUBLICATION




‘Photocell’ switch is activated
by change in light level

s 2AAA = -0
Ré RLA N +9V
3k3 03 6/12v  SW1
L 1N4148 ON/OFF
N PCC1 R3 [ 185
ORP60 a7k
R2 1
10k RLA 1 OuUTPUT
+— W |—
+ c2 t I
: P81
== 100n
[C1 RESET
330u
10v 3
R1
§ 27k 3
R4 RLA 2
47k
| c3
220n -Ve
E —0
8
c
U 7
2 6 -
THIS SIMPLE light-activated switch
can be employed in intruder alarm 3 P '3
systems, or in certain other applications §
where a proximity detector is required. CA3130T 8C109C
It is not a light-operated switch of the TOP VIEW BASE VIEW

type which responds to some particular
ambient light level, but instead it
responds to rapid changes in light level.
It will, for example, trigger if a torch is
shone on or near the photocell, or if
someone passing in front of the unit
casts a shadow onto the photocell. The
unit is unaffected by natural, slow
changes in light level.

The photocell used in the unit is a
cadmium  sulphide photo-resistor
(PCC1) and together with R1 this forms
a potential divider connected between
the supply lines. The voltage at the
Junction of R1 and PCC1 depends upon
the resistance of PCC1, which in turn
depends on the light level to which this
component is subjected.

IC1 is an operational amplifier which
is used here in the inverting mode. R2
and R5 form a negative feedback net-
work which sets the voltage gain of the

circuit; a high degree of gain is required
in order to give the unit good sensitivity.
The gain of the amplifier is approxi-
mately equal to R5 divided by R2, or
about 1000 times (60 dB).

The output from PCC1 and Rl is
coupled to the input of the amplifier, but
C2 provides blocking here so that the
output from these components is of no
consequence. However, rapid changes
in the output voltage from the photocell
circuit will be passed to the input of the
amplifier, and will appear greatly
boosted at the output.

The output from IC1 is coupled by C5
to a voltage-doubler rectifier circuit
consisting of D1, D2, and C6. When the
unit is activated, the positive bias pro-
duced across C6 is sufficient to bias Q1
into conduction, so that it energises the
relay coil which forms its collector load.

RLA2 then closes and maintains the
supply to the relay coil, so that once
triggered, the circuit latches in the on
state. The alarm or other controlled
equipment is operated by RLA1.

SW2 can be used to break the supply
to the relay, and thus reset the circuit.
SW1 is merely the on/off switch. C4 is
the compensation capacitor for IC1 and
D3 is the normal protective diode.
Maximum supply current is about
50 mA with the relay operated.

When constructing the unit, make
sure that the input components of IC1
(PCC1, R1, R2 and C2) are kept
physically separate from the output
components (C5, D1, D2 etc) to avoid
instability problems. If the unit is too
sensitive for your application, reduce
the value of R5 to decrease the
sensitivity. ®
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LOOKATTHIS
PRICE FOR

HITACHI

DUAL TRACE
CRO

_ FAMOUS Ji
@ Texas Instruments

- ELECTRONIC
LEARNING AIDS

]
e

LOOK AT THESE
FEATURES:

@ Extra high sensitivity.

® TV Sync-separator
circuit for rapid video
measurement,

® Trace rotation via front
panelcontrol.

@ Built-in delay line forfast
rising waveforms.

ONLY
*638

omoooansdoc
EHEEOPEDEEAG
ELEUEEREAET
[eocEEE -l

Speak
& Spell

Incredible advances in
microcomputer technology
can give your children
skills almost unheard of
until now. Texas Instru-

These are only just some of
the features-there are much
more.

Great for the service bench,
the laboratory, the college,
university or school-oreven
the serious hobbyist or
amateur who simply wants
the best.

Cat. Q-1242

Speak

ment's amazing ‘Speak &
Spell’ makes spelling less-
ons FUN: children will
actually want to leamn to
spell words other kids at
school can hardly even say!
No tapes; norecords: Speak
& Spell actually forms the
words within its computet
‘brain’: to praise when the
answers are correct, en-
courage when the answers
are wrong, and to encour-

age another try. Cat
Y.1300
‘ Rec
Retail

%

Dick’s
Price

58300

$(3§)50

& Read

Do you want your children
to grow up illiterate like
many of today's school
leavers? Of course not! This
unique leaming aid helps
beginner teaders build
basic shlls - so often miss-
ing in today’s fast moving
education system. Includes
a colourful 64 page book
‘You Can Read"!

Cat. Y-1313

Rec

t
53;50 Retail
9 900

St;S)SO

Dick’s
Price

Plug-in Modules

Expand the capabilities of your
Speak & Spell. Plug-in modules
give more words, higher skill levels

Cat. Nos. Y-1301
Y-1302, Y-1305

52195

each

Imagine over 100,000 maths |

problems that the kids will
want to just keep on attempt-
ing. That same warm, friend-
ly voice - encoutaging them
to attain higher and higher
levels. And because the
child sets his own pace,
leaming is so much faster!
Your children will really need
maths skills in the years to
come: why not start them off
on the right track now?

Cat. Y-1310

Rec
Retail

58900
ol i

Dataman
One of the most popular
electronic maths trainers
A huge vanety of games
which makes learning
maths real fun - from ages 7
& up. Battery operated,
with battery saver feature
it turns itself oft if the kids
leave it turned on! Includes
special 24 page illustrated
Cat
-1320

Roc
Retail

Dick's
Price

WITH THE FAMOUS

WHY PAY SSS MORE!
100 MHz PROBE

This Versatile probe set will

suit virtually any CRO and give
you all the features of a more
expensive unit.

NCEERELSs 3450

Check these specs.

600V Pk (or 800V DC) @ 6 piece inc various tips and plastic
wallet @ IM or 10M input impedance (switchable) @
Switchable x] & x10 settings @ suits virtually any CRO @
Ideal for Dick Smuth budget labotatory CRO too!

lba

Cat. Q-1245

SIMILAR s
OVER 810001

{

The best computer chess set you're

L

ever likely to find! Does everything~
play against it, or set up various
games. Includes unique chess board
& men which tell you what to do. It
will even play against itsélf if you
want it to! A must for all serious
chess players.

Includes power supply. Cat Y-1256

BE QUICK!
LIMITED STOCK!

TI 59 Calculator

The TI Programmable 59 calculator has
up to 960 program steps or up to 100
memories. Magnetic card read/write

capability lets you record your own custom

299

351

NOW
ONLY




CHEAP
MEMORY!
IWO

NEW

' SUPER JAGUAR
i 18 Ch SSB

perdformance of a large ONLY

SSB unit. but lack the
space, the Super ]aguur
is the one for you. Gives
you full power and ullthe
punch to get those distant 2 1 9
stations.
NOW YOU CAN AFFORD
YOUR OWN r\
DIGITAL
MULTI - <8
METER | -~ &=
This superb 20 range 0 .’i
digital multimeter N/
offers exceptional
performance, to-

L]
gether with a | a‘
highly legible =3

=y A
Liquid crystal display® !
Has also overload
protechon S0 you =N
won't ‘cook’ it if you Cat. Q-1450

make a few errors|

ony *1 8%
/'_—-—pA K!

You know how

maddening it is! You
can never find a pot
nut or washer when
you want one!

Drck's solved yousr
problems with thus
new pot nut/washer
pack. Buy one for
the junk box: and
be ready!

Cat. D-1710

for only 51228 ]

777

Cat. K-2353

\ 30

SOLAR
CELLS

SAVE 50¢
$2900
Cat.zz-4830

Get you.r share of ‘free,
power'l Great for the
experimenters or the|
hobbyist. These cells “
have a }uqh oulpul.
for their size

ck 2

- GREAT VAL

SUPER LYNX

18 Ch AM

This superb littie rig gives
you the same performance
as the Super Jaguar, but
without SSB. If your mode
of operation is AM. why
pay $8$ more for SSB

WATCH
THIS SPOT

To see what you missed out on!
Did you miss out on our BELOW COST SPECIAL?

LAST MONTH:

KAMBROOK TIMER
m$1995
il savING You sy
NEXT MONTH:

Amazing value for such incredibly
popular speakers Your choice of 250 or
sizes (that's 10 & 12 inch for the
old schooll) completely builtup and
reudy to go Simply superbl

3-3300 sl 9084:. ‘C’ size

Cat. S-3302 $7.50 pack 21,

‘D’ size Cat. 8-3304 $7.95
1

4116 RAMICs
ONLY

$ 393

What a bargain price
for fast 4116 dynm'mc

! Youwon'tbleat
at our price = compare
it with you-know-who!

Cat. 2-9310

ONLY

149%‘

Cat. D-1705

ECIAL SEMI'S

FET input op-amps.

TLO 71 Single  Z-6071 $0.95
TLO 74 Quad Z-6072 $2.75
Special Hi-quad, low noise op-amp.
XR/NES534 Z-6090 $4.25
Transconductance op-amp.

CA 3080 Z-6075 $2.45
Function generator.

XR 2206 Z-6820 $5.95

Rectangular LEDS.

RED (Z-4040), GREEN (2-4042),
YELLOW (2-4044), ALL 40¢ EACH.

MAJOR
DICK SMITH
RE-SELLERS

These re-sellers stock a large range of our
products However, we cannot guarantee they wall
have all items in stock, or at the prices we advertise

ATHERTON, QLD: hhleland Radie Service

2 Jack Street Phony 912

8ENDIGO. Vic: Sumnu !lu:lvonlcl

95 Mitchel) Stieet Phone 431 977

BLACKHEATH, NSW: Goodwin Electronics

123 Station Streer. Phone 878 379

BROKEN MILL NSW: Crystal TV Rentals

66 Crystad Straet Phone §897

CAIRNS, QLD: Thompson Instrument Services
79-81 Mclead Straet. Phone 512 404

COFFS HARBOUR. NSW: Cofts Harbour Electronics
3 CoMts Marbous Plara, Perk Ave, Phons 525 684
DARWIN, NT: Kent Electronics

42 Stuan Nighway. Phona 014 743

OUBBO. NSW: Selekia Sound.

31 Telbengar Sirant 826 979

EAST MAITLAND. NSW: East Meitland Elscironics.
Cnr Laws b Nigh Sirsets, 337 327

FAIRY MEADOW, NSW: Trilogy Wholesale Elect.
40 Priaces Nwy. Phoms 831 213

GERALDTON, WA: K8 Electronics & Marine
Tertace Phone 212 176

GOSFORD. NSW hmouo\v : Electronics & Wi Fi
63 Willism 101 Phane 747

HOBARY. TAS: Aero Eiectronics
123s Bathurst Street Phone 348 232
KINGSTON. TAS: Kingston Elecironics & Records
Channel Court Phone 296 802
LAUNCESTON. TAS: Advanced Electronics
Se Ths Quedrant. Phone 317 07§
LISMORE. NSW: Decro Eleciric
Magellan $1 & Bimsaer Hary. Phans 214 137
MACNKAY, QLD: Stevens Eiectronics
42 ¥cionie Streat. Phone 511 723
MARYBOROUGH. QLD: Kelier Electronics
218 Adelaide Strast. Phons 214 559
MORUYA. NSW: Coastai Electronics
43 Vulcos Strent. Phone 742 $45
MT GAMBIER. SA: Hutchesson's Communications
S Efizebath Sizaet Phone 256 404
MUSWELLBROOK. NSW: Silicon Chip Electronics
Suite 3. 98 Bridgs Strest  Phone 43 1096
NAMBOUR, QLO: Nambour Electronic Shop
Shop 4. Lowsn Moure. Ann St. Phone 411 604
NEWCASTLE, NSW: Eioktron 2000
101 Whaet Road, Phons 262 644
ORANGE. NSW: M&W Electronics
48 McNamere Sireat Phone 526 491
ROCKHAMPTON, QLD: Puuly Electronics
16 East Strest. Phone 21 D58
SOUTHPORT, QLD: lmllaur's Paradiss
129 Netang Strest. Phone 322 6.
TAMWORTH, NSW: Sound Cnmnnﬂ!n(l
78 Busbens Stieet. Phone 661 363
TOOWOOMBA. QLD: Hunts Electronics
10 Nl Steeet Phone 326 344
TOWNSYILLE. Qld: Tropical TY
49 Futhom Rd. Vincent Villags Phone 791 421
TRARALGON. ¥IC: Powsr'N Sound
147 Argyle Stiest Phone 143 631
WAGGA. NSW: Wagga Whotesale Electronics
82 Forsyih Sereer
WINDSOR. NSW: Nauhuhury Eiectronic Centre
111 Gearge Streat Phone 773 4
WOOONGA. VIC: A B M (Ieclronlcl
Yda Migh Street Phane 244 588

WHYALLA NDRRIE, SA: Meiior [nllrprllu
Shop 2. Farsythe Stresr, Phone 454 7

7 -
What better way to || |
show off your system. { y
Finished in simulated
walnut vinyl veneer.
size Cat.
B ... soum

Dear Customers,

Qurte often, the products we advertise are so popular they run out
within a few days Or unforseen circumstances might hoid up
900ds 30 that adveriisad fines are not in the stores by the time the
adveri appears. Please don’t blame the stoce manager of staff:
they caanot solve & dock strike on the other side of the world, or

even Jocale @ shipment that has gone astray.

What we are trying 1o say is that, if you are about to drive across
town 10 pick up a particular fine at a Dick Smith store. why not
give the store a ang fist (addresses and phone numbers

opposite).. just in case’ Thanks.

DICKSMITHELECTRONICS & b

AUBURN: 145 Parramatta Rd. 648 0558.
BLAKEHURST: 613 Princes Hwy. 546 7744,
BROADWAY: 818 George Street. 211 3777
BROOKVALE: 531 Pittwater Rd. 93 0441,
CHULLORA: 147 Hume Hwy. 642 8922.
GORE HILL: 162 Pacific Hwy. 439 5311
PARRAMATTA: 30 Grose Street. 683 1133,
SYDNEY: 125 York Strest. 290 3377.
WOLLONGONG: 263 Kiera Street. 28 3800.
TIGHES HILL: (Newcastle) 173 Maitland Rd

DICK SMITH MAIL ORDER CENTRE:

SERVICE CENTRE: LANE COVE & WATERLOO RDS. NORTH RYDE NSW
2113. PHONE (02) 888 3200. 9AM TO 5PM, MONDAY TO FRIDAY ONLY

NSwW e

WA

FYSHWICK: 96 Gladstone Street. 80 4944,
BURANDA: 166 Logan Rd. 391 6233.
CHERMSIDE: 842 Gympie Rd. 59 6255.
ADELAIDE: 60 Wright Street. 212 1962.
MELBOURNE: 399 Lonsdale Street. 67 9834.
RICHMOND: 656 Bridge Rd. 428 1614.

PERTH: 414 William Street. 328 6944.

® CANNINGTON: Whart St & Albany Hwy. 451 8666
PRICES CORRECT FOR MONTH OF PUBLICATION OR WHILE STOCKS LAST.
PO Box 321. North Ryde, N.S.W. 2113. Ph: (02) 888 3200.

SHOP HOURS: 8AM — 5.30PM Mon — Fri. SAM — NOON Sat. (Briskane Yehr earlier).
ogss 310183 open or iste night shopping. please phons itore betore moking specisl trig ind

SPRINGVALE: Dandenong & S'vale Rds. 547 0522

BUYING BY MAIL?

ORDER VALUE: P&p
$5 {rmin) to $9 99 $1 00
$10 00 10 $24 99 $2 00
$25 00 10 549 99 $3 00
$50 00 10 $99 99 54 00
$100 or more $5 50
NUTE These charges sppiy 1o goods sent by post
Australia only Letge and bulby temy cannol be 3snt by
post
youprefer wo will despaich your order by Comet Road
Freight to enywhere in Australis lor omly $7 00 thets
below what 1t cosfs us' Large and bulky items qre
notmally sent by Comet unless you specity diferently
{89 by rad o7 st you pay Wresght on del

Dick Smith and Staff



We’re viewing the 80’s Rp— ‘
on a greater scope. ‘ 24 3 Y b m

e

BWD have combined the expertise of highly qualified personnel
with a dynamic management team to forge ahead stronger
than ever before. The strength of ourfuture is reflected inthe ever
increasing demand for our high quality instruments. A policy of
continuous development assures a constant output of original
and innovative designs for both general and specialised needs.
BWD manutacture first class Instruments, widely accepted for
their simple, functional designs that can out-perform far more :
complex competitive progucts e e————————
In the fields of research, design, education and servicing, BWD p : ¥

provide a wide range of instruments from pure electronics to a
power line systermns . .. and this range will be rapidly expanded :

throughout the 80's.

05,1,’”

7 -

BWD 880 POWERSCOPE. 4 Independent differential channeis for

measurement of phase. voltaoge and curent, across non-isolated

powe line equipment.

BWD 845. Variable persistence stora: \9e dual trace. delayed sweep

oscilloscope 30MHz bandwidth, 1mV/dwv sensitivity with nicm/uSec

writing speed, outo erase and store. Mains or battery operation

BAD 820 Versatile portable oscilloscope Dual frace or diferential @

25MHz bandwidth. 2mV/div sensitivity DC coupled X-Y-Z operation !
4  BWD 6038 "MINI-LAB'. A portable laboratory instrument combining

power suppties, 2 amplifiers, 0 wide range function generator and

sweep ramp in a single unit

Arange of power supplies with fully odjustable outouts up to 72 Volts

S5 Amps and 18 Voits 12 Amps L

BWD 804 single beam. with isokated ground. 10MHz oscilloscope

Internat or External tigger with auto of level select.

BWD 540 portable dualttroce 100MHz oscilloscope. SmV/div sensdivity

with delayed trigger or sweep. Mains or battery operation

BWD INSTRUMENTS Pty. Lid.

Miles Street, Mulgrave, Victoria, 3170. Phone (03) 561 2888
DISTRIBUTORS

%
L4l

-

Victorio BWD Instruments Pty Lid Queensiond LE Boughen & Co.
Melbourne Ph 561 2888 Birisbone Ph: 361277
New South Woles Amalgama'odw mlass (A '510) Lid Waestern Austroho Worburton Fronki,
Syane: 5 8144 Perth Ph: 277 7000
New South wWoles Geovge Brown & Co. va Tosmanio D&iAgencees Hobart Ph 23 2842
S PR 519 5855 New Zeolond W Arihur Fisher Limited,
South Ausirolio onhomcs Py. Lid, Auckiond Ph: 59 2629
Adeloide Ph: 212 3911

TRANSFORMERS

Made in Australia to Australian standards for 240V, S0Hz mains
with secondaries from 1.5V to 115V.

P.C.B. MOUNTED

Pins located at standard 0.1” PCB grid-
Ratings from 2.5 to 15VA with dual

secondaries. -

CONVENTIONAL
Rated from 2.5 to 350VA

LOW PROFILE

20, 40 & 60VA ratings with dual
secondaries for various output voltage
and current combinations. Also multi-
tap 20VA version. Compact design.

MICROPROCESSOR POWER POINT ADAPTORS POWER SUPPLIES

Specially produced with 8V main Available in AC and DC versions with Fixed regulated 13.8V DC supplies,
secondaries and 12-15V dual auxiliary outputs to 6VA AC or 4VA raw DC or variable 0-85V DC with currentlimiting.
secondaries. Outputs from 200mA to 3VA filtered. Battery Chargers up to 20A.

10A. Also Computer Line

Conditioners.

ENCLOSED TYPES

Includes step down transformers for
115V equipment, soldering irons,
mains Isolation etc.

Send for data sheets and rating selection guide.
Ffﬁg” FERGUSON TRANSFORMERS PTY LTD
331 High Street, Chatswood 2067 Tet (02) 407 0261
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Australia for $250 and
over 200,000 were sold
world wide at similar
prices. The manufacturer
made too
many
and
we

WAY BELOW

have COST

scooped P SAVE $180

a limited Normally over $250!

quantity at WAY o oy
BELOW the ow s 6 9 o 5 o s

manufacturer’s cost!

How would YOU like to be able to convey
your thoughts, needs and questions in
another language? Well now you can! The
CRAIG MI00 enables you to type in a
message and at the touch of a button
translate that message into another language.
It even has whole phrases that can be
called up at the touch of a button and
partial phrases to which you can add your
own ending. A truly remarkable unit that
can calculate (e.g. currency conversions)
and it has inbuilt metric conversions, a
great boon! The Craig M100, a true hand-
held language computer with RAM, ROM
and CPUl Ideal for businessmen on over-
seas trips, students studying languages
etc.

7 DAY SATISFACTION
GUARANTEE
TRY ONE AND SEE!

If you are not totally satistied return the
unit in the same condition as received and
your money will be refunded.

Cat. Y-1340

YOU REAP
THE BENEFIT

It is recommended that you use 4
Duracells (Cat. S-3280) at $2.78 or 4
NiCads (Cat. S-3300) at $2.05 each. If
using the NiCads they can be re-
charged in the Craig M100 by using
the M-9525 battery eliminator which
also serves to power the unit from the
AC. The M-9525 is great value at
$6.90.

DICK SMITH

ELECTRONICS ©r

A manufacturer’'s
mistake means we
can sacrifice these
incredible CRAIG
language translators
at a staggering

OVER

70%

OFF!

90 DAY WARRANTY

WAY
BELOW
COST

SPELLS ™,
THE WORDS

AS THEY ARE Z.

PRONOUNCED tvg

>
l% Cat Y1347 &
‘*O$12.00 :

LYy
SSie

CARTRIDGES

b, SAVE
%
60%

German (Y-1343):
Normally $35 ea.

Italian (Y-1344):
ALL AT $12 ea.

*

Bar & Wine Guide
(Y-1345) and Calorie
Counter (Y-1346).

=

See our other advertisements
in this publication for a full
list of store addresses, phone
numbers and post details.

[ oE S de




KIT 66
KIT 68
KIT 69
KIT 81
KIT 82
KIT 83
KIT 85
KIT 89
KIT 90
KIT 92

KITS FOR EVERY AGE

~$ 5.95

©One Transistor Radio .

Two Transistor Radio

10-1 Electronic Projects
Intercom Kit

Stereo Preamplitier ...

3 Watt Audio Amplitier
Magnetic Preamplitier

4.5 watt Sterec ..
Continuity Tester Ampilifier
Eleciric Teain Horn

Snooze Alarm Clock
Calculator

Burglar Alarm

Power Supply lor Kits 48, 49, 51.52
30 Watt Power Module

50 Watt Power Module

10 Wait Power Module

20 Wail Power Module .
Casselte Deck Mechanism
LCD Crednn Card Calculator
Gents 5 Function LCD Clock
Ladies § Function LCD Clock
Electronic Decision Maker
Electronic Siren

Electronic Organ

Electrondc Potice Car Siren
Elecironic Light Flasher
Elecironéc Dampness & Water Level DEtector
Solar Power Kit

KIT 105 Crystal Set
KIT 106 Temperature Alarm

..$24.50

$ 750

.$14.75
.$ 5.50
...$ 7.50

.$13.50
.$11.95

.$38.95
.$16.50
.$23.45

.$14.25

.$16.50
.$ 825

$ 7.50
.$ 7.50
.$ 6.95
.$16.95

$14.50

$ 9.95
$34.50

S 795

$20.00
$10.50

$27.95

$36.95

$18.50

$ 625

$ 9.50

-$ 595
$ 8.95

SOUND SUPREME
STEREO POWER BOARDS

ELECTROKIT A50***
gu:‘put 47W + 47W RMS,
ohm.

Frequency response: Flat
within 1dB 20Hz-20kHz.

input for rated output
450mV.

Supply voltage dual +
48V DC.

Our price
only

$38.50

ELECTROKIT A70***
Output 68W + 68W RMS,
MOSFET, 8 ohm.

Frequency response: Flat
within 1dB 20Hz-20kHz.

input for rated output
700mV.

Supply voltage dual +
50V DC.

Our price

only $84.00

PLUGS/
SOCKETS

2.5mm DC Adaptor Plug. 40
2.5mm DC Adaptor Socket. .40
2.5mm DC Adaptor Socket Flush
Mount 35
Standard Metal Phone Plug -

Mono.

Standard Insulated Phone Plug
Mono,

Standard Metal Phone Plug -
Angled

Slandnrd Rean Phone Socket

Slandard Metal Phone Socket

lono. o
Standard Insulated Phone Cord
Sockel — Mono.
Standard Metal Phone Cord Socket
— Mono .$1.07
Standard Metal Phone Plug -
Stereo. .$1.52
Standard Insulated Phone Plug -
Stereo. .90
Standard Metal Phone Socket
Stereo. .
Standard Metal Phone Socket
Stereo {(Enclosed) . .$1.09
Standard Insulated Phone Cord
Socket — Stereo
Standard Metal Phone Cord Sockel
Sterec .$1.88
Standard Rean Phone Socket .S 1.25
3.5mm Plug 10 6.3mm Sterec
Socket $1.12
6.3mm Plug to 3.5mm Socket .$1.12
€.3mm Stereo Plug to 3.5mm
Socket . $1.20

PS9A 3.5mm Plug to 6.3mm Maono
P598

$1.20

..$1.20
-$1.20
5

Socket
RCA Plug 10 6. 3mm Mono
Socket

6.3mm Plug to RCA Socket .

Mini Phone Plug 3.5mm.

Mini Phone Socket 3.5mm F

Mini Phone Cord Socket 3.5mm..

Minl Phone Socket 3.5mm
{Enciosed)

Submin. Phone Piug 2.5mm .
Submin_ Phone Socket 2.5mm .
Quality Mini Phone Plug 3.5mm
Metal Auto Aerial Plug....
Metal Auto Aerial Socket.
Quality Metal Auto Aerial Plug..
2 Pin Din Speaker Plug

2 Pin Din Speaker Socket . -
2 Pin Din Speaker Socket Cord ...
6v Battery Plug . .30
9v Battery Plug ...

Metal Coax Plug

Plastic Coax Plug .

Angled Coax Plug

Metal Coax Socket Chassis.

Plastic Coax Socket Cord..

Flush Plate Coax Socket .

Pin Plugs Red, Black

Pin Sockets Red, Black

Car Cigarette Lighter Plu

4mm Banana Plugs Red, %lnck

4mm Banana Sockets Red,
Black.

4mm Banana Plugs Red, Blnck
Green, Yellow — German

4mm Banana Sockels Red, Black,
Green, Yellow — German .

4mm Banana Stackable Plugs Flod
Black. 35

2Pin Poimsed Plug.

2 Pin Polarised Socket

4 Pin Cinch Plug .

4 Pin Cinch Socket .

3 Pin Moulded Plug

3 Pin Moulded Sockel

4 Pin Moulded Plug

4 Pin Moulded Socket

2 Pin Flat Cord Plug ...

2 Pin Flat Cord Socket.

2 Pin Chassis Plug Polarised

2Pin Chassis Socket Polarised

3 Pin Din Plug .

3 Pin Din Socket

5 Pin Din Plug 180°..

5 Pin Din Socket 180

5 Pin Din Socket 180°* Cord..

5 Pin Din Plug 270° ...

5 Pin Din Socket 270°

7 Pin Din Socket 270° ...

7 Pin Din Socket 270°....... .

Small Metal Phono Plug — RCA ..

Water Phono Socket — RCA.

Metal Phono Socket — RCA

Water Twin Phone Socket — RCA.

.60

Water Four Phone Socket —
RCA $t.12

.50

Quality .‘Aelal Phone Plug -
Quality Gold Contact Phono Plug
RCA .. $1

.32

Quahty Goia Contact Phono Socket
.$1.51

PIasnc Covered Phono Socket Red,
Black, Blue, Yetiow — RCA......40

Piastic Covered Phone Plug Red,

Black, Blue, Yellow - RCA .40
2Pin TV Outlet.. $1.20
2Pin TV Outlet Plug... 60
2.tmm DC Adaptor Plug .40

837 2.tmm DC Adaptor Socket
S37A 2.tmm DC Adaptor Socket Fiush

Mount
S378 2.1mm DC Inline Socket

5 Watt Wire Wound Resistors

-1 upto 10K cour price 28 cents each
Carbon Pots our price 75 cents each
Multiturn Trim Pots our price

$1.60 each

DIODES

SEMICONDUCTORS

2500 500mw Zeners 3.2v — 75v
Z1W 1 watt Zeners 6.1v — 100v

ZENER

.20
.25

. - — = =

b——

LJ7 3 DAVID REID ELECTRONICS PTY. LTD.

Card Expiry Date - !
.-------------------------------------------.-

| : Part No. Description Quantity Price Total Enclose your personal cheque, Money
[ | ?JB?,E gt;eet Order or Bankcard Numbers as =
@ Sydney 2000 N.SW. W'L'efmbe,'iﬁ";’,; -
G.P.O. Box Q103 Chec
. Sydney 2001 N.S.W [ Cheque or Money Order Enclosed .
] kg Sk Please print clearly. Date ...... . Minimum Postage/Packing charge 1.00 [ Charge to my Bankcard No. ]
Phone: Ta.. AN Plus Postage/Packing surcharge 496([:ARID H[OL?EF![S "I‘UMBE? I -
B (02) 29 6601 | Name i Subtotal | | -
. Address.............. SRR Signature .. LA
™o .......POSICOdE.. TOTAL [ |



Project 258

A simple speed regulator
for miniature dc electric drills

Graeme Teesdale

Mini-drills are inexpensive, handy and widely used
amongst electronic hobbyists, servicemen and tech-
nicians. Their one drawback is poor speed regulation

under load. This simple circuit fixes that!

‘MINI-DRILLS’ are widely used by a
whole range of hobby and craft
enthusiasts — electronics hobbyists,
technicians, etc, finding them very
useful for drilling holes in pc boards,
deburring holes in panels and similar
applications. Many mini-drills locally
available incorporate a 12 Vdc motor
and have a chuck speed of around 6000
to 10 000 rpm. Unfortunately, this
tends to drop dramatically when you're
trying to drill a pc board — particularly
if it’s a fibreglass pc board. Many are
meant to be operated from batteries,
often at a reduced voltage (and lower
chuck speed, but fast enough for many
applications). Operation is best with
fresh batteries but the motor stall
current can be as much as one amp.
Operating current may be 200 mA or
more under a reasonable load. The out-
put voltage of most dry batteries ‘sags’
rather a lot under such loading owing to
their internal resistance and the drill
speed drops accordingly. The drill bit’s
efficiency therefore drops alarmingly
and all of a sudden you have difficulty
drilling the hole.

This project consists of a dc supply
which senses the load on the drill motor
by sampling the current drawn, then
boosting the supply output to maintain
the motor speed under load.

The problem, the solution

What causes the speed of the motor to
drop when it is loaded? Normally, a
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Perhaps the most common use for a mini-drill is drilling the holes for components in pc boards. It’s a
time-consuming job uniess your drill has a suitably high chuck speed (over 6000 rpm) and good speed

regulation.

fairly constant voltage is applied to the
motor from either a battery or a fixed
voltage power supply. When the motor
is run without any load the speed in-
creases until the power consumption is
exactly sufficient to cover losses in the
motor. When a load is placed on the
motor, the speed drops, back-emf re-
duces and the difference between the
back-emf and the supply voltage
increases. This causes the motor

current to increase. A new reduced
speed is reached when the losses of the
motor and the power delivered to the
load equal the increased power con-
sumption. Since the motors in these
mini-drills generally have a fixed flux
magnetic field (i.e: permanent magnet
stator), to increase the speed to the
unloaded speed (or to increase the speed
at all) the supply voltage to the motor
must be increased.
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Project 258

The circuit used in this project
employs a standard three-terminal
positive voltage regulator IC and a
transistor differential pair in a feedback
circuit to increase the output of the
regulator under load. An LM340T5
(National Semiconductors) regulator
was used here. A 7805 could equally
well be used.

How’s it used? Well, the output
voltage of a 5 V three-terminal positive
voltage regulator can be increased by
returning the ‘reference’ (REF.) pin to

PARTS LIST — ETI 258 ==

Resistors all aW, 5% unless noted
B IR2 sl kbl .o 470R
[ 2 L SR~ 0R22,5W
RANR5 "y (o . ey 100k
(2] - S S 220R
BV . sptiid botnd s 10k
Capacitors
1) o Wews o b abin, P 2200u/25 V electro.

D1-D5 ........... .. IN4004 or similar

(C ) Jo 07 Ny —— BC547

11071 — LM340T/5 3-terminal
regulator

ZD1 .. e IR 12V, 400 mW or
1W zener

Miscellaneous
ETI-258 pc board; 12-14 Vac supply (i.e:
plugpack); wire; zippy box to suit, etc.

Price estimate
We estimate that the cost of purchasing all the
components for this project will be in the range:

$6 - $8

Note that this is an estimate only and not a
recommended price. A variety of factors may
affect the price of a project such as — quality of
components purchased, type of pc board (fibre-
glass or phenolic base), type of front panel (if
used) supplied etc — whether bought as separate
components or made up as a kit.

e
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NOBLE 96

Construction is very simple — as you can see! The pc board is not absoiutely essential, but convenient.
The trimpot, RV1, visible just adjacent to the 0.22 ohm 5W resistor (R3), is adjusted to provide a nomlnal
12 Vdc at the output terminals under no load. Adjustment Is relatively non-critical.

the junction of a resistive divider
connected between the output terminal
and 0 V, as shown in the circuit.

The output voltage is determined by
the formula:

Ra

The output voltage can be varied by
making the resistor Rl in the circuit
adjustable. In this project, R1 is re-
placed by a suitably biased transistor
(Q1 in the circuit).

LM340T5S

+
Ic1
N ‘¢ our ouTPUT
REF.

in out

INPUT oureyt

o 0.014F

Showing how a three-terminal reguiator can be
arranged to have an adjustable output. The vari-
able resistor, R 1, here is replaced by a transistor in
our regulator circuit below left.

Construction

Construction is quite straightforward,
no tricks here. Using our pc board will
ensure you have a compact unit that can
be conveniently tucked somewhere out
of harm’s way. The pc board is not
essential, however. Layout is not really
critical, but keep all leads to and from
IC1 short to prevent high frequency
oscillation. If you have trouble with the
latter, a 10n ceramic or greencap
capacitor soldered directly between the
output and reference pins of IC1 will
cure the problem, although we didn’t
find it necessary. But that’s getting
ahead of ourselves!



inglilin

l-drill controller

INPUT

HEATSINK m
COMMON * 3
OUTPUT S——____\

o [ o [ Le
IC1 e
C
- our BC547, BC107 etc -
K 'i' i ™ m
‘-a—‘ TY B K
ZD1 0
C1 7 b
+ “‘!_;(——o +
OUTP
"ok uT
D1-D4 .
k —O0-
AC INPUT
Construction is best tackled by M-2155,etc.)will dothe Jjob nicely using

mounting all the resistors, diodes and
transistors on the pc board first —
leaving R3 till last as it’s a bulky item.
Watch the orientation of the diodes and
transistors as usual. Mount C1 next.
Mount IC1 last of all and then attach a
small heatsink to it.

The completed unit can be housed in
any convenient box or case, to suit
yourself.

Supply input

The project may be supplied from any
transformer, or a plugpack, that will
deliver between 9 Vac and 12 Vac at
200 to 500 mA, or up to 1 A. A trans-
former such as the ubiquitous model
2155 (e.g: Arlec AR-2155 or Dick Smith

+ .

?
80
L= T3

ETI-258

the 9.5 V tap.

A dc plugpack may be used if you
leave out D1-D4 and connect the
plugpack’s output directly across C1
(watch the polarity!). A 12 Vde plug-
pack rated at 200 mA or more would be
suitable.

Although the mini-drill we used
originally ran off two 1.5V batteries
(i.e: 3 V) it ran quite happily from our
speed regulator. If you have to use the
drill for prolonged periods, rest it at
intervals so that the motor temperature
does not rise too high. ®

HOW IT WORKS — ETI 258

A conventional bridge rectitier (D1 to D4) and
capacitor-input filter (C1) provides dc input to
the reguiator circuit consisting of IC1 and Q1,
Q2 plus associated components. Output with
no load Is set by adjusting RV1 for a nominal
12 Vdc at the output terminals. With the drill
connected and operating the voltage drop
across R3 causes Q2 to conduct more. As Q1
and Q2 are connected as a differential pair, the
collector current through Q1 will decrease.
This results in an increasing collector voitage
on Q1. The reference pin of IC1 will be raised to
a higher voltage with respect to the —ve line
and the output voltage will increase.

Diode D5 is fitted to protect IC1 against
back-emf spikes from the motor. There Is no
need to worry about the IC suffering damage
from this source as it is internally protected.
It you stall the motor, the maximum current
delivered wiil be limited by IC1, which is in-
ternally protected to limit at a maximum
currentof 1 A,

Different voitage motors can be accommo-
dated by changing the reference zener, ZD1.

£
I

Train as an
ectronic
radesman

The Army has a limited number of
opportunities for men and women
to train as
Electronic Tradesmen.

Successful applicants will be
trained as specialists in many
aspects of Army electronics, which
include installing, maintaining,
modifying and repairing military
communications equipment, radar
equipment and laser sight systems.
After basic training and trade
assessment 8 months formal
electronic training will begin.

Enlistment is for 6 years which
includes further training and the
experience necessary to obtain
civil recognition as an Electronic
Tradesman. Full adult pay is
received during training.

Applicants must be over 17 but
under 35 years of age on the day of
enlistment. Parental consent is
required for applicants under 18
years of age.

All applicants must have
completed Year 10 with good
results in English, Mathematics and
Science/Physics. The normal Army
medical and selection standards
must be met. Since the number of
applicants is limited you should
phone an Army Careers Advisor,
call at your nearest Commonwealth
Employment Service or send the
coupon for more information.

2121011 (Sydney); 286492 (Wollongong);
613731 (Melbourne); 716784 (Townsville);
890911 (Darwin); 3256222 (Perth);
25476 (Newcastle); 82 2333 (Canberra);
2262626 (Brisbane); 2121455 (Adelaide);
347077 (Hobart),

Army Adult Tradesman Scheme,
GPO Box XYZ in your capital city.

Name
Birthdate
Address
Postcode
NSy~

N
Army Adult Tradesman

Scheme
Authorised by Duector General of Recruiting. Dept of Defence
AAT.55.HP71.
I
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Turnit
atthegate

andturn to
a new world of
power switching

Meet the 6.5A BTW58, the firstinarange  Send for full data on this unique device, the
of unique power switches that use the new firstinthe Philipsrange of GTO power switches.
Philips gate-turn-off (GTO) technology. Like . ' .
the thyristor and ASCR it can be turned ON at or more information phone:
the gate. Unlike them it can be turned OFF at  ahamide 15 0311 Perth 77 4196 o wiite 16 Philios Etectronic
the gate as well. This means that when you Components and Materials PO.Box 50, Lane Cove. N.S.W. 2066.
use the BTW58you get the fast easy-to-drive
features of abipolartransistor, withthe added
advantage that it can be directly driven by an BTWS8-1500R BTWS8-1300R BTWS58-1000R
IC. AND the usual high blocking voltage and | e epeiepeak ) 20 T
high overcurrent capability of a thyristor.

ltmeansthatyouopenthe doortoawhole — |oex verkine peak ot = £s
new world of fast power switching. A world
where you can forget about commutation 2,”:1,22,“;’.?,‘,’:&"“’ el 50 50 50
circuits, where a simple fuse gives you full | ode
device protection, where gate currents are current 25 25 25
low and where switching times are a fraction Typical turn-off time at
of amicrosecond....aworld where adynamic againof5 0.5 0.5 0.5
dV/dT capability of 1000 V/usis commonplace Min. trigger requirements
and where device ruggednessisn’t limited by Voltag el s Tl o
SOAR curves. Current 120

AHEARN EL41




MEASURING AND

stw TEST INSTRUMENTS

BEST OSCILLOSCOPE VALUE IN 81
For lab., school & W/shop
G0S-955 ($225 plus S.T) -
© CRT-5" (130mm)
© B/width 6.5MHz
e Sensitivity 10mV/div.
© H/sweep 10Hz- 100KHz
o |nternal voltage and freq.
calibration

AC MILLIVOLT METER (3146 plus S.T.)

GDM-706A o 1mV-300V, — 60~ + 50dB
DIGITAL MULTIMETER
GDM-8035 e AC/DC,V, A,
OHM e 3% digit
¢ 0.5"LEDe
200mVv-1200V
i|®5rangese
Acc.0.1%rdg.
+ 1digite
Imp. 10Mohm
AUDIO SIGNAL GENERATOR ($164 plus S.T.)
o 10Hz-1MHz ® Sine/Square Wave _——
FREQUENCY COUNTERS
GFC-8025A, 10Hz-250MHz
(8250 plus S.T.)
GFC-8055A, =4
10Hz-550MHz H R
(366 plus S.T) 4 &
 Sens, 10mV % e
eimp.IMohm |[*» °
30pF and 500hm
OTHER GW INSTRUMENTS

Function Generator, 0.2Hz-2MHz; Sine, Square, Triangle,
Pluse and Ramp ($160 plus §.T.)

REGULATED DC POWER SUPPLIES

GPS-3020, 30V/2A ($113 plus S.T.) GPS- 1820, 18V/2A ($100
plus S.T.) GPS-3060, 30V/6A ($244 plus S.7.}GPD-3020, Dual
Tracking, 30V/2A ($263 pius S.T.) GPD-1820, Dual Tracking,
18V/2A (3249 plus §.T.)

¢ Milliohm Meter » AF/RF Attenuator e Capacitance Meter
o Leakage Current Meter o Line filter ® Puncture/Insulation
Tester

“STANDARD” MULTIMETERS

;@EP

ST-303TR YN-360TR $P.100
$30.39+8.T. £1.70+8.T, $16.09+85.7. S10.‘!9+sT

ST-303TR, 20Kohm/V, Cc't protec. Trans. Test, 12ADC. YN-360TR.
20Kohm/V, Cc't protec. Trans. Test, SP-10D, 4Kohm/V, 0.25-1000V
AC/DC, 0.25-0. SA, 0- M ST-5, Pocket Type, Up to 1000V AC/500V DC.
0.25A, 600Kohm
ALSO — Bench meters. portable meters, clamp testers, swilchboard
instruments panel meters and VU-meters

ADD 15 PERCENT SALES TAX TO ALL ABOVE PRICES.

r 1 Sole Australian Agent:
| EMONA ENTERPRISES

= PTY. LTD.
CBC Bank Bidg, 661 George Street,
Haymarket, Sydney. (02) 212-4815.

Available from:

NSW: Radio Despatch Service, 211-0191.
Emtronics 211-0531. David Reid Electronics
29-6601. Pre Pack Electronics 569-9797. Martin
de Launay (Wollongong) 28-6020, (Newcastie)
24-741. VIC: Radio Parts 328-7888, SA: Int.
Communication Systems P/L 47-3688. WA:
Letco Trading Co. 387-4966. ACT: Electronic
Components P/L 80-4654. TAS: D&l Agencies
23-2842.

869 George Street,
Sydney, NSW. 2000.
(Near Harris Street)
Phone 211-0816, 211-0191.

JULY
SPECIALS

Arco—C290 /RA micro switch with swinger $1.50 ea
Arco—S940/C S.P. black lever toggle switch. 50c ea
S831 — S.P. 3-way slider switch .......... .30c ea
White rocker switch with red neon indictor..98¢ ea
Arco— T635 DPDT black lever toggle switch$1.10 ea
Arco T606 S.P. Black lever toggle switch....60c ea

A&R transformer type 9129
Prim: 240V Sec: 30V tapped at 15V 1 amp $6.75 ea
A&R transformer type 7778
Prim: 240V Sec: 38V 1.25A...... .$16.50 ea
DC Power supply 13.5V 600MA ............$6.00 ea

Audio patchcord type PC 100

5 PIN din plug 5 PIN din plug on 1.3M lead .$2.00 ea
Stereo headphone extenslon curt cord type PC105/A
Stereo jack plug to stereo cord socket 8M$3.25 ea
Audio patchcord type PC142

2 x RCA plug-to-2 x RCA plug on 1.3M lead $1.25 ea
Black anodised heatsink 110m/m x 75m/m

LS 4 | b T A & $3.00 ea
Texas Calculators

excl. ST incl. ST
NG ... ......... $233.09 $260.00
TEG TRy bl $141.11 $156.00
PC100c Printer. ....... $216.28 $239.00
1L 5.y AR v $54.27  $60.00
Tl 30 Student pack.... $20.13  $22.50
TI 35 Student Kit ...... $24.57 $27.00
IWBE! v s taomtad B a1 14 $21.70  $23.95
1{IRITE 0 A s $16.72  $18.50
Little Professor ........ $17.20 $19.00
Dataman ..... b $23.63 $26.15
Speak & Speli.......... $69.53 $77.00
Speak & Math.......... $74.29 $82.30
Speak & Read.......... $83.09  $92.00

See us for all types of valves.

WE SPECIALISE IN
e PC Boards for ETl and EA projects.
@ Scotchcal labels made under order
for ETI and EA projects 1979 and
onwards.

MAIL ORDER CUSTOMERS

(720 (170 e S S Bl $1.00
Minimum postage............ccoceeeand $1.00
Minimum interstate postage........... $1.50

OPEN: Mon-Fri 8 am to 5.30 pm.
Thursday night late shopping until
8.30 pm. Saturday 8 am to
11.45 am.

Bill Edge’s |

ELECTRONIC
AGENCIES

1158-117 Parramatta Road Concord 2137
NEW PO BOX 185 Concord 2137
Phone (02) 745 3077 (2 lines)

BULK BUY!
Clarion Tweeters

Suitable for systems up to 40W. These are
normally sold for $6.50. A massive bulk buy
from the manufacturer lets us offer these for
less than a third of their original price—just
$1.99 each or $1.50 each for 10 or more—
build a wall of tweeters! 8 chms impedance,

cone type, 90mm.
This offer is only 1 99
valid while stocks last! [ ]
0000000000000050000800000
Turntable $6 99

| ]
lids .
Complete with hinges. 480mm wide, 60mm

high at front, 7Smm high at back, 365mm
deep. Sorry no mail orders.

L 2. 0.8.0.0.8.0.0.0.8. 0. 8.8 8.8 88

+SYSTEM 80
ISPECIAL /

X This month

"V $650

¥ The fabulous System 80 computer—16K
for the price of 8K

R ARk ded ket A et o o

PEERLESS

PAS25 8"2 way$166

Kit (no box) patr
10" 3 way $_214

000000000000000000000000

MOSFET
PREAMP

The ETIS000 preamp will be available next
month. Please phone for details of price and

availability
Joumoo [Sletetotatalatatatatatatatatat oy

CAR ALARM |
ETIZ30$27.50w®

0900000090000 00000000000

NEW UNISOUND
MULTIMETER $29.50

Colour coded—top quality. Phone for details.

ok t************ L8 &

If you're wondering why our ad’s so small

this month, it's because we're flat out
working on the great new ﬁ

NERNRRENRRY

Electronic Agencies’

% Gl X

N y,
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7:00% < poLV ' EWISTRONICS
L£ 289 LATROBE ST., MELBOURNE 3000
{03) 602-3282 6023836 Telex AA37758 LSTRON

E B y

AR e

' /.f:"~ $, 10inc tax
- P LOGIC N DLP-1
27 - 3800A PROBES <

$22 00 Max Input 10MHz Max Input 1.5MHz
Memory/ Pulse Sw. Strong Aluminium

TTL/CMOS Sw. case
$2 30inc tax input Impedance 300k LEDs: HI - LOW-PULSE
Smart black plastic 80cm leads
case KEY to LEDs on back of probe

53cm leads input impedance 300k

NEW!
=iy - = o BREAD BOARDS

WB-DN 100 Holes Now DIRECTLY imported at
$998 $9 28 > cost of other breadboards!
7 B

.

“Cut-away "~ view

WB-TN 640 Holes

7% 8"

WB-4N-3 100+1280Holes

719 225,

WB-4N  400+1280 Holes

S o R PR TR T St 525352878,

WB-2N-1 100 + 640 Holes

9% T %

-4N-1  300+1280Hol
WB-2N 200 +640 Holes s 1'% WB-6N  500+1920 Holes

$,,21 5,290 INC $23 2 $2703INC 53558 $¢092lNC

Post and Package for up to $20 value is $1. From $20 - $50 is $3. $50 up add $5.
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Project 154

Five-mode logic pulser probe

Undoubtedly, one of the most useful and convenient test
instruments for designing and trouble-shooting digital
circuitry is the logic probe. However, regardless of its
sophistication it can only observe the circuit under test.
The solution to this problem is a logic pulser used in
conjunction with the logic probe.

A LOGIC PULSER is an instrument
which injects pulses into a digital
circuit. These pulses are of opposite
state to the point being injected and are
of very short duration to avoid damage
to the logic element whose output is
being forced to the opposite state.
Ideally, both single pulses and pulse
trains of various frequencies should be
available.

The logic pulser has many uses. Say,
for example, a four-stage binary counter
is suspected of being faulty. A pulse to
the reset pin will reset it; single pulses
are then fed to the clock and the four
outputs are observed with the logic
probe. Any counting fault will become
evident as the various counts are cycled
through. If a seven-stage counter is
under test, the pulses are most con-
veniently injected in the form of a pulse

Philip J. Jones

L""" o
I' n o a - e R .
l. == [T LOGIC - ¥~ PULSER -.w!__ .
| ui
——— 4 ,ﬁ' :
la—

The completed probe — smart and business-like!

pulse mode and four pulse trains of
frequencies 1, 10, 100 and 1000 Hz. The
frequencies are largely dependent on
the supply voltage, but in practice a
precise value is not required. Single

train of the required frequency. Further Pulse injection and mode selection are

examples will

during use.

suggest themselves

The pulser described here operates
from a wide range of supply voltages
and is compatible with both CMOS and
TTL ICs. It has five modes: a single

-

o i—f—!- ——— ]| wsuc-}(omsza

§ing o
.
—ﬂ‘

achieved through the use of a touch
switch. Briefly touching the switch
injects a single pulse, whilst touching
the switch for more than one second
advances the pulser to the next mode.
The current mode is shown on an LED
display.

i~

.",'

T

O SR i

The completed probe — but disassembled!
together.

No pc board is used, the components are wired directly

| )N

Pulse width is 4 us, which represents
a compromise between the much
shorter width acceptable for normal IC
inputs and the longer width required
for, say, an interrupt to a micro-
processor. The pulser obtains its power
from the power supply of the circuit
under test, which is assumed to be
sufficiently regulated and filtered.

Construction

Construction of the pulser is largely left
to the reader due to the varying nature p

SPECIFICATIONS ETI-154
© CMOS or TTL compatible
® Supply volitage: 5to 15 volts (18 V
max.)
® Output impedance: approx. 10M
® Pulse width: 4 us
¢ Five modes:
— single pulses
—tour pulse trains of approx.
frequencies 1, 10, 100 and
1000 Hz
e Current mode displayed on seven-
segment LED display
¢ Pulse injection and mode selection
by single touch switch
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Project 154

of pulser housings, etc, although a
detailed description of the prototype
construction is given for those who wish
to make a normal pen-sized pulser.
Many of the details given will be applic-
able to most forms of construction.

The pulser housing used was a Pilot
“Ball Liner” pen obtainable from
stationery stores, which has a length of
120 mm and an internal diameter of
8.5 mm. Whatever housing is chosen it
isessential that it be made of plasticor a
similar non-conducting material.

Direct point-to-point wiring has been
employed in favour of a printed circuit
board due to the prohibitive amount of
space a board requires. To give the com-
ponents the necessary support, a unique
construction technique has been used. It
involves the use of the ICs themselves to
form the base for construction!

Firstly, the narrow part of the IC pins
are cut off and the remaining stems are
pushed up tight against the IC package.
Then the corners of the top face of the IC
are rounded. This is most easily done
with an electric sander or grinder.

— PARTS LIST — ETI-154

Resistors ........... all vaW, 5%

R ing i oy e ANSEIN

| N ey 2K2

AR 13 oo IM

R4,R7 .. 10M

. =4 . 6M8

R6 ... 680R

RS .2 1M2

R9 ..... 100k

R10 10k
Semiconductors

ICHF ST st .. 4081

O 15N . b 40106

IC3...... .. 4017

| O 4016

Q1,Q3 BC548

Q2 BC558

(7 gy W R . 1N914 or similar

LED!D: gl v i pid Smalil, common-cathode

7-segment display

Capacitors

C1, R ol cajisgihl 150n/16V tantalum

C3 Py ..220n/16V tantalum

(6 O s .........10pceramic

C5C6............2n2 ceramic

Miscellaneous
Twin lead with black and red alligator clips or
E-Z hooks; 2.5 mm plug and socket (optional);
pulser casing, tip, and two pins.

Price estimate
We estimate that the cost of purchasing all the
components for this project will be in the range:

$9 -1

Note that this is an estimate only and not a
recommended price. A variety of factors may
affect the price of a project such as — quality of
components purchased, type of pc board (fibre-
glass or phenolic base), type of front panel (if
used) supplied etc — whether bought as separate
components or made up as a kit.
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To fit Inside the smail pen barrel, each IC has the
top ground down to a round shape and the pins
cut back, as shown.

Finally, the IC packages are glued end-
to-end with epoxy resin or other suitable
glue. This procedure is really quite
straightforward and is illustrated in the
diagrams on page 56.

Now, a note on the vulnerability of
the CMOS ICs involved. CMOS tech-
nology has come a long way since it was
first introduced and as a result the
chance of an IC being damaged by the
above procedure is very small. Never-
theless, as a safeguard against later
disappointment, it is advisable to check
the ICs at this stage.

The next step is to mount the com-
ponents and wire up the circuit. As far
as the components themselves are con-
cerned, they are best purchased over the
counter so that the smallest of each can
be selected from the supplier’s stocks. It
is surprising how much the size can
vary of, say, tantalum capacitors of the
same value from the same manu-
facturer. The hookup wire should be the
single strand, plastic-coated type and
have a total thickness of about 0.5 mm.

The component leads should be bent
and cut before soldering with a
minimum of solder. It is important to
hold, rather than press, the components
in position while soldering, as joints
soldered under stress may come apart.
With care, all the components including
the LED display can be mounted on top
of the IC base except for the output
transistors and the zener diode, which
are best mounted at either end. The
transistors may be filed down to make
fitting easier.

At this stage, the unit should be
tested. Upon applying power, segment
‘d’ should light up, and briefly touching
the two touch wires should result in a
pulse at the output. Advancing to the
pulse train modes should result in the
corresponding LED segments lighting
and the corresponding pulse trains
appearing at the output. Finally, after
the 1 kHz pulse mode, the pulser should
return to the single pulse mode. If some,
or all, of these functions fail to work
correctly, read the circuit description
and track the fault down with a multi-
meter or logic probe. The most likely
faults are incorrect wiring and dry
joints.

With the pulser now functioning
correctly, construction of the housing
can proceed. This involves providing a
window for the LED display and fitting
the contacts for the touch switch. The
display window can be provided as
follows: drill an oversized hole with
diameter, say, 4-5 mm. Insert a soft,
transparent plastic disc (the plastic
used in Kodak slide boxes is ideal) of
sufficient diameter to ensure a tight fit.
Due to the curvature of the housing, the
disc will have protruding edges which
can be trimmed with a razor blade.
Finally, a paper label with the correct
sized window cut in it can be fixed over
the disc with Contact or a similar trans-
parent, adhesive plastic covering. The
circuit should be fitted in place before
the plastic disc is positioned. The
purpose of the oversized hole masked by
the correct-sized paper window is to
reduce the precision required when
positioning the circuit and LED display.

The contacts for the touch switch are
made from two pins. Cut each pin about
3 mm below the head. Then solder fine

r— HOW IT WORKS — ETI-154 ——

In the single pulse mode, touching the touch
switch contacts makes the output of IC2a go
low, with R1 and C1 eliminating switch
bounce. The output of IC1b then goes low,
producing a short, positive puise at the output
of IC2b. The pulse width is determined by R2
and C5 and is approximately 4 uS. This pulse
is then fed to the two AND gates, IC1c and
IC1d, one of which is enabled and thus
switches on the appropriate output transistor.
The AND gate enabled is determined by the
state of the point being injected. It it is high, the
output of IC1ais high, which enables gate IC1d
through R3. Thus, TR3 turns on and injects the
required negative pulse. The complementary
situation occurs if the point being injected is
low. The RC combination, R3 and C4, prevents
the pulser from responding to Its own pulses.
Base resistors are not required for the output
transistors due to the very short pulse width.

In the single pulse mode of operation, the
zero output of the 4017 is high, which closes
switch 1C4d, thereby disabling the Schmitt
oscillator. However, touching the switch for
more than one second charges C2 sufficiently
to cause the output of IC2e to go high, which
advances the 4017 counter. Switch IC4d opens
and IC2t begins to oscillate at 1 Hz. The square
wave at the output iIs fed to the remaining input
of IC1b and hence a1 Hz pulse trainis injected.

Further advancing the counter increases the
pulse frequency by switching in resistors R8
to R10. The counter outputs are also used to
drive a seven-segment LED display, which
indicates the current mode. The ‘5’ output (pin
1) from the counter is connected to the reset
input, hence retuming the pulser to the single
pulse mode. Capacitor C6 ensures that the
pulser will come on in the single pulse mode
when the power is applied.

Zener diode, D1, provides overvoltage
protection and reverse polarity protection
should the power be incorrectly applied.




Close-up of the completed unit. Connections to the probe tip and the touch
contact pins are to the left, power supply connections to the right. All the
components are wired directly In place and small gauge insulated hookup
wire used for interconnections. The ICs are glued end-to-end to form a solid

logic pulser probe

‘base’. This form of construction is only necessary if you wish to construct
the unit and house itin a pen barrel as the author has done. Otherwise, matrix
board could well be used to support the components.
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Project 154

enamelled or silk-covered wire to the
bottom of the cut pins, ensuring that the
resultant joint is not appreciably larger
in diameter than the pin itself.

Drill two holes of appropriate
diameter and spacing in the housing
near the tip. Feed the wires from the
pins through the holes and out the tip
end and push the pins in position.
Lightly touching the pinheads with a
clean iron tip will set them in position.

The pulser tip used in the prototype
was a gold-plated pin from a computer

plug. It certainly looks the part, but a
metal darning needle or similar object
could equally well be used. The original
plastic tip from the pen can be drilled to
fit the tip chosen and the whole lot glued
at the appropriate stage.

The circuit can now be positioned.
The two wires from the touch switch
circuitry should be of the type used for
the pinheads and both these wires and
the pulser tip wire should have lengths
longer than the pulser housing. These
three wires can be fed through the

housing and the circuit then pushed into
position with the LED display below the
oversized hole. The five wires now pro-
truding from the tip end can be cut to
20 mm length and the four touch wires
paired, soldered, insulated, and pushed
back into the housing. The remaining
wire is soldered to the pulser tip, which
is then glued in place. The LED display
window is completed as previously
described.

The two power supply leads are
terminated with a 2.5 mm socket.This

enables leads of various lengths with
various clips to be substituted; however,
the use of the plug and socket is

i optional.
B 4081 L0106 4017 L016 D The logic pulser is now complete, and
will find many uses, in both designing
Positioning of the ICs, bottom view. The dot indicates pin 1 on each. and trouble-shooting digital circuitry. @
TOUCH SWITCH LED DISPLAY
e
POWER
SUPPLY
——
COMPONENTS IC BASE

Location of the components inside the pen barrel.

APPLE DISCOUNTED

Direet ’\ MAIL ORDER AND NOW ...
C TO0 FREE FREIGHT ON WARRANTY REPAIRS
(8] mputer AUSTRAL'A This measure is another step in our scheme to sell Australia-
SaIES ) wideIi The barrier for all Australians to buy from us is indeed

small since we offer:

\/ \’lu 32 Lloyd Avenue, Cremorne, ® Large discounts on Apple products and substantial discounts
Sydney 2090. on other products. ® Freight and insurance at $15 per article to
< (02) 908-2235. Tix AA20149. any capital city and between $20 and $38 for anywhere else.

® Two day despatch on most items. e Free freight and
insurance on any warranty repair for everyone except Sydney-
siders. ® An increasing amount of informative written material
available on request. ® Phone contact when STD is cheap.

Our free software and hardware catalogue contains helpful
information and all our prices. Here’s just a few:

THIS MONTH’S

SPECIAL

(order this month
deliver next)

BUSINESS HOURS: Our office is open between 9 and 5
weekdays and also 7 to 10pm Monday through Thursday so
that our Australia wide clients can use STD when it’s cheap
(after 9pm save 60 percent on your call).

SERVICE: We provide full service, equal to any in the business,

on all our lines. We support fully the manufacturer’s warranty

and provide complete after warranty service.

PAYMENTS: 1. Bank cheque

2. Local Letter of Credit — ask your bank.

3. Personal cheque — allow time to clear.

4. For organizations who must receive delivery before payment
we are strictly 7 days with a surcharge of 3 percent of the total

APPLE CLOCK CARD
(by California Computer Systems)
$148 tax free $170 tax paid

- x 16k Apple il plus $1220 Disk $630
invoice value applying for 30 days. 16k Aggm M & Disk Add On $476

A receipt will be issued immediately for all monies received. plus + 32k $1340 MX-80 Printer/
. . . Trendcom 200 Printer $630 Interface $900
If you desire the protection of a written contract between us we 280 Softcard $333 Graphics Tablet $744
can issue you with a Proforma Invoice (or quote). M.H. Clock $245 CCS Serial Interface $157
DELIVERY: (door to door) M.H. Music System $458 Apple H.S. Interface $175

1. Customer pick-up (by arrangement) from our premises.

2. To capital cities — everything except big printers, colour
monitors and peripheral cards — $15.00 each article.
To all other places — NSW $20; Vic, Qld, SA $27; WA $38; Tas
$30; each article.

3. Peripheral cards — $4.00 each by certified mail.

These prices include full insurance and also apply each way for
goods returned for post warranty service.

For tax paid prices add

Prices subject to change and
15 per cent.

exclude delivery charges.

PLEDGE: If there are any orders that we cannot supply from
stock, a despatch date will be specified on your receipt. Failure
to despatch by this date will require us to immediately and
automatically issue a full refund, unless otherwise instructed by
yourself.
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75000 SERIES
P.C.B.
TRANSFORMERS

Ideal for electronic instruments, power
supplies, emergency lighting systems,

r ﬁ“. ]

Features ° Q\é/zililzble in 7 ratings — 1,2, 3, 5,7, 10 and
° Qesigne_d to suit standar_d 0.1" P.C.B. grid. ° Can-bé supplied in multi-tapped or dual

* Lightweight and convenient. Simply winding form.

solders into position. * Telecom approved.

® Insulated to Australian standard C 126. e Readily available in large or small
® Low price. quanti¥ies (min 50).

Dimensions . "

Al dimensionin . Specially designed
Size 1VA 2/3VA | 5/7VA | 10/12VA f . . .
Width 30 35 411 48

g o0 Lo Tan s or printed circuit
Height | 26 30 31 36 H

Weight  |70gm | 90gm | 150gm | 260gm board mOuntIng.

tMay also be supplied as 43x36

SEND FOR DATA SHEET
INZILEC | A&R ELECTRONICS & i 2

STH. AUST:
QUEENSLAND: 52 113

A MEMBER OF THE A&R SOANAR ELECTRONICS GROUP <t nust. 361 9892
30 Lexton Road, Box Hill, Vic., 3128, Australia. Telex; 32286 TASMANIA: 316533

QUALITY PRODUCTS



Babani Books

NEW TITLES!

FIRST BOOK OF PRACTICAL ELECTRONIC PROJECTS
Full constructional data, circuits, components lists for many practical projects
including audio distortion meter, super FET receiver, guitar amp, metronome,
etc. etc.
BP23

GIANT CHART — RADIO, ELECTRONICS,
SEMI-CONDUCTOR & LOGIC SYMBOLS
Identify those symbols at a glance. A must for beginners and advanced
enthusiasts alike. Professionals can always hide it in their desks! A steal at
only
BP27

FUN AND GAMES WITH YOUR CALCULATOR

Amazing collection of 101 jokes and riddles, several quite mind-boggling
games for two or more players and a dictionary of numbers which are words if
the calc. is read upside down.

BP38 $2.75

RADIO STATIONS GUIDE
Eight sections covering: European LW/AM; European, Near East and N.
African MW/AM; World-wide SW/AM; European FM/VHF; Broadcast band
USA; Broadcast band Canada; Local UK; Wavelength/frequency conversion.
Book shows station site, country, frequency, wavelength, effective radiated
power and, in some cases, call sign.
BP55

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 driver ICs, etc
BP67 $6.10

TRANSISTOR RADIO FAULT-FINDING CHART
How to trace most common faults quickly. Top of chartindicates faults — users
then follow arrows indicating checks in correct sequence until fault is cleared.
Clever one!
BP70

PRACTICAL COMPUTER EXPERIMENTS
How to build typical computer circuits using discrete logic. This book is a useful
intro to devices such as adders and storers as well as a general source book of
logic circuits.
BP78

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

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

SIMPLE LED CIRCUITS — BOOK 2
Sequel to BP42. Further light-emitting diode circuits. If you liked BP42 you'
love this one. If you don't know either it's well worth buying both!
BP87

HOW TO USE OP-AMPS
Source book of op-amp circuits. Design notes and applications including basic
theory for amps, power supplies, audio circults, oscs, fitters, computers and
control engineering. Book is written around the 741 but includes design notes
for most common op-amps and comparators. Essential reference for amateur
and professional alike.
BP88

$2.75

$2.20

$6.45

$1.85

$6.50

§7.15

§7.15

$5.50

$8.25

HI-FI LOUDSPEAKER ENCLOSURES

Data for building corner reflex, bass reflex, exponential homn, folded horn,
tuned port, Kiipschorn labyrinth, tuned column, loaded port
and multi speaker panoramics. Clear dimensioned diagrams included

205 $3.50

PRACTICAL ELECTRONIC SCIENCE PROJECTS

Unusual projects including laser, electronic gas detector, ultra high voltage
generator, digital clock, reaction timer, geiger monitor, ultrasonic receiver and
transmitter, electroscope etc.

207 $2.75

DIODE CHARACTERISTICS, EQUIVALENTS & SUBSTITUTES
Includes signal, zener, rectifier diodes etc. Full interchangeability data and
characteristics of thousands of diodes of all types with every possible aiter-
native. Includes UK, USA, European, Russian, and Far Eastern devices

211 $4.60

ELECTRONIC CIRCUITS FOR MODEL RAILWAYS

Constructional details of a simple model train controller; a controlier 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.

213 $3.65

BUILD YOUR OWN ELECTRONIC EXPERIMENTER’'S LAB
USING ICs.

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

218 $3.10

BUILD YOUR OWN HI-Fl & AUDIO ACCESSORIES

Essential for keen hi-fi & audio enthusiasts. Projects include stereo decoder,
three channel mixer, FET pre-amp for ceramic p.u.s, mic pre-amp with adj.
bass, stereo dynamic noise limiter, loudspeaker protector, voice operated
relay etc.

220 $3.10

28 TESTED TRANSISTOR PROJECTS

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

221 $4.60

SOLID STATE SHORT WAVE RECEIVERS FOR BEGINNERS
Design and construction of several sofid-state short-wave receivers glving
high level of performance yet utilising relatively few inexpensive components.
See also 226.

222 $4.60

50 PROJECTS USING CA 3130 (Cs.

The CA 3130 is an advanced operational amplifier capable of higher per-
formance 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

223 $4.60

50 CMOS IC PROJECTS

Many interesting and useful projects — multivibrators; amplifiers and oscillat-
ors; trigger devices; special devices.

224 $4.60

PRACTICAL INTRO TO DIGITAL ICs

Introduction to digital ICs (mainly TTL 7400). Besides simple projects, includes
logic test setto identify and test digital ICs. Also includes digital counter-timer.
225 $4.60
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HOW TO BUILD ADVANCED SHORTWAVE RECEIVERS

Full practicat constructional details of receivers with performance equal to
commercial units. Also ‘add-on' circuits of Q meter, S meter, noise limiter 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 baslc projects are included.

227 $4.60

ESSENTIAL THEORY FOR THE ELECTRONICS HOBBYIST
This book supplies hobbyists with background knowledge, tailored for his or
her specific requirements and presented in a readable manner with minimum
maths. Purpose-designed examples illustrate applications.

228 $4.60

1ST BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES
Complete transistor equivalents. Plus 25 000 transistors with alternatives and
equivalents. Covers devices from UK, USA, Germany, France, Europe, Hong
Kong etc. See also 211 and BP14.

BP1 $2.25

HANDBOOK OF RADIO, TV, INDUSTRIAL & TRANSMITTING
TUBE & VALVE EQUIVALENTS

Equivalents book for amateurs and serviceman. More than 18 000 old and
new valves from UK, USA. Europe, Japan et al. CV (military) listings with
commercial equivalents included.

BP2 $2.25

2ND BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES
Data on devices not included in BP1. This book supplements BP1, i.e. no data
is duplicated.

BP14 $4.05

52 PROJECTS USING IC 741

A must for those interested In any way in this inexpensive and versatile IC
European best seller!

BP24 $3.50

ELECTRONIC CALCULATOR USERS’ HANDBOOK

Invaluable for all calculator users. Presents formulae, data, methods of calcu-
lation, conversion factors etc, often with examples. includes way to use simple
calculator for trig functions (sin, cos, tan); hyperbolic functions (sinh, cosh
tanh), logs; square roots, and powers.

BP33 $4.60

50 CIRCUITS USING GERMANIUM, SILICON & ZENER DIODES
Contains 50 interesting and useful circuits and applications in many different
branches of electronics.

BP36 $2.75

50 PROJECTS USING RELAYS, SCRs & TRIACS

Relays, SCRs and Triacs are used in motor speed control, dimming, heating,
timers, light sensitive devices, warning cireuits, light modulators, priority Indi-
cators, clrcuit breakers etc. Book gives tried and proven circuits allowing easy
modification to suit special needs.

BP37 $4.60

DIGITAL ICs & PIN CONNECTIONS

Equivalents and pin connections of popular user-orientated digital ICs. Details
of packaging, families, functions, manufacturer, and countries of origin.
Includes Fairchild, Ferranti, Harris, ITT, Motorola, National, Philips, RCA,
Signetics, Sescocem, SGS-Ates, Siemens, SSSI, Stewart Wamer, AEG-
Telefunken, Texas, Teledyne. Companion volume to BP41

BP40 $9.00

LINEAR IC EQUIVALENTS & PIN CONNECTIONS
Similar to BP40 but deals with linear ICs.
BP41 $10.00

HOW TO MAKE WALKIE-TALKIES

Practical circuitry and construction of transmitters, receivers and antennas. A
book of great interest to the licenced operator especlally. This book was written
with the UK licencing regulations in mind. Some parts may not accord with
local regulations

BP43 $5.50

IC555 PROJECTS

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

BP44 $6.45

PROJECTS IN OPTO-ELECTRONICS

Included are simple circuits using LEDs as well as sophisticated designs such
as infra-red transmitters & receivers, modulated light transmission and photo
projects.

BP45 $4.95

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 ground-
work for simple and advanced uses — it's much more than a collection of
projects. Very thoroughly recommended.

BP50 $4.95

ELECTRONIC MUSIC & TAPE RECORDING

Shows how electronic music can be made at home with simple and
inexpensive equipment. Describes how sounds are created and recorded to
build up final compositions. Includes how to build a small studio including
mixer and effects units

BP51 $4.60

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 $4.60

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 unfulfilled
There's a strong practical bias. Tedious and higher maths avoided where
possible. Many tables included. This one’s a beauty!

BPS3 $8.25

ELECTRONIC SECURITY DEVICES

Simple and also sophisticated alarms using light, infra-red and sonics: also
gas and smoke detectors, flood alarms, doorphone and baby alarms etc
BP56 $5.35

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.

BPS7 $5.50

50 CIRCUITS USING 7400 SERIES ICs

7400 ICs are freely obtainable, inexpensive and very versatile. Here's 50
interesting and usetul circuits using this IC.

BP58 $4.95

>

ETI July 1981 — 59



Babani Books

PRACTICAL CONSTRUCTION OF PRE-AMPS, TONE
CONTROLS, FILTERS, & ATTENUATORS

How to construct a variety of magnetic tape recording, microphone, and disc
pre-amps; plus tone controls, rumble & scratch filters, attenuators and pads

etc etc.
BP60

BEGINNERS’ GUIDE TO DIGITAL ELECTRONICS
Covers all essential areas including number systems, codes, constructional
and sequential logic, analog/digital/analog conversion.
BP61

$5.30

$3.50

BEGINNERS’ GUIDE TO MICROPROCESSORS & COMPUTING
introduction to basic theory and concepits of binary arithmetic, microprocessor
operation and machine fanguage programming. Only prior knowledge
assumed Is very basic arithmetic and an understanding of indices
BP66 $6.40
ELECTRONIC GAMES

How to build many interesting electronic games using modern iCs. Covers
both simple and complex circuits for beginner and advanced builder alike.
Good one!
BP69 $6.40
A MICROPROCESSOR PRIMER

This small book takes the mystery out of microprocessors. it starts with a
design for a simple computer described in language easy to learn and follow.
The shortcomings of this 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 TEST EQUIPMENT CONSTRUCTION

Describes construction of wide range of test gear including FET amplified
voltmeter, resistance bridge, field strength indicator, heterodyne frequency
meter etc.

BP75 $6.40

Please forward

Book Qty BP1 BPS0 BP69
205 R BP2 BP51 BP70
207 - BP14 BP52 BP72
211 R BP23 BPS53 BP73
213 Late BP24 BP55 BP75
218 ) BP27 BP56 BP76
220 =FY- BP33 BP57 BP77
221 st BP36 BPS58 BP78
222 =0 BP37 BP60 BP79
223 p il BP38 BP61 BP80
224 ot BP40 BP62 BP82
225 N BP41 BP63 BP86
226 o5 BP43 BP64 BP87
227 iy BP44 BP66 BP88
228 - BP45 BP67 BP89

PLEASE NOTE: Following titles being reprinted.
Delivery expected within six weeks . . . 160, 202, BP39.
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POWER SUPPLY PROJECTS

Designs for many power supplies including simple unstabilised, fixed and
variable voltage regulators — particularly for electronics workshops. Also
included are cassette power supply, Ni-Cad charger, voltage step-up circust,
and simple inverter plus info on designing your own supply. All designs are
low voltage types for semiconductor circuits.

BP76 $6.40

RADIO CONTROL FOR BEGINNERS

How complete systems work with constructional details of solid state trans-
mitters and receivers. Also included — antennas, field strength meter, crystal
controlled superhet, electro-mechanicai controis. Ideal for beginners. Section
dealing with licencing etc not applicable to Australia.

BP79 $6.40

POPULAR ELECTRONIC CIRCUITS — BOOK |.

Yat 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

ELEMENTS OF ELECTRONICS

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

The course concentrates on the understanding of concepts central to elec-
tronics, rather than continually digressing over the whole field. Once the
fundamentals are learned the workings of most other things are soon re-
vealed. 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): Semiconductor technology leading to transistors and ICs.
BOOK 4 (BP77): Microprocessing systems and circuits

BOOK 5 (BP89): Communications.

This series constitutes a complete inexpensive electronics course of in-
estimable value in hobby or career.

Books 1/2/3

$8.25 (each)
Books 4/5

$10.80 (each)

Trade enquiries welcomed

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

Post & handling:

1 - 4 books: $1.35 11-20books: $3.50
5-10books: $2.70 over 20 books: $5.00
OCIDECISIS &. . &vrets (it gt a2 (inc.p &h.)
(UL 0D B i e S Tt T Tl ey e
Address



Introducing ADS-8000 SINGLE BOARD COMPUTER

¢ 780 CPU®64K RAM @4 1/0 PORTS ¢ F. DISK CONTROLLER

STANDARD FEATURES
® 4 MHz Zilog Z80A CPI e OTC counter/timer
® 64K fast 200ns e CP/M 2.2 Disk
Dynamic RAM operating system
e Floppy disk controller available

2—RISB_I\2/I33§7§2rfigll'mat e Alll/C’s are socketed
e Standard /0

communication ports '
e Printer interface — connectors provided
on board

parallel Centronic type
General purpose e FULLY ASSEMBLED

parallel interface AND TESTED

‘ INTRODUCTORY PRICE | ¢
$94o IMMEDIATE DELIVERY OEM/TRADE ENQUIRIES WELCOME

CP/M 2.2 DISK OPERATING SYSTEM §130

Available Software

® FORTRAN @ COBOL @ BASIC ® CBASIC ® PASCAL ® WORD-PROCESSING ® ACCOUNTING PACKAGES

MICROCOMPUTER POWER SUPPLY $180
5 Volts at 5 Amps; 12 Volts at 0.4 Amps; 24 Volts at 3 Amps; -5 volts 0.4 Amps; -12 Volts at 0.4 Amps

Include: Cable to computer board. Cable to 2 Floppy disk drives

Y-E DATA
FLOPPY DISK DRIVE
$650

Double Sided
FM/MFM Recording
Shugart SA850
Compatible

3M FLOPPY DISKETTES
$62 PER 10

Double sided
Double density

TELETYPE 43 TERMINAL
$1300

Keyboard/Printer

INTERTUBE I
VIDEO TERMINAL
$1250

80 X 24 screen format,
Numeric key pad,
Microprocessor controlled.

CABLES $30 each

RS-232, PARALLEL
PRINTER, TELETYPE,
FLOPPY DISK
OTHERS MADE TO
SPECIFICATIONS

| ITOH 8300 PRINTER
$770

TRACTOR FEED 80 column
125 chars/second

TEC DAISY WHEEL PRINTER
$1670

Word processing quality
45-50 chars/second
381mm(15”) max paper
width

QANTEX 6000 PRINTER
$1600

136 column 9 X 9 dot matrix
150 chars/second, logic
seeking
True descenders

All prices tax free for retail prices add. 15 percent.

H 0 Sysiems

P&P
$3 Light Items

ADVANCED DIGITAL SYSTEMS $10 Heavier Items honer

34 CENTRAL AVE., MANLY NSW 2095. TELEPHONE (02) 977-6955. MAIL ORDER: PO BOX 138 FIVE DOCK NSW 2046,
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Australia’s
Transisior House

T0 92 PACKAGE TRANSISTORS
FROM THE INDUSTRY LEADERS

BC 547, 548, 549, 557, 558, 559,
S cents each in lots 0f100

(plus sales tax if applicable)

% W
EACH asg-r":.%':'.z?

The Distributor Offering Somefhlng Unlque Service
Adelaide 51 6483 @ Brisbane 52 4261 @ Melbourne 877 5311 @ Perth 328 8091 e ® Sydney 439 8622




Lab Notes@\%

Attenuator ups and downs

One of the most important types of artillery in the design
engineer’'s armoury of ‘vital weapons’ is the apparently
simple passive circuit known as the ‘attenuator’. Naturally,
these apparently simple weapons are full of nasty little
surprises and have a tendency to explode in the face of the
unwary designer, says Ray Marston.

ATTENUATORS are used to reduce an
awkward value input or output signal to
a lower and more convenient level. The
simplest example of a practical attenu-
ator is the ‘pot’ circuit of Figure 1, which
may be used as a-volume control in an
audio system or as an output level
control in a simple audio generator, etc.

The input signal to the pot attenuator
is connected across the total resistance
chain and the output is taken from the
pot slider. Note that the pot effectively
comprises an upper (R1) and a lower
(R2) resistive arm, thus forming a basic
‘L’-type attenuator, and that the degree

COMMON
R2

Voul'Vln( R2 )

I ‘ R1+R2

COMMON
Figure 1. A simple ‘pot’ attenuator, as used for a
volume control or an uncalibrated output level
control (left) is a common version of the ‘L’
attenuator (right).

of attenuation is determined by the
ratio of lower arm resistance divided by
the total resistance.

The precise amount of attenuation

provided by a pot is generally of little
importance and the control is usually
left uncalibrated. If a precise amount of
attenuation is required, a simple
switched potential divider network of
the type shown in Figure 2 may be used.
It is important to note, however, that
this circuit is designed to feed into an
infinite impedance, or at least one that
is very large compared to the total re-
sistance of the divider chain.

Design tips
The first step in designing an
attenuator of the Figure 2 type is to
decide what its input impedance or total
resistance is to be. Next, the values of
the individual resistors are determined.
Here the design is carried out in a
simple sequence of logical steps, there
being as many steps as there are attenu-
ator switched positions. In each of these
steps, the circuit is considered to consist
of an upper and a lower half only. An
example will help clarify matters.
Assume (as in our example) that the
total resistance is to be 10k and that two
attenuation positions (excluding unity)
are required and are + 10 and + 100.
The values for the greatest amount of
attenuation are always determined
first, so for + 100 the lowest arm must
contain 1/100th of the total resistance,

Ray Marston

or 100R. This gives the value for R3 and
leaves the remaining 9900R in the
‘upper’ (R1 + R2) arm.

The values for the + 10 position are
next calculated and it is found that 1k is
needed for the ‘lower’ arm. In this case,
however, the ‘lower’ arm consists of
R2 + R3, but as R3 is already known to
be 100R, R2 must be 1k — 100R = 900R.
The upper arm, R1, must obviously con-
tain the remaining 9k of the 10k chain.

This simple design procedure may be
expanded up to give as many attenuator
steps as are required for a particular
application.

|

I

Vin

R3
100R

COMMON

Figure 2. The method of designing this simple
switched attenuator is explained in the text.

It should be noted that the simple
attenuator circuit of Figure 2 is only
accurate at low frequencies or whenp
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Figure 3. A method ot providing frequency
compensation (to give a wide frequency re-
sponse) to a simple attenuator network.

moderately low values of resistance are
used. At high frequencies, stray
capacitance will shunt the values of all
resistors and may significantly reduce
their values and thus the accuracy of
the attenuator. This effect is particular-
ly acute when high value resistors are
used: a mere 2 pF of stray capacitance
represents a reactance of about 800k at
100 kHz and will have a very signifi-
cant shunting effect on any resistor with
a value greater than a few tens of
kilohms.

Compensation

This problem can readily be overcome
by shunting all resistors with correctly
chosen values of capacitance, as shown
in Figure 3.

Here, each resistor of the chain is
shunted with a fixed capacitor, the re-
actance values of capacitance being in
the same ratios as the resistive arms of
the attenuator. The highest reactance
(smallest capacitance) is connected to
the largest resistor and typically has a
value being large enough to ‘swamp’
strays but small enough to present an
acceptably high impedance to input
signals.

This ‘compensated’ type of attenuator
is invariably used in 'scopes and various
other types of high frequency test gear,
as shown in the typical circuits of
Figures 4 and 5. Once again, note that
the compensated attenuator is intended
to feed into a high impedance load.

Pot pitfalls

At this point in our discussion it may
have dawned on you that, because of the
effects of stray capacitance, there can be

NPyt

2

Figure 5. Typical attenuator sections ot an ac millivoltmeter.

types of circuit. Suppose, for example,
that you have designed an audio ampli-
fier with a beautifully flat frequency
response but have, in a moment of mad-
ness, fitted it with a 500k volume
control. You will (hopefully) not be
unduly surprised to subsequently find
that, at low volume settings, stray
capacitance of a few picofarads across
the upper arm of the pot causes the
amplifier’s treble response to be boosted

generator which produces square waves
with rise and fall times of a mere 50 nS
or so, but have fitted the beast with a
simple 10k pot as an output level
control. Naturally, you will not be
surprised to find that the few picofarads
of strays across the upper arm of the pot
act as a reactance of only a couple of
thousand ohms to your fast rise and fall

by several dB at 12 kHz or so! time signals and consequently cause
Ji
el
100n
oC
o i
SwWy O AC
10mV SW2s
Se———l L 200mv
°‘—"I 7
50mv T ey 950k
! I
INPUT - [
.14{ R1 - RS /=-ca
7 25 §00k 300 soou 7 900k 25
o
= & R2 .]. /6 =
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COMMON r r [ )
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certain pitfalls in using pots in some Figure 4. Section of a typical scope ‘Y’ amplitier attenuator.
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Figure 6. Two popular types of matched-resistance attenuator.

your square waves to appear incredibly
‘'spiky’ at low amplitude settings.

Both of the above problems can be
solved or minimised by using pots with
sensible low resistance values, bearing
in mind the effects of strays at the
operating frequencies in question.

Matched-resistance
attenuators

Often, an attenuator is needed to feed
into and/or from a fixed load of some
kind, in which case the simple potential
divider types of circuit discussed above

COMMON

Figure 7. Three identical 20 dB 600R 'T" attenuators cascaded to make a 0-60 dB switched attenuator unit.

R1 R1
Rs R2 R2 R2 R2

R2 A2 R
- COMMON
(a)
u Rs AL
(b)
RL
Rs
=2RL
COMMON
- 21 Ll
(c) ) “(—) pe2r(82L)

Figure 8. The ladder attenuator (c) is a development of the basic 7 attenuator (a and b).

are of little use. Instead, one of the many
versions of the so-called matched-
resistance attenuator must be used.
Two of the most popular attenuators of
this type are shown in Figure 6, to-
gether with their basic design formulae.
Note that these formulae are valid only
when the attenuators are correctly ter-
minated at each end.

The "T’-type attenuator is a perfectly
simple design and several sections can
readily be cascaded to form variable
attenuator networks, as shown in the
practical circuit Figure 7. Here, the
attenuation can be varied from 0 dB to
60dB in 20dB steps by switching
individual sections into or out of the
circuit.

The 7 attenuator sections cannot be
directly cascaded, as is made clear in
Figure 8. Nevertheless, sections can be
cascaded in modified form to produce a
laddered attenuator network, the most
popular of all attenuator types.

Looking at Figure 8, you can see that
if three individual 7 sections are wired
in cascade (Figure 8a) their adjacent R2
sections connect in parallel to give an
impedance of P/2 (Figure 8b), while the
two R2 end sections have impedances of
P. If an external load, RL, is simply
switched to the different outputs of the
cascaded 7 attenuator sections (Figure
8c) the load will clearly see impedances
of roughly half of the correct value and
so be severely mismatched. To put
things right, the formula for the com-
ponent values of the ladder network of
Figure 8¢ are re-jigged as shown.

The ladder attenuator of Figure 8c is
very widely used in AF and RF signal
generators. Figure 9 shows the practical
circuit of a fully variable 600 ohm
attenuator that can be used in sine/
square generators, etc. The odd resistor
values (correct within 2%) can be made
up by wiring pairs of resistors in series
or parallel. ®

w1
- (COARSEY
_]

860R

COMMON
Figure 9. Practical 600R output attenuator network
for a modern sine/square generator. RV1 gives
fine control. SW2 gives coarse control.
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KITS

ETI567 Core-Balance Relay [

ETI 329 Expanded Scale

S100 Prom Board

@ o " l VehncjeAmmeter
( W) COR;EM( l ] o
SR “_i'.::* \g 329 i $47 |
() LN L = P 0. A
ETI 256 | UHF TV Converter Universal Relay
Humidity Meter ETI-730

Board ETI 257

ETI599 Infra-Red |
Remote Control {

ETI 1501 Negative lon
Generator

ETI729UHF TV
Masthead

Series 5000 Mosfet $275 ETI572 Digital PH Meter ETI 568 Light & Sound
; S— Flash Kit
- o .
BN - o (o e 2
| ETI1477 Series 5000 Mosfet Power Amp | Lo = & ) ?.
All parts individually available. s5 8 ! | —— -
ET1 475 AM Tuner COMPONENTS SPECIAL
2716'a. ....$13.50
2708's. $7.50
2114’s (450ns) $3.90
4116/(200ns). $2.90

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. PH (03) 489-8131.
RITRONICS WHOLESALE PH (03) 489-7099, MAIL ORDERS PH (03) 481-1436.




ROD IRVING ELECTRONICS

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE, PH (03) 489-8131

ETI330 CAR ALARM KITS

Playmaster Graphic Analyser kit ... .$99.50
EA 79SF9 Sound Flash Trigger... ..$15.00
| ETIS85R Ultra Sonic RX. $15.95
ET) 585T Ultra Sonic TX. $8.95
ET1576 Electromyogram kit.. $89.00

|

TI 258 MINI- DRILL CON TROL ’ ETI147 Oct '80 Electronic Load kit parts e $75.00
ETI 372 Turn Hazard Unit kit parts. ! .-$22.00

D —— s e—

$ EA Digital Engine Analyser Oct 80 80TM8a/10
I Kit parts inc. front panel. .$44.95

A Y L |

B T —— |
I I 1 54 LOG IC I U LSAR ' EA Car Battery Voltage Monitor Oct EA kit parts. $6.50
| EA Bipolar Train Controller Nov 80 kit parts ....... $26.00
EA Digital Storage CRO Adaptor Nov 80 kit parts. $78.00

z EA Light Beam Retay Nov 80 kit of parts. $13.00
J EA RS232 Printer Interface Nov 80 kit parts. $15.00

— LESS PRICE |

|
I ———— (U e —— $1 1 SUPER SPECIAL
"
TSRS - ks COMPUTER COOLING
FANS 4 INCH l

$19.50

For heavier items add additional postage. Extra heavy items sent Comet freight on. Prices subject to change without
notice. Send 60c and SAE for free catalogues. Minimum pack and post $1.00. Bankcard Mail Orders welcome.




Ideas for

Experimenters

VLF ramp generator

It is always satisfying to exploit the
otherwise unwanted property of a
device — the reverse bias current of a
leaky germanium diode, in this circuit
from G. Malloy of Whitby, UK.

The reverse saturation current is
typically a few microamps for the OA90
and is relatively constant over 2-10 V.
This constant current is used to linearly
charge the capacitor in the relaxation
oscillator built around the 741.

When the diode becomes forward
biased the capacitor is rapidly dis-
charged by the limited output current of
the op-amp. Frequencies below 0.01 Hz
are possible, though measures may
have to be taken to improve the
linearity of the ramp.

PR1 allows some degree of dc offset of
the ramp, and the source follower (Q1)
reduces the loading on the capacitor,
which tends to degrade the ramp’s
linearity. For the same reason tantalum
or RBLL electros (i.e: low leakage) types
should be used for large values of C1.
Linearity can be further improved by
the use of a FET input op-amp such as
the 3140.

Cheap micro music box

This circuit may be connected to the
output port of any micro to generate
musical notes over a range of about
1% octaves. On/off control is provided
by the most significant bit and the re-
sistors provide seven-bit resolution.

These pages are intended primarily as a
source of ideas. As far as reasonably possible
all material has been checked for feasibility,
component availability etc, but the cm:ul_ts
have not necessarily been built and tested in
our laboratory. Because of the nature of the
information in this section we cannot enter
into any correspondence about any of the
circuits, nor can we produce constructional
details.

RAMP FREQUENCY
~0.1 Hz Vp—p =2V

O——

Figure 1.

The frequency can be made variable
by using the FET constant current
generator shown in Figure 2, which
should replace the diode, D1. With RV1
at 100k the current will be about 30 A
and roughly inversely proportional to
RV1. This constant current generator
needs a voltage of about 3 V to function
well. This may require an increased
power supply. However, the resulting
linearity is excellent, especially with
the suggested FET input op-amp.

Alternative on/off control methods can
be used to give eight-bit resolution,
e.g: by using the handshake lines, if
available.

If the diode is replaced by a resistor,
say 10k, it will be found that below a

O
5V

é.’:kﬁ

TO COMPUTER
PARALLEL
OUTPUT PORT
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Figure 2.

certain output value the voltage at pin 7
is insufficient to charge the capacitor.
Thus the sound can be switched off.

The resolution is sufficient to enable
values to be found corresponding to
tones and semitones throughout the
frequency range. Current consumption
depends largely on the loudspeaker
impedance and is generally low enough
for power to be taken directly from the
computer.

~ERRATA

A rather obvious, but potentially dangerous
error occurred in the circuit on the top left of
page 60 (‘Power Monitor’) in the March Issue. it
shows the mains active input connected to the
earth at the output. The mains active input
should instead go to the fuse. Correct your
copy now. Correction slips were inserted in
the majority of copies distributed.
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ELECTRONICS THE FUN WAY...
KITS AND COMPONENTS
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JULY KIT OF THE

SPECIALS MONTH: $19.95
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JIFFY BOXESH Now in stock ETI 330 CAR ALARM

sram NORMALLY *Save $100 or more ... INSTAL YOUR OWN CAR ALARM. ..
UBY $200  $250 ~EASY T0 BUILD. . . RELIABLE OPERATION. . .
UB2 $300  $375 ~EXCLUSIVE. .. FREE WARNING OECALS WITH EVERY KITH!
UB3 $1.60  $1.95 As described in the JULY issue of ETI, this current sensing
UBS $1.20  $150 car burglar alarm has built-in EXIT-ENTRY delay, AUTO-
TRANSFORMERS. . . Popular types. . . MATIC RESET, FLASHING RED LIGHT, and is immune to

buy now and savell :Lanstients vmichAvggrf Eh[;e Tglg }?rogterré on earlier alarms of
is type. The | NOLOGY kit includes, all
215563,7.5,85,95,126,15V @ 1A $425  $5.90 components and hardware, two WARNING DECALS and full

2851 12.6 CT @ 150 mA 275 $3.90 construction details includin ircui
g our own recommended circuit

\6672 15,17.5,20,24,275,30V @ 1A $4.95  $7.50 \for automatic operation from the ignition switch.
CHIPS "N" BITS PROJECT ELECTRONIC KITS:
KEYBOARO SWITCHES AT043 HEADS and TAILS: A mulitvibrator drives two LEDS. Only
Mechanism 25 one remains on .. . a great conversation piece. $3.50
Blank key tops .30 AT044 TWO TONE D0OR BELL: A simple circuit based on the 555
SEMICONOUCTORS: timer. . . a very educational project . . can be used as a doorbell or
2114 static RAMS $275  funtoy. $4.50 ,
2516 EPROMS $9.75 AT068 LED DICE: An ideal party game. .. 6 LEDS are driven by a
4001 CMOS 25 CMOS counter. Aiso useful for electronic games. $5.75
Rectangular Leds RED 20 ATO65 ELECTRONIC SIREN: Build this realistic siren generator.
s (T%F;EZ%)N YELLOW gg Jdeal for toys, alarms and very educational. $5.50

regulators ; Note: no speaker is supplied with the AT065 kit. f you require a
bggg?%ggggtgéggzgggw BCS556. BCS59 3'-?2 good quality horn loudspeaker the C2010 is available for $7.95

. O g ' g i separately.
HRDUA TR 10 HoBBY ELECTRONICS: We also stock the full range of kits for the new
IC SOCKETS: SOLOER TYPE 4 ETI publication “HOBBY ELECTRONICS”. See our separate advert

8 pin .20 20 pin .50 in HOBBY ELECTRONICS for full details.

14 pin 30 24 pin 685 MICROPROCESSORS: APPLIED TECHNOLOGY is proud to be the

16 pin 30 28 pin 80 feading Australian supplier of S100 based microprocessor kits.

18 pin A 40 pin 80 See our advertisement elsewhere in this magazine or write for a
Probably THE BEST Price Around Town copy of our latest catalog.
"%" CONNECTORS: PIZ-%GD SOCK%T

way $2. $3.2 .
15 way $3.00 $4.55 B s e e
%57’ ag; gégg gggg correct at ;ime of going
d s to p le h

50 way $8.75 $13.55 for confimation of
$100 SOCKETS: price and availability.

1 off $8.45 5 for $37.50
INTERSIL LCO OIGITAL PANEL METER KIT: PTY LTD

Build your own LCD panel or multimeter with this evaluation kit As ppLI E D

used in EA/ETI projects, kit includes display, PCB, all components

and full instructions. $33.50 TECHNOLOGY

24 WAY TEXTOOL ZERO INSERTION FORCE SOCKETS:

Now in stock again these are ideal for EPROM burners 24 way
GENUINE “ TEXTOOL" sockets. $14.75

SIDECUTTERS/PLIERS:

Ideal for your workshop, these XU RON tools are very popular with
hobby and professionals.

XU170 side cutters $5.50  XU475 pliers $5.50

R YAVAYANAvANLy/ Ny Ny Ny kv WLy Nk vi

ATOW

OFFICE/SHOWROOM MAIL ORDERS TO:
1a Pattison Avenue, PO Box 311, Hornsby
Waitars 2077. ';‘?77 diams
Hours: 9-5 Monday to ease 2 .00 per
bnnHCC\fd Saturdsy. Ph, 487.v2711 order towards cost of
AND NOW AT GOSFORD — post and packaging.
1 Debenham Road, West Gosford (behind the Pizza Hut) 043 24 2711.
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AMAZING

LM309K .

electronics

CATALOG
Send today

PRE-PAK

electronics p/I

7KITS

'3 Way, 25W
|8 OHMS, 55Hz-18KHz Hi-Ft
sound, wood-grain finish
with black grille cloth.
Boxes are ready-made for
easy finish

in 2 nourssﬁg

1/2 PRICE HI FI
SPEAKERS

Sounding GREAT with an 8" woofer, a 5"

mid-range and a 3" tweeter with X'overs

plus wire and Innerbond and screws,
Size 27°x113"x9" deep,
speakers separately -
WOOFER 55Hz-3KHz $7.50
MID-RANGE 500-12K$5.95
TWEETER 5K-1BKHz $4.50
L-C CROSSOVER EXTRA $7

Thousands of these

speakers sold by major
manufacturers to happy
customers, so BUY NOW

while we have stocks.

VU Meters

s4 50

I1luminated scale,

o
Rave e
48

o

size 64x53x27mm,
LIMITED QUANTITY ONLY AVAILABLE

ADJUSTABLE SHAFTS!

AM/FM STEREQ CASSETTE

15W ¢ 15W s|39
This 15 watt/channel (in 4 ohms) AM/FM
Stereo Radio/Cassette mounts in-dash and

features AUTO-REVERSE and fast forward
and rewind controls. Usually $179.

AM/FM STEREO RADIO
CASSETTE

s7 FERRIS

STEREO/NONO AND LOCAL/OX SWIICHES. USUALLY $99.00

AM/FM STEREO$59 k'

RADIO CASS,
ECONONY NODL WITH FAST FORWARD, VOLUE, TONE CONTROLS
EASY TH-DASH NOUNTING. 3 NINS GPTEE,

DE-LUXE WESTON WODEL WITH
LOCKING FAST FORWARD ANO

REWIND CONTROLS PLUS CONTINUOYS PLAY FACIL-
s T1¥. A TOP.QUALITY HIGH POMER UNIT FOR UND-

ER DASH WOUNTING. USUAL PRICE $89, SAVE $10

AM/FM PUSH-
BUTTON CAR 69
RADIO

VE GND, USUALLY $79

BEST QUALITY RADIO WITH .vE OR

‘1a WEST ST,
LEWISHAM, NSW

AUTO-STOP

MOST POPYLAA MODEL WITH FAST FORMARD, ALSO

CROSSOVER
NETWORKS

' - (AI‘ , ; ;E!;
8 ohms, 12dB/oct. s
Crossover at 3,500 Hz

3 way GOW

8 ohms, 12dB/oct.
Crossover at BOO
Hz and 5,000 Hz

GREAT VALUE AT... si

& HEADSHELLS

HIGH QUALITY
low mass aluminjum
HEADSHELL, 7 gms wt.

Was $7.50, on sale 4

“JELCO" high grade Magnetic
Cartridge with

diamond stylus I2
mounted on s .99
integrated headshell, VALUE

5" SLIM-LINE TWIN-CONE SPEAKERS, 4 chms, max.
only 1" depth behind grille, were $24,95,
B 5" SLIM-LINE 2 WAY CO-AXIAL SPEAKERS, 4 chms, max.

25K, 1" depth behind grille, were $45,....now $39.90
C 5)“ 2 WAY CO-AXIAL 4 ohms, max 15W, huge 200z
magnet, highly efficient, were $39.95,....now $29.50
0 53" BLACK PADDED GRILLE, 4 ohms, 6 watts. now $11.00
also avail, as dual 4/8 ohms,...........:. now $13.00
E 4" FULL-RANGE TWIN-CONE SP[AKERS 4 ohms, max, 25W,
acoustic suspension cone, were 535 90, ...now $32.00
F 53" BIG SOUND 3 WAY CO- AXIAL 4 ohms, b|9 25W max.
power, hi-fi performance, were $59. 95 .now $55.00
G 4" ECONOMY TWIN-CONE SPEAKERS, 4 ohms. max 12,
acoustic suspension cone, were $24.90,....now $19.90
H 7% x §" DE-LUXE 3 WAY CO-AXIAL SPEAKERS, 4 ohms,
max 30W, acoustfic suspension cone,........ now $49.00
also 9" x 6" SUPERB 3 WAY CO-AXIAL SP[AKERS our best

sounding speakers, huge 50W, acoustic suspension
cone for deep bass, were $79.00,

10 F(/S'fﬁon sl

3AG |

32mm x 6mm, TAKE YOUR PICK!
250mA, 500mA, 750mA, 1A,
1.5A, 2A, 3A, 5A, 7.5A, 10A,
15A, 20A, 25A, 30A. CHEAP!

AM-FM RADIO
CASSETTE -
RECORDER

AC-DC, fully featured with
Auto- Stop mechanism,

record directly 59
from radio to tape

MAINS “™
TRANSFORMER

AR PT5755 popular

transformer reduced
33% 20V 2.5A or 40V
1.25A output, NOW...:

124,
now $21.

MICH ouTPvY

& 1,000uf 25¢W PCB electr®s.........\v0...
3 3AG standard panel Fusehold. black.
10 DPDT PCB mounting slide switc
PL-259 plug te 2 n PL259 plugs on le:
assorted trimmer capacitors, minlature
neon bezels, std panel otg 220-260V.
8 way OIL (16 pin) efni svitches....
Wolex IC socket pins, sake your own.
wono cassette tape erase head
2N277 gers. pover trans. 40V,
SN7490 OR SWJ473 TIL imtegrated eir:ulc-
asst. slide switehes SPOT, DPOT, atec.
2 pin din plug/socket set, (8 ple:.t
$ pin din plug/socket sets, {6 pieces)
3.5ee plug/sochet sets, {12 pieces).
asst general purpose equipsent knobs
setres 16 strand rainbow cable......
2.1em 0R 2.5es OC plug and socket se
1 24¥ OC heavy duty 10A 3X plug-in rel
19 resistor assortaent.....
3, 3. 1M resistor assortmen
¥ resistor assortaent...

8-wi~

~
ONDS WS s~

assorted eica 2,5% hi-stab clpnaﬂtar
various Greencaps .

6 assorted Ferrite rods, aeri
6 assorted tuning gangs PYC mind
assorted potentiometers
.3ssorted preset pots.
3,5,7,10 watt reskstol
radio/TV knobs.
assorted tagstrip:
assorted electrolytics.
RF/TF/OSC colls assorte:
assorted switches, slid
tantalue capacitors, 3 ea. 5 value
220uF 150¥M insulated can electro..
S60uf o &7uF 150¥¥ can ctro. ..
1300uF 83VW insulated can glectro
LN309K S¥ 1.54 Noterola reg. 103.

400¥ 254 stud SCR C370.......
250350 1500¥ 5A 22¥ 103 power...
BUI26 J00¥ JA 30K 103 power.
5 pin din to 5 pin din lead 1.3estres.
€-90 LW low noise cassette tape..
Record cleaner are, Goldring.......
24" (57an) Philips tueeter, 8 ohe 20
S* tuin-cone eld-range/tuester...
& Wovik mid-range, B oha 20M..
6" Nagnavox twin-cone spesker, 8 oha 7N..... ea$s .00
SK log or S00 ohes lin. 45es glide pots, & far$t.00
Phitips triplers For colour TV, this month 02$10,00
Octal sockets for relays, vzlves, otc.

All new all
Mgh quolity
pnru end-

now $69.00

CROYDON 2132

400Y¥ 25A stud SCR CI70..
4% Nagnevoz 150he speaker.
6" u 4™ Plessey 15chm speaker
pair multineter test lea
250V chrosed red bezel, 6
assorted chokes, RF, video
CB/car stereo noise filter
permeability tuner, 3 coil
transistor radio repair ki
de-soldertng vick in dispenser 1 -Itr
car speaker Fader, dual 2Sohs pot.. E
8" ceiling spke grille for background eusic..
PCB offcuts, assorted, handy sizes.
I8N computer boards, assorted....
12V car cassette head demagnetizer...

) T —

w

~
=B o

ON THESE
QUALITY PROOUCTS

12v dcfo Siebens cradle relay, 1K ¢oil......0a82.50
24¥ 4c/o as above, permanest latching....... ¢2$2.50
De-golder braid, top quality, 1 metre.. $1.75
Light dimser hits, 700N, RF supp. stc. a$s.95

Stereo carasic replacesent cartrldge.
S" x &* NSP 15 ohe speaker..

saen..0282.95

-.22$3.00

<& for §1.00

MALS NO 2 BONANZA

A VAST ASSORTMENT oF
GOODIES FOR ASPIRING

NOBBYISTQ -Allnew pak' { '4
T TIME
P PenEn: |4 A, .

S

-hne usefyl com ponents sampies

and st:lals including semicond, %,
pots, resistors, tnpm’:'ﬂ miconductors and IC:
Switénes, cotls ete. eh- ete

OVER 2K gm WEIGHT, SIZE IIET:t!b

frunuormnrs rel-y;
8.4¢¢"

approx




ETI1-084 car alarm mods

A number of readers, including the
Service Manager at Dick Smith
Electronics, Gary Crapp, have sent
along suggested modifications for this
alarm, which was published in our
‘Project Electronics’ book and has been
quite a popular kit.

The principal problem observed was
that the alarm would reset itself after
tripping and operating the vehicle’s
horn. There are several suggested
methods of curing this. Gary Crapp
suggests linking pin 4 and pin 8 on
each 555 (IC1 and IC2), adding a 100n
capacitor between pin 5 of IC1 and the
+12V rail and adding a 1000 uF<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>