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Because y
you'll probably never
have to use it.

If, however, anything
ever goes wrong with
any Maxell cassette you
buy, through normal
use,we’ll replace it. Free.

Of course,we would
not make an uncon-
ditional offer like that if
we thought you'd ever
have to take us up onit.

MX0033/FMMH

You see, before we
sell you a Maxell
cassette, we makeitsoit
won’t fall apart, warp,
jam or stick.

Then there is the tape
itself. Maxell is recog-
nised by most critics as
the finestrecording tape
money can buy.

If it wasn’t,our guar-
antee would be very use-

ful indeed. maxell@

For further information on Maxell Tapes write to Maxell Advisory Service. Private Bag P.O. Kingsgrove 2208 or Phone: (02) 7503777,
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THE AMATEUR RADIO FRATERNITY is losing good talent to ‘other interests’ because
those who have pursued the hobby, within the bounds of their licences and the
regulations, to the fullest extent of their ability and interests reach a watershed where
licence and regulation limitations restrict further endeavour. Maybe that's a natural
progression, but I've seen many a frustrated talent reach this stage and turn in some
other direction through frustration at the limitations. | am talking about those whose
interest is primarily technical in nature, not certificate hunters, DXers and the like.
Where do these amateurs go when they reach this watershed? Skiing, computing,
building model railways, politics

I'm not denigrating the undoubted attractions offered in the personal challenges of
other pursuits; my argument is that the watershed | speak of need not exist. | think itis
high time that another class or jevel of amateur licence was seriously considered.
Apart from broadening the scope and challenge of the hobby, such alicence could be
issued to particular amateurs as perhaps a concrete recognition of technical
achievement.

| can anticipate arguments againstmy proposal on the grounds that it setsup an elite
__which it does, but that's what the amateur licence does anyway Elite, as defined by
the dictionary, means ‘the best of’ and there are plenty of examples within amateur
radio where an elite is identified in particular areas — the DXCC listings for one. Whilst
there is recognition for expertise and effort in almost every other sphere of pursuit
within the hobby, there’s nothing offering for the technically inctined in this country. The
‘full’ licence is it. And it's predicated on demonstrating a limited mechanical expertise
in a mode of transmission — morse code. But this is not the place to argue the pros and
cons of code examinations.

| would like to conduct a debate on the subject of a ‘higher’ class or level of amateur
licence — should we have one, or shouldn't we? If so, what should be the ‘entrance
qualifications’, what privileges should be offered? — and so on. No holds barred on
this one, we'll publish all reasonable letters on the subject, from anyone — amateur or
not. Over to you!

Roger Harrison
Editor

Registered by Australia Post —
Publication No. NBP0407
ISSN No. 0013-5216
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sight8sound

332: ELECTRONIC STETHOSCOPE 30

With this useful device you can actually listen to the
inner workings of all those gadgets you've made —
and maybe find out why they don't work!

1503: INTELLIGENT
BATTERY CHARGER 38

If you run a house alarm system, an amateur re-
peater or any electronic system with a 12 V battery
back-up supply, this charger will keep that battery in
a healthy state.

607: SOUND EFFECTS UNITS 47

Steam trains, whisties, gun shots, explosions — you
can make all these sounds with this simple project.

SPECIAL OFFER —

BONE FONE 134
THD ANALYSER

FOR AUDIO CIRCUITS 139

You can build this spot frequency distortion
analyser, designed by an ETI reader. Measure-
ments can be made at 100 Hz, 1 kHz and 10 kHz,
and the final resolution of the instrument is 0.01%.

NAKAMICHI 4802
CASSETTE DECK 148

Louis Challis reviews this new Nakamichi, which
contains the Dolby C noise reduction system.

general

LAB NOTES 57

Remote control systems.

ELECTRONICS BOOKS FROMETI 64

Beginners’ books, data books, cifcuit books. etc.

IDEAS FOR EXPERIMENTERS 70
Bidirectional audio link; Improving the ZX80
cassette interface; Simple photographic timer;
Micropower LED flasher.

SHOPAROUND 77
LETTERS 78
ARRL BOOKS —

DIRECT FROM ETI 82
SHORT CIRCUITS 111,145

Computer back-up supply; Slide/tape synchroniser.

SUPERB BINDERS FROM ETI 118

PCBs 159
MINI-MART 160
ETI SERVICES 161
DREGS 162

next month

THE FUTURE NOW

Electronic gadgetry barely dreamed of a few short
years ago is now mass marketed by an industry that
turns over more than the gross national product of
the USA. Dennis Lingane brings us a report from the
world's largest annual electronics show — the
Chicago Consumer Electronics Show. A glimpse of
the future that's here and now!

LIFE on a 6800

The program of LIFE is a set of rules to define the
growth or death of a moss-like form. This article
details an interesting variant, specifically for 6600
owners (SWTPC machines, etc).

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 recentiy 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.

SERIES 5000 PREAMP Pt. 2

Description and construction of the fow-level input
stages of the preamp introduced in the July issue.

MORE SOUND EFFECTS

Two more sound effects units to complete the
ETI-607 series commenced in this issue. Next
month we have a Phasor & Explosion and a Gun-
shot for you to build.

ALPHASORT PROGRAM

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

Although these articles are in an advanced
state of preparation, circumstances may
affect the final content. However, we will
make every attempt to include all features
mentioned here.
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LOOK AT WHAT
A PRINTER YOU CAN SAVE!

THAT FITS IN 3.8 DIGIT LCD
YOUR HAND! |o/Gr7aL ' / DIGITAL

Check these (ocrtuxes:r/~ EL EC TRONIC

Stock

@ 10 dignt Ligwd Crystal I due
@® Tab key (floatng
decimal point) | s =
[ ] Pr::/“no ::nn' key J Ideal for your boat, caz, or plane All c) C c G ¢
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® Square Root key | i for time setting, alam and lock Quartz
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at.
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. NZ
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(]
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®

Y MET,
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Facts from Fluke on low-
cost digital multimeters.

People who know electronic test and
measurement equipment throughout the
world recognize Fluke as a leader in the
design and manufacture of precision
instrumentation — products that speak
for themselves in accuracy, reliability
and engineering excellence.

Now users of handheld 3%-digit
multimeters are also getting to know us
because of the wide acceptance of the
8020A Analyst, the world's best-selling
handheld DMM, and the 8022A
Troubleshooter, our basic-performance
multimeter.

With the addition of the 8024A
Investigator to the Fluke low-cost DMM
line, we now offer three choices with
three distinct levels of performance:

basic voltage/current/resistance
functions; the added convenience of conduc-
tance for high resistance measurements
to 10,000 Megohms; or all these func-
tions plus K-type thermocouple compat-
ibility, peak hold and a logic
level/continuity detector.
As a product family, the
Troubleshooter, Analyst and
Investigator offer a unique
combination of electrical
performance,
mechanical
ruggedness and
environmental
endurance to
users who want
the convenience

The 8020A
Analyst.

Model 8020A:
The Analyst

o Seven tunctions
dc voltage
ac voltage
dc current
ac current
resistance
diode test
conductance (1/R)
o 3Y Qg resolution
» 0 1% dasw dc accuracy
o LCD display
o Qverload protection
o Salety designed
tes! leads

The 8024A
Investigator.

Mode! BO24A:
The investigator

@ Nine tunctions

dc voltage

ac voltage

dc current

ac curvent
reststance

diode test
conductance (1/R)
logic level and

continuity detect
temperature (K-type
thermocoupie}

Peak hold on voltage
and current tunctions
Selectabie audibie
indicator for
continuity
or level detection
3%-digit resolution
0.1% basic dc accuracy
LCD display
Overload protection
Safety-designed

fest leads

of a handheld DMM without sacrificing
the accuracy and pertormance of a
benchtop instrument

Simple,
straightforward
and easy on the eyes.
We've always thought
a handheld NDMM should
actually wnrk hke one
that is, the size and
shape and placement of
controls should allow true
one-hand operation
Fluke handheid
DMM’s are strikingly
simple in design with
uncluttered front panels
where function and
range combinations
are clearly defined
hy color coding. A
single row of eight
trouble-free push-
buttons replaces
the awkward rotary
switches still offered
on other multimeters
The crisp. razor-
sharp 3%-digit L.CD
readout in these three
instruments features
a wide viewing angle
that you can see in
bright sunshine or low
ambient light.

Graduated with honors
from the school of hard knocks.

All Fluke handheld )MMs feature
tough, lightweight cases that stand up to
the abuses of life in the field. Sturdy
internal construction surrounded by a
high-impact, Hame-retardant shell make
these units virtually indestructible. And
all meet severe shock /vibration tests.

The shockir g truth
about overloading.

Like 21l Fluke Multimeters,
our handheld DMM's are equip-
ped with extensive internal pro-

tection against overloads and
operator errors. Don’t worry if you
accidentally plug the test leads of

1

|

|

‘ vour Fluke DMM into a wall outlet while
the instrument is in the resistance func.
tion The same test could destroy a multi
meter with lesser defenses. But a Fluke
[YMM comes through with flying colors.
A simple case of survival of the fittest

| Our DMM's can stand up to this
kind of punishment because a substantial
portion of their components are devoted
exclugively to reliability The 8020A
RO22A and B024A can withstand
500\ on resistance ranges. and 1000V
de and 750 rms ac on all voltage ranges
in addition. the
nstrument 18
protected against
transients
to 6 kV

The 8022A |
Trouble
slgooter.

Mode) 80224
The Troubleshooter

@ Six functions

dc voltage

ac voltage

dc current

ac current

res'stance

dicde test
o 3n-digit resolution
o 0.25% basic dc accuracy
o LCD display
o Overload protection
o Safety-designed

test leads

ELMEASCO
Instruments Pty. Lid.

P.0. Box 30 Concord, NSW. 2137
13 15 McDonald St.. Mortlake, NSW. 2137
Phone (02] 736 2888, Telex. 25887

P.0. Box 107, Mt. Waverley, Vic. 3149
21-23 Anthony Drive, Mt, Waverley, Vic. 3149
Phone (03) 233-4044, Telex: 36206

Adelaide ; {08) 271-1839
Brisbane : (07) 229-3161
Perth : {09) 398-3362
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TV’s bionic superman

a fake!

.. As if you didn't already know. However, with the aid
of electronically operated limbs, a bionic man with

ordinary human strength is

4

A small team of electronics
technicians at the Fidelity
laboratories in Miami
specialises in designing and
building electronically con-
trolled arms and hands for
amputees.

They are also working on a
voice-controlled environmental
centre for quadriplegics, in
which a handicapped or non-
mobile person could turn on the
TV, change channels, raise and
lower the volume, answer the
telephone, make calls through
the operator, open the door after
first  screening the visitor
through a closed circuit TV and
intercom, turn lights on and off,
and even make coffee — all
through voice-controlled elec-
tronic equipment.

8 — August 1981 ETI

well within possibility.

Myonic hands and arms are
the team’s speciality, ‘myonic’
being similar to the famous
bionic, except that in a myonic
arm the electrodes are mounted
over the muscles outside the
arm, whereas in bionics the

electrodes
implanted.

The process starts with a cast
being made of the amputee's
stump. To this are fitted the
electrodes, one set on one side
of the cast and one set on the
other. These electrodes are
carefully located so they will be
in contact with a muscle in the
arm.

Although the hand has been
amputated, the brain can still
send signals to the muscles;
these pulses can be sensed by

are surgically

the electrodes, and using a
battery power pack and a tiny
amplifier they are amplified to
signals big enough to operate
an electrical hand.

In the case of an amputee
losing a whole arm, small
electrical switches are fitted
to a harness that straps on to
his back. The shrug of one
shoulder will raise and lower the
arm, a shrug of the other will
open and close the hand. The
next step is to incorporate a
microprocessor into the circuit
to enable the hand to perform
many more functions.

According to Henry Sylwes-
trzak, one of the research
workers, "By using a code
system the amputee would be
able to twist his wrist as well as
open and close the hand. There
is really no limit to what we will
be able to do eventually. It's just
a matter of time. We have all the
technology now.”

So with the help of a myonic
hand and arm an amputee may
be able to leaf through a book or
even drink a can of beer — but
he won't become a superman.

“Even if you fitted somebody
with a pair of super-strong
bionic arms he wouldn’t be able
to become a superman,” said
Henry. “If he tried to pull a door
off its hinges with his super
arms he would pull his human
shoulder out of its socket. And if

et
2 5

he tried to pick up a heavy
weight that was too big for his
body, even though his super
arms may be able to cope, his
back wouldn't — it would simply
break ... There won't be a super
bionic man. The limbs have to
be graded to the performance
ability of the human limbs."

However, apparently NASA,
without having built a super
man, have created a super suit.

Like Superman, when you
don the suit you become ten
times more powerful. The suit
has motorised arms and legs,
operated by electrodes attached
to the man'’s body which pick up
the signals from the human
muscles. When you bend to
pick up a heavy weight the
electric motors take over, your
arm is carried along by the suit's
arm, and you can lift a weight
ten times heavier than a man
alone could. The human inside
the suit simply gives the orders
with his muscles and the suit
does the work.

NASA developed the suit for
spacemen working in outer
space, but the technology could
no doubt eventually be passed
into  industry. Imagine a
‘superman’ on a building site
moving enormous rocks or
hoisting steel beams and
holding them up while others
bolted them in place! And in a
rescue operation a man in a

I\ ®
h




super suit could lift macninery,
rubble, etc. off trapped victims.

Fidelity, however, leave the
superman side of things to
NASA. Their latest research area
is rather to develop a sensory
system for the fingers of their
myonic and bionic arms, so that
an amputee will to some degree
regain a sense of touch.

The idea is to fit strain gauges

in the fingers of the myonic
hands, which, when touched,
will create a small voltage that is
sent back to the muscle. This
will induce the sensation of
feeling in the hands — just one
more step in the fast-growing
technology that is improving
life for amputees and the
handicapped.

Dennis Lingane

IBM eliminates distortion

in optical fibres

A new technique developed by IBM can exactly compensate
for the broadening of optical pulses caused by dispersion
differences in the speed of light of different frequencies in

the glass fibres.

It exploits work done some
years ago at IBM on the com-
pression of short laser pulses in
alkali metal vapours at fre-
quencies close to an atomic
resonance frequency. In this
situation the metal vapour is
extremely dispersive, but its
dispersion is of the opposite
sign to that in glass. That is, in
glass the longer wavelengths
travel faster than the shorter

ones, while in the metal vapours
the opposite is true.

The effect in metal vapours is
so strong that in the IBM ex-
periments a 50 cm cell exactly
compensated for dispersion of
some 300 m of optical fibre. By
providing for multiple passes
through the cell, a cell of modest
size could compress pulses
travelling over kilometres of
fibre.

Riken Denshi general purpose

X-Y recorder

The Riken Denshi Model F-3E X-Y recorder features rugged

construction, high stability

and simplicity of controls,

making it suitable for most production and plant testing

situations.

A high-efficiency damping
systern on both axes is achieved
by a servo-motor generator

circuit, which feeds back a rate
signal to the servo amplifier and
combines with the usual po-

Halley go home —
NASA can’t afford you

US President Reagan's decision to cut NASA's budget by
US$241 million for the year beginning October 1981 has
meant a severe cutback in NASA’s planned operations.

There will be no US probe to
rendezvous with Halley's Comet
in 1985; the VOIR project to
provide detailed mapping of the
surface of Venus will be de-
ferred, as will the launch of an
earth satellite carrying instru-
ments to measure the gamma
ray emission from distant
objects; and the provision of a
(US$100 million specialised
computer for advanced aircraft
design for NASA's Ames Re-
search Centre at Moffett Field
has been put off indefinitely.

Space agency officials main-
tain, however, that they will
continue to «carry out a
“vigorous” programme for the
exploration of the solar system
in spite of these cuts. NASA
expects to keep its option to
build a fifth Space Shuttle in
addition to the four already
authorised, and work on the
Space Telescope will continue.

Equipment and staff required
to receive the signals from
Voyager 2 and to process the
data will be fully maintained
during its encounters with
Saturn, Uranus and Neptune
(see ETI, April 1981), and the
modified Galileo mission to
Jupiter involving the launch of
an Orbiter and an atmospheric
probe in 1985 will also be pre-
served (see ETI, October 1980
and March 1981).

In 1981 NASA plans to
launch ten satellites from
expendable launch vehicles

from the Eastern Space and
Missile Centre, Cape Canaveral,
and a further five from the
Western Space and Missile

Centre at Vandenburg Air Force
Base in California. However,
thirteen of these fifteen missions
will be for US government
agencies and commercial
companies, and NASA will be
fully reimbursed for the cost of
the launch and related services.

The two NASA-funded scien-
tific payloads are the Dynamic
Explorer, set for a July launch
by a Delta rocket, and the
Solar Mesospheric Explorer,
scheduled for launching in
September, also from a Delta
rocket.

The thirteen cost-reimburs-
able launches comprise: two
weather satelltes for the
National Oceanic and Atmos-
pheric Administration, three
missions for the Department
of Defence, and eight geo-
synchronous communications
satellites. These last will be four
launches of INTELSAT vehicles
for international telecommuni-
cations, two launches for RCA,
one for Satellite Business
Systems (which provides busi-
ness communications across
the USA), and one launch for the
Comsat General Corporation.

In addition, the success of the
two-day Space Shuttle flight in
April has led NASA to plan at
least one further launch of this
reusable vehicle in 1981. Un-
fortunately the unexpectedly
high cost of the space Shuttle
(which is of considerable
military significance) has re-
sulted in a noticeable reduction
of NASA's budget in purely
scientific work.

Brian Dance

sition feedback signal to
produce a pen motion which is
rapid yet offers high resolution.
The F-3E may be mounted
horizontally or vertically, and its
specifications include 250 x
180 mm chart, 0.5 s response,
+/-0.1% resolution, accuracy
+/—03%, linearity +/—-0.2%.

For further information
contact John Morris Scientific
Pty Ltd, P.O. Box 80, Chatswood
NSW 2067, (02)407-0206; 21
Stud Rd, Bayswater Vic. 3153,
(03)720-2311; 50 Campbell St,
Bowen Hils QId. 4006; 29
Stephen St, Norwood SA 5067;
12 Aberdeen St, Perth WA 6000.
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We’re viewing the 80’s
on a greater scope.

BWD have combined the expertise of highly qualified personnel
with o dynamic management team to forge ahead stronger
than ever before. The strength of our future is reflected inthe ever
Increasing demand for our high quality instruments. A policy of
continuous development assufes a constant output of original
and innovative designs for both general and specialised needs.
BWD manufacture first class instruments. widely accepted for
their simple, functional designs that can out-perform far more
complex competitive products.

In the fields of research, design, education and servicing, BWD
provide a wide range of insfruments from pure electionics to
power line systermns ... and this range will be rapidly expanded
throughout the 80's,

1. BWD 880 POWERSCOPE 4 Independent differential channels for
measurement of phase, voltage and curent, across non-isolated
power line equipment

- BWD 845. Variable persistence s'ovo@e dual trace, delayed sweep
oscilloscope. 30MHz bandwidth. 1mv/div sensitivity with »1cm/pSec
wiiting speed. auto erase and store. Mains or battery operation
BWD 820. Versahle portable oschloscope. Dual trace or differential
25MHz bandwidth. 2mV/div sensitivity DC coupled X-Y-Z operation. |4

4 BWD 6038 ‘MINI-LAB’ A portable laboratory instrument combining §
power supplies. 2 amplifiers, a wide range function generator and
sweep ramp in a single unit

5. Aronge of power supplies with fully agjustable outputs up to 72 Volts | ©
5 Amps and 18 Voits 12 Amps -

6. BWD 804 sm?le beam. with isolated ground. 10MHz ascilioscope.
Internal or Exfernal tigger with auto or level select.

BWD 540 portable dual trace 100MHz oscitloscope. SmV/div sensitivity
with delayed tiigger or sweep. Mains or battery operation

BWD INSTRUMENTS Pty. Ltd.

Miles Streef, Mulgrave, Victorio, 3170. Phone (03) 561 2888
DISIRIBUTORS:

Victana BWD instruments Pty Lig. Queenstond LE. Bougnen & Co.

Melbourne Pn. 5612888 Brisbone Ph: 36421
New Soum Woles Amalgomated Wireless (A/sia) Lid Western Australia Warburton franki,

n: Ph: 888 8111 Perth Ph: 277 7000
New South wales Gearge Brown & Co. Lid. Tosmania D& tagencies Hobort Ph- 23 2842
ydney Ph. 519 5855 New Zeolond W. Arthur Fisher Limited.

South Austiatia  Pratrorics Pry. Lid Auckland Ph: 502629

Adetaide Pn: 2423111

OPAL 2000 Based on the Z80, this Microcomputer system is supplied with 64K RAM, fully
implemented 1/0 for a Serial Printer and Serial Terminal. The system uses 2 x QUME Drives with a total
online capacity of 2.4 megabytes (formatted). The operating system is CP/M 2.2. OEM enquiries are
welcome. The power supply is locally manufactured for 240 volts.

NDKS-4000 The NDK S-4000 printer is ideal for all applications involving high volume
wordprocessing where sustained print quality and reliability are of paramount importance. The printer
produces wordprocessing quality output at 75 characters per second and draft at 150 characters per
second. Super and subscripts are included along with full Greek character set and mathematical symbols
for scientific printing applications. The printer is capable of full page graphics.

WORDSTAR/MA'LMERGE John F Rose Computer Services announce a new release of

WORDSTAR/MAILMERGE. Version implements horizontal scrolling with a column move feature thus
enabling construction of multi-column pages of text. This new version is compatible with SPELLSTAR

(spelling dictionary with 20,000 words plus user defined terms).
We supply a full range of Systems and CP/M software as described in our catalogues.

JOHN F. ROSE

COMPUTER SERVICES PTY. LTD.

33-35 ATCHISON STREET, ST. LEONARDS, N.S.W., 2065, AUSTRALIA.
TELEPHONE: (02) 439 1220 TELEX: AA 27901

SEND $1.00 FOR OUR HARDWARE CATALOGUE. SEND $5.00 FOR OUR SOFTWARE OMNIBUS.
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HEWS digest

Low-cost transient recorder

Applied Measurement Aust. Pty Ltd has recently been
appointed Australian agent for Epic Instruments of USA.
Featured in Epic's range is the Wavesaver, a device for
capturing analogue signals and displaying them on a CRO

or plotter.

The incoming signal is con-
verted to digital information and
stored in memory at speeds up
to 2 uS/sample. From here, the
stored data can either be output
directly to computer or con-
verted back to analogue for
display on a CRO at 10ms
repetition, or plotted over 20
seconds.

A major advantage of this
type of recording is that data
either before or after the trigger
point can be captured.

Applications include power

line transient monitoring, ex-
plosion recording, shock and
vibration  testing, chemical
kinetics, medical research etc.

Whilst the Wavesaver is by no
means the first instrument of its
type to become available,
Applied Measurement claim it
represents a big breakthrough
in cost.

For further information con-
tact Applied Measurement Aust.
Pty Ltd, 47a Kamak Road,
Ashburton Vic 3147. (03)
25-8844.

New digital panel meters

A new range of 3z and 4'2-digit DPMs has been released by
Xebec, represented here by Alfatron of Victoria.

The XE-1000 series DPMs automatic polarity

detection

are of modular constructionand and a single interface connector
offer high reliability, light weight situated at the rear of each unit.

and easy installation.

Optional features such as

Compact designs can be digital output, use of differential
achieved as most of the units input signals and low power

measure only 25mm
35.5 mm in depth.
All models operate from a

or LCDs are available in the new
range.

For more details, contact

single 5V supply and feature Alfatron Pty Ltd, 1761 Femtree
auto-zero, over-range display, Gully Rd, Femtree Gully Vic

sample

and hold circuitry, 3156. (03)758-9551.

Computer programs on
shortwave!

Radio Nederland’s External Service broadcasts a weekly
communications magazine programme, ‘Media Networlk’,
in English to a world-wide audience on a range of
frequencies.

On Thursday, September 10 1981, the subject of the
programme is to be microcomputing, and included will be a short
computer program broadcast in machine readable form over the
air — quite an innovation!

Provided signal strength is sufficient in the listener's area, it is
hoped that the computer program may be recorded on to cassette
tape and played back into a home computer. Preliminary experi-
ments have indicated that the system should work, but the
purpose of the experiment on September 10 is to gauge whether
atmospheric noise is low enough in most of the target areas. If
successful, the idea might be repeated on a regular basis.

Radio Nederland has two relay stations, in Bonaire in the
Caribbean and in Madagascar, which should ensure a strong
signal in the major target areas.

Three computer programs will be transmitted, to be compatible
with Tandy Radio Shack, Apple, and Commodore PET micro-
computers. They will go on the air at the following times and
frequencies:

GMT SW Frequency (kHz) Target area
07.47 9770,9715 Australasia
08.47 9715 Australasia
14.47 11735, 15560, 21480 South-east Asia

The time shown is the beginning of the ‘Media Network’
programme, which runs for 30 minutes. The programme
regularly looks at developments in the broadcasting world, both
from a technical and programming viewpoint, reviews equipment,
transmits reports from correspondents throughout the world, etc.
Its main response is via listeners' letters and phone calls, and the
nine editions of the programme reach a wide audience.

Listeners to the September 10 broadcast are encouraged to try
out the computer program and write in to Media Network report-
ing their results, etc. Write to: Computer Experiment, Media
Network, Radio Nederland, P.O. Box 222, 1200 JG Hilversum,
Holland.

THE ET1-477 MOSFET AMP IS NOT UNSTABLE

... If you build it the way we described, that is. However, some
readers have reported difficulties with the amplifier going into high
frequency oscillation. There are two reasons for this. If capacitor C9
(220n greencap) has a high self-inductance it will not look like a
capacitor, the amplifier output will be unloaded at high frequencies
and oscillation will result. We found 'Elna’ 630 V greencaps have a
jow inductance and the amp is not unstable using them.

Secondly, if resistors R25 and R27 have more self-inductance
than the ‘Noble’ types we used, then the output stage may be
unstable. There are two cures for this one. Either replace R25 and
R27 with Noble types or connect a 47n greencap between the
sources of Q9 and Q11. This is best done on the copper side of the
board, mounting the capacitor between the two pads where the
leads of each resistor go to the sources of Q9 and Q11.
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THE 100% SOLUTION
FOR THE 20%

We at Magmedia belleve that VERBATIM’S new
Datalife 8” and 5" Floppy Diskettes — now
made here, in Australial — are the best in the
world.

With 7 shielding improvements, 100% TESTED,
100% CERTIFIED, 100% WARRANTED, we
think you'll believe it too — buy a box — you’ve
got nothing to lose but your diskette problems.

SATISFACTION GUARANTEED Verbatim flexible diskettes now have 7 data shielding
NORMAL DISCOUNT improvements that will deliver a longer lifetime of trouble-
PRICE PRICE free data recording storage and retrieval than ever before
8" Hard/Soft Sectored — Single Sided, possible.
Single Density $4.50 $2.25
8" Hard/Soft Sectored — Single Sided,
Slngle Density — Critically Tested. $5.00 $2.50 SPECIAL BONUS
8" Hard/Soft Sectored — Single Sided, i A PLASTIC BOX SUPPLIED WITH EACH
Double Density 5.00 2.50 N
8" Hard/Soft Sectored — Double Sided, ORDER OF 5V, FLOPPY
Double Density $6.00  $3.00 AT NO EXTRA COST

5'." Hard / Soft Sectored Single Sided $4.40 $2.20
5'." Hard/Soft Sectored — Double Sided  $5.00 $2.50 \ [
61, Harel/ Saft Sactiedd . Ol Rt soy Note: Add 15% Sales Tax Plus $1.00 for

(77 Track) $5.00  $2.50 postage if applicable.

Note: There is a limited order of 1 box only of each type of Disk.
*OFFER CLOSES: 30 SEPTEMBER, 1981 BY ORIGINAL COUPON ONLY
MAIL OR PRESENT COUPON TO:

== Magmedia

SYDNEY MELBOURNE ] BRISBANE [ CANBERRA

5 APOLLO PLACE [ 100 PARK STREET 123 LEICHHARDT STREET I 25 LONSDALE STREET

LANE COVE NSW 2066 | SOUTH MELBOURNE VIC 3205 ' BRISBANE QLD 4000 BRADDON ACT 2601

Phone (02) 428-1100 Telex AA22703 I Phone (03) 699-9688 Telex AA35968 Phone (07) 229-1941 Telex AA42367 Phone {062) 48-675 1 Telex AA22703

h-__-_--_----------- L8 4 8 N & § § ¢ ) __-------‘
l ORDER FORM: Please supply the following: (Tick appropriate boxes) ETI/8/81 |
U osze.08” 057 NAME |
I SecTORED... O SOFT...CJ HARD COMPANY NAWE. i
: .010..016..032 ADDRESS I
i DENSITY...[J SINGLE... (J DOUBLE...(J QUAD POSTCODE :
g SIDES..LISINGLE...CJ DOUBLE TYPE OF SYSTEM USUAL BRAND OR TYPE I
i (J STANDARD CERTIFICATE O CASH [J CHEQUE [J COMPANY ACCOUNT [JBANKCARD I
i CJ CRITICALLY CERTIFIED PHONE NUMBER SIGNATURE. i
| BANKCARD No EXPIRY DATE ]
.---------------------------------------.
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Peninsula to be antenna for ultra-low frequencies?

Transmissions at ultra-low frequencies (perhaps 10 Hz to
0.005 Hz) have aroused interest because of their possible

military applications.

One such application could
be communication with sub-
merged submarines, but work-
ers at Stanford University are
more interested in the radiation
at such frequencies, which
seems to come from outer parts
of the radiation belts of the
earth. For either type of applic-
ation at such very low frequen-
cies the main requirement is a
huge transmitting or receiving
antenna, since the wavelength is
about the distance of the moon
from the earth.

Initial work by Fraser-Smith
was carried out using a small
peninsula near Cape Cod,
Massachusetts, with 300 m of
wire across the neck of the
peninsula, each end of the wire
being attached to copper sheets
0.45 m2 immersed in the sea
water. As sea water conducts
electricity quite well, the current
is forced to flow around the
peninsula in an approximately
elliptical path, which defines the
current loop. A receiver at the
middle of the wire picked up
signals from space.

Further tests were carried out
using aluminium wire stretched

across the same peninsula and
attached to large galvanised
iron pipe sections some 180 m
apart. The low frequency alter-
nating current was produced
through the use of four auto-
mobile starter relays connected
to two 12V batteries. It was
found that an aircraft flying at
heights between 160m and
320m above the peninsula
could detect the signals.

The team now hope to repeat
the experiment using a far larger
peninsula, about the size of
Cape Cod. The construction of a
conventional antenna of the
required dimensions is out of
the question owing to the huge
cost which would be involved.
The recent work was funded by
the National Science Founda-
tion with the help of the US
Navy, which is very interested in
the possible use of ultra-low
frequency waves as a possible
future way of communicating
with submarines.

Fraser-Smith is especially in-
terested in the slow warbling
currents from space, which he
detects with a huge antenna by
recording them onto tape and

HP fibre optic link

The new Hewilett-Packard
HFBR-0500 snap-in fibre
optic link is TTL compatible,
fully guaranteed, and avail-
able for only $59.95
(NZ$66).

It is supplied, in kit form and
as discrete units, with all the
elements of the link including
transmitter, LSTTL/TTL com-
patible receiver, 1 mm core
diameter plastic fibre in bulk or
terminated lengths, connectors
and a polishing kit.

It can be used for low-cost,
short length inter- or intra-
systemn data links to solve
common mode or high-voltage
isolation problems, and may
also be useful in educational
institutions due to its low-cost
cable and connectors, ease of
interfacing with other circuits

and easily viewed light output
from the cable.
In quantities of one to 99 the

playing them back at a much
faster tape speed. Although
there is a well-developed theory
for the origin of these pulsa-
tions, the theory has not yet
been tested. Fraser-Smith is
interested in the possibility of
using a large enough peninsula
as an antenna so as to be able to
transmit ultra-low frequency
signals to the radiation belts on
nights when the warbling
currents are absent, in order to
see if the particles in the belts
interact with the transmitted
signals in the way predicted by
the theory.

For this work a high-power
system would need to be situ-
ated in a peninsula which has a
low population density (since
the high field could generate
some electric shocks to
bathers!). The Russians are
reported as having used a
peninsula antenna to generate
an ultra-low frequency mag-
netic field which could be
measured some 750 km away,
but it is thought they em-
ployed magnetohydrodynamic
portable generators.

Although ultra-low frequency
waves can penetrate deeply into
the oceans, communications
data rates would be very limited.

Brian Dance

HFBR-0500 snap-in fibre optic
link kit is $59.95, and is stocked
by VSI Electronics Pty Ltd.

Subminiature
switches
for pcb use

NKK (Nikkai) recently re-
leased a new ‘washable’
range of miniature switches,
called the Circuitboy range,
suitable for pcb mounting.
The range is available
in standard, short, flat and
straight-flat toggle, with straight,
right-angled,  vertical and
straight-support bracket termi-
nations. Other features include:

e Water repellancy the
switches can be cleaned with
water or lime solution of solvent
as they are hermetically sealed
to prevent dust, flux and other
contaminated substances from
entering into the mechanism;

e Contact mechanism and
switching mechanism operate
independently;

e The incorporated  self-
contact cleaning will ensure a
high degree of contact reli-
ability;

e Contact bounce is 2ms or
less;

e Continuous
pcb;

e Contact area plated with a
film of gold under gold strike;

e Contact rating is 0.4 VA max,
28 V max, ac/dc.

A complete technical cata-
logue is available on request
from Instant Component Ser-
vice, 248 Wickham Rd,
Moorabbin Vic. 3189. (03)
555-9566.

mounting to
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IZ1LEC | 75000 SERIES

P.C.B.
TRANSFORMERS

Ideal for electronic instruments, power
supp/zes emergency ltghtmg systems,

Features . %/zi}lg\ble in 7 ratings — 1,2, 3,5, 7, 10 and
» quhtwelght and convenient. Slmply winding form.

dersinto posmon e Telecom approved
e |Low price. quantlklies (min 50).

Dlmenswns

Al dmenson nmm. __ Specially designed

e foee;'int)e,d Gircu

- — @Lmi board mounting.
SEND FOR DATA SHEET

INGILEC | A& RELECTRONICS &5 & &

STH. AUST 51 6981
QUEENSLAND: 52 1131

A MEMBER OF THE A &R SOANAR ELECTRONICS GROUP  Uita1 aust. o ooy
30 Lexton Road, Box Hill, Vic., 3128, Australia. Telex; 32286 TASMANIA: 316533
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Electronic distance measurement
for industrial and scientific
applications

This new distance meter features a transducer mode in

which it measures the distance to a moving target nine
times per second for output to a computer or other

controller.

David E. Smith

This article is reprinted with permission from
Hewlett-Packard Journal, June 1980,
Volume 31, No. 6.

UNTIL NOW, electronic distance
measurement (EDM) has mainly
benefited the land surveyor. EDM
instruments with the ability to measure
several kilometres with millimetre
resolution have vastly improved the
surveyor’s efficiency, productivity, and
measurement reliability(1). These bene-
fits are now made available to the
industrial and scientific user by a new
Hewlett-Packard EDM instrument,
Model 3850A Industrial Distance Meter
(Figure 1).

The 3850A measures distance to a
target optoelectronically, using an
infrared light beam. It measures the
one-dimensional positions not only of
stationary targets but also of moving
targets with velocities up to
1600 metres per second. The instru-
ment supplies elapsed time in addition

Figure 1. Model 3850A Industnial Distance Meter measures distances to
stationary or moving targets using rugged field-proven technology. Its

to position data at nine measurements
per second. When it is interfaced with a
computer, noncontact measurements of
the target’s position can be made, and
the target’s velocity and acceleration
can be computed. The 3850A’s wide
dynamic range makes measurement of
the position and velocity of an aeroplane
8000 metres away as practical as con-
trolling the position of an industrial
crane to a resolution of 0.001 metre.

Electronic distance
measurement technique

The 3850A uses phase measurement of
a modulated infrared beam to measure
distance to a retroreflector target.
Unlike interferometric distance
measurement, which detects changes in
a target’s position®), the phase
measurement technique provides ab-

solute distance
independent of
interruptions.

The infrared light beam is modulated
at one of three frequencies: 15 MHz,
375 kHz or 3.75 kHz. These frequencies
have corresponding modulation wave-
lengths of 20 metres, 800 metres, and
80 kilometres respectively. Since the
light beam is transmitted to the retro-
reflector and back, the effective
modulation wavelengths, A\, are half
the actual wavelengths. As the retro-
reflector moves from O to A, metres
from the 3850A, the phase of the re-
ceived signal with respect to the
transmitted signal varies linearly from
0 to 2 m radians. For multiples of A,
phase measurements roll over, varying
from O to 2 7 radians as the retroflector
moves from nA,. to (n + 1) A, wherep

measurements,
optical path

input/output capabilities include extended remote programmability and
data output at nine measurements per second.
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15 MHz, 375 kHz, or 3.75 kHz

Lasing
Diode

3.75 kHz Electrical Reference

11

Optical

Fiber Optic Bundie
Internal Path

Chopper

\
N

Retrorefiector
Target

AN

[External
Path

N

Y

Mirror

NN
\

Photoavalanche
Receiver Diode

D
tumin +3.75 kHz (L

Transconductance
Amplifier

Receiver

Figure 2. Simplitied block diagram of Model
between the external and internal
performs computation, control, and

n=12 To obtain an absolute
distance measurement the 3850A
‘measures the phase of each modulation
frequency and merges the three
readings into one.

The 3850A measures phase with a
resolution of 0.6 milliradians (0.04
degree). This high resolution dictates
maximum suppression of any drift in
the instrument’s electronics. To
suppress drift, the 3850A employs two
optical paths, generated by splitting the
infrared light beam into an internal
fixed path and a variable-distance ex-
ternal path. Any phase shift caused by
the electronics is common to both paths.
The 3850A measures the phase of the
internal path and subtracts this reading
from each external path reading. Thus
the common-mode phase drift is sub-
tracted out.

What's inside

All measurement signals in the 3850A
start at the transmitter (see block
diagram, Figure 2). A temperature-
compensated crystal oscillator (TCXO)
establishes the instrument’s reference
transmit frequency of 14 987 090 Hz.
This frequency determines the overall
distance scale factor, and its stability

16 — August 1981 ETI

Mirror

3.75 kHz IF

Internal
Path Amplitude
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Balance

Circuit

<+——— Variable Density
Optical Attenuator

3.75-kHz
Bandpass Filter

External Path
Amplitude Adjust

Amplitude
Limit
Sensors

Lo

input/output functions.

determines the 3850A’s accuracy at
long distances. The TCXO’s output is
stable to within *1ppm over the
3850A’s operating temperature range of
0°C to +55°C. Maximum drift is
<t1 ppm per year, guaranteeing long-
term accurate operation.

The output of the TCXO is divided
down to produce the other two transmit
frequencies, 375 kHz and 3.75 kHz.
Under processor control, these signals
are multiplexed to the lasing diode
driver. The lasing diode assembly
(Figure 3) is a proprietary device
developed for HP distance measuring
instruments. The diode produces
approximately 14 mW of infrared
optical power at a wavelength of
840 nm. This output is stabilised by an
optical feedback loop built into the diode
assembly.

The output of the lasing diode is split
into external and internal optical paths
using an annular ellipsoidal reflector.
The centre of the diode’s diverging beam
passes through a hole in the reflector to
become the external path. The rest of
the diode’s output is focused by the re-
flector’s ellipsoidal surface onto the end
of a fibre optic bundle to become the
internal path. An optical chopper ro-

Computer
O O e O
y
Front Local
Panel —#0—0 QORemote
Controis
Phase Detector
Control Data
ato istance
opro o
Time

3850A Industrial Distance Meter. The phase difference
paths represents the distance to the target. The microprocessor

tating at nine revolutions per second
continuously alternates between paths
for processing by the receiver.

During the external path time (when
light to the fibre optic bundle is blocked
by the chopper) the diode’s beam is re-
flected by a 45° mirror and passes
through the transmitter lens. This lens
collimates the transmit beam, reducing
its divergence to within 0.9 milli-
radians. The maximum optical power of
this transmit beam is 60 mW, well
within safe limits for the human eye.

The transmit beam is reflected by a
retroreflector attached to the target.
The returning beam passes through the
receiver lens and is reflected by an
annular mirror and the back of the 45°
mirror onto the receiver diode. Depend-
ing on the distance to the target and
atmospheric conditions, the amplitude
of the optical signal at the diode can
vary from 60 nW to 20 pW.

During the internal path time (when
light to the transmitter optics is blocked
by the chopper) light travels through
the fibre optic bundle. The bundle’s
output passes through a variable-
density rotary attenuator that can be
rotated by a motor to equalise the in-
ternal and external path optical signal



Figure 3. The optical source in the 3850A is a proprietary HP solid-state lasing diode. An on-board optical
feedback loop stabilises the output power.

amplitudes. The equalised output from
the attenuator is then focused by the
optics onto the receiver diode by re-
flecting off the back of the 45° mirror.

To recap, at the receiver diode we
have two optical signals that alternate
at 55.5 ms intervals. One signal repre-
sents the length of the external,
variable path, while the other signal
represents the length of the fixed
internal path.

The purpose of the photoavalanche
receiver diode is threefold. First, the
diode converts the optical signal into an
electrical current. Second, by means of
photoavalanche action the diode ampli-
fies this current by a factor of 35. Third,
an electrical current generated by local
oscillators is applied to the diode to mix
the 15 MHz and 375 kHz signals down
to the receiver’s 3.75 kHz intermediate
frequency. Since phase information is
preserved in the mixing process, the
3850A’s phase detector can operate at
a low frequency to produce high-
resolution results.

The 3.75 kHz current at the receiver
diode’s output is converted by a trans-
conductance amplifier to a proportional
voltage. This is applied to an AGC stage
with a dynamic range of 80 dB. The gain
of the AGC stage is adjusted to compen-
sate for external path amplitude
variance. The output of the AGC stage
passes through a four-pole active
bandpass filter with a Q of 12.5. The
resulting 3.75 kHz sine wave signal is
then processed by the limiter.

The amplitude of the external path
signal may vary greatly. The heat
shimmer that a person observes on a
warm day distorts not only visible light
but also infrared. These perturbations
of the atmospheric index of refraction
tend to disturb the transmit beam,
sometimes deflecting it off the target at
long distances. This deflection resultsin
up to 100% amplitude modulation of the
received signal. To avoid processing
data that is outside the limiter’s 23 dB
dynamic range, amplitude sensors
monitor the receiver’s output. These
sensors tell the processor when the
signal is in-bounds. The sensors also
monitor the receiver output amplitude
on the internal path. This information
is used by the balance circuit to equalise
the internal path amplitude by means
of a motor-driven variable-density
attenuator.

The limiter acts as a precision zero-
crossing detector to ‘square up’ the
receiver’s output. This square wave is
sent on to the phase detector.

The phase detector has several
functions. It compares the phase of a
3.75 kHz electrical reference from the
transmitter with the phase of the in-
ternal and external signals. The
average of 50 phase comparisons on
each path is transferred to the pro-
cessor, which takes the difference
between successive internal and ex-
ternal comparisons. This difference
eliminates common-mode phase drifts
and yields the true distance to the

target. The phase detector also
generates time data for use with moving
targets. A time mark signal is issued
during the 50 phase comparisons on the
external path. The leading edge of this
mark indicates precisely when the
instrument is measuring a stationary or
moving target’s position. Also, the
elapsed time between successive ex-
ternal path comparisons is accumulated
and transferred to the processor.

The processor, like the phase detector,
is a multifunctional block. It accepts
programming inputs from either the front
panel or the remote 1/O connector. All
key signal timing in the instrument is
processor controlled. Moreover, the
processor processes distance informa-
tion differently depending upon which
operational mode is selected.

In the distance instrument (DI) mode
the processor sequentially averages
measurements in all three resolution
functions (i.e: using all three modula-
tion frequencies). It takes the three
averages, merges them into one number
representing the absolute distance, and
corrects for instrument offset and
atmospheric scale factor. The resulting

‘number goes either to the display or the

I/O connector.

In the distance transducer (DT) mode
the processor outputs raw distance,
elapsed time, and status information
directly to the I/O connector. It allows
the external computer to select either
raw distance or signal strength using
any of the three resolution functions.
The processor also generates status
digits containing information from the
amplitude sensors at the receiver’s
output.

Extended remote
programmability

Although digital output is not unique to
the 3850A, the new instrument is the
first HP distance meter to be remotely
programmable. Not only are the
3850A’s major front-panel controls pro-
grammable, but the powerful distance
transducer mode has been added for
measuring moving targets. In this mode
the 3850A outputs 14 digits of informa-
tion about the target to a computer at a
rate of nine measurements per second.
Four of these digits represent the
target’s position. Five digits represent
the elapsed time since the previous
measurement and may be used by the
computer to calculate target velocity
and acceleration. The last five digits
represent the mode and function pro-
grammed and the status of the optical
path. The optical path status digit can
warn the computer immediately of an
obstruction in the optical path, a
necessity if the 3850A is used as the
position transducer in a closed-loop
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NEW SOUTH WALES
City Personal Computer,
75 Castlereagh Street,
Sydney, NSW, 2000.
Phone 233-8992.

Sydney, NSW, 2000.
Phone 212-4815.
Electron 2000,

181 Wharf Road,
Newcastle, NSW, 2300.
Phone (049) 26-2918.

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,
Adelaide, S.A., 5000.
Phone 223-1900.

VICTORIA

Minit Computer Service,
119 McCrae Street,
Bendigo, Vic., 3550.
Phone 43-2589.

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.

QUEENSLAND
Datacom,

101 F.E. Walker Street,
Bundaberg, Qld., 4670.
Phone (071) 71-4740.
Software 80,

200 Moggill Road,
Taringa, Qid., 4068.
Phone (07) 371-6996.

WESTERN AUSTRALIA
Micro-Base

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

YOUR NEAREST
Sincl=ir-

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

David Reid Electronics Pty. Ltd.,

David Reid Electronics Pty. Ltd.

expand your
SincCi=ir-

16K RAM:x
available now!

The perfect way to upgra.lde
your SIOSi=i inexpensively.

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

*BREAKOUT ¢ LUNA LANDER e SPACE BATTLE ¢ PING PONG
® GRAPHICS e MUSIC e« HEXADECIMAL o ACTIVE DISPLAY o MOVIES o

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 1K memory unless otherwise stated.

---------------------------

| ORDER FORM: SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 1
' 86-88 Nicholson Street, Abbottsford, Victoria, 3067. Telephone 419 3033. .
' Quantity | Item Item Price | Total =
' Ready-assembled Sinclair ZX80 Personal Computer(s) $199.00 I
l Price incl. ZX80 BASIC manual. excl. mains adaptor

l Mains Adaptorts).(600 Ma at 9V DC Nominal unregulated) $ 16.00 I
| 8K ROM $ 75.00 ]
| 16K RAM $150.00 ]
] 1 enclose cheque/Bankcard/Diners Club/Amex I
I Name .
I Address Postcode 3 I



new low price

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
evervthing you need including leads for direct
connection 10 your own cassetle recorder and
television. The ZXB80 really is a complete,
powerful full-lacility 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-yourself BASIC manual.
The unique Sinclair BASIC interpreter: offers
remarkable programming advantages — unique
‘one touch” key word entry. The ZX80
eliminates a great deal of tiresome typing, Key
words (RUN, PRINT, LIST etc) have their own

down to amazing
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Remember A
— all prices shown mclude &
sales tax, postage and packing.
N.B. Your Sinclair ZX80 may
qualify 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 1o 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, €lc.

Exceptionally powerful edit facilities, allows
modilication of existing program lines. Ran-
domise function, useful for games and secret
codes. Timer under program control. PEEK and
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Available NOW from:
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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-yourself-BASIC manual 96 page book free
with every kit.

Fewer chips, compact design, volume produc-
tion means MORE POWER FOR YOUR
DOLLAR! The ZX80 owes its low price Lo its
remarkable design; the whole system is packed
onto fewer, 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 1K byte RAM is roughly equivalent to
4K bytes 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 can 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.



position control system. The 3850A may
be interfaced with computers using the
38001A HP-IB Distance Meter Inter-
face.

The basic measurement system for
static and dynamic monitoring applica-
tions consists of the 3850A, the 38001A,
a 9825S computer and a 62012E power
supply. Figure 4 shows the first three of
these. Additional HP-IB peripherals
such as the 59501A isolated digital-to-
analogue converter and the 59306A re-
lay actuator are available to expand the
basic system for closed-loop position
control applications.

Operational modes

The 3850A may be programmed by the
computer to operate in one of three
different modes: the distance instru-
ment (DI) mode, the distance trans-
ducer (DT) mode, or the self-test mode.
The DI mode is used for absolute
position measurements on stationary
targets. Functions in this mode may be
selected either locally by means of the
3850A’s front-panel controls or re-
motely via the I/O connector. Thus a
measurement may be initiated either
from the 3850A’s front-panel
MEASURE button or remotely from the
computer. Once initiated, the measure-
ment proceeds under complete control of
the instrument’s microprocessor. After
a minimum of nine seconds, the micro-
processor  outputs a  distance
measurement accurate to within
+(5 mm + 1 mm/k) mean square error
to either the 3850A’s display or the
computer. This measurement is a
composite of at least 24 raw distance
measurements using all three reso-
lution functions.

Another function remotely pro-
grammable in DI mode is the
environmental correction/return signal
strength function. This function allows
the user to insert a correction factor for
the variation of the speed of light with
atmospheric temperature and pressure.
This function also allows the operator to
observe the strength of the signal being
received from the target.

The DI mode is well suited for appli-
cations such as surveying where
measurement speed is not crucial,
targets are stationary, and measure-
ment simplicity is paramount.

Measurement of moving targets re-
quires a fast, flexible operating mode.
The distance transducer mode gives the
3850A the capabilities needed to
measure the dynamics of a moving
target. As mentioned previously, this
mode features a high-speed data rate of
nine measurements per second. Each
measurement consists of four digits of
raw distance, five digits of elapsed time
between successive measurements, and
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Figure 4. This basic dynamic measurement system can be used for measurements on moving or static
targets. For industrial position control applications a digital-to-analogue converter or relay actuator may

be added.

five digits of instrument status in-
formation. The computer may select
distance information using any of
the three resolution functions: high
(1 mm), medium (40mm), or low
(4m). In the highest-resolution
function the positional accuracy of
*(5mm + Imm/km) mean square
error for target velocities up to
40 metres per second is the same as
stationary-target accuracies.

The third operational mode is the self-
test mode. The 3850A’s integrity may be
verified using this mode. When self-test
is initiated, the processor executes an
internal test to confirm that the
distance measuring system is opera-
tional. If a failure occurs, one of 32
failure codes is returned to the
computer. These codes allow the user to
pinpoint instrument failures.
Measuring moving targets
While measurement of a stationary
target requires only a static position
measurement, measurement of a
moving target demands a distance-plus-
time measurement. The 3850A specifies
this time-distance coordinate pair in
two ways.

The first dynamic method of opera-
tion is the time sync method. In this case
the 3850A’s elapsed timer is synchro-
nised to a master system clock by the
system controller. The controller resets
the elapsed timer at the start of a
measurement sequence. The 3850A
subsequently outputs the elapsed time
between the reset point and the first

distance measurement, the time be-
tween the first measurement and the
second, and so on. Thus, in spite of the
fact that the 3850A measures distance
asynchronously, the system controller
can determine when each measurement
occurs in real time.

The second dynamic method of
operation is the triggered sync method.
In this case the 3850A outputs a time
mark signal whose leading edge co-
incides with the point in time when the
distance measurement is perceived to
have occurred. Each distance reading
that the 3850A outputs to the computer
is composed of the average of 50 phase
comparisons at 3.75 kHz on the ex-
ternal path minus the average of
50 phase comparisons on the internal
path. Thus the 3850A actually deter-
mines the average target position over a
13 ms aperture time, i.e: 50x(1/3750)s.
One might conclude that the leading
edge of the time mark should occur at
the centre of this aperture time. How-
ever, because of an interesting
combination of the Doppler effect and
receiver filter delay, the time mark’s
position is predictably skewed in time.

Dynamic target effects

Let us now determine what effect a
moving target has on the 3850A. In its
highest-resolution function, the 3850A
transmits to the target a signal whose
effective modulation wavelength is 10
metres. This corresponds to an effective
modulation frequency of =30 MHz.
Now assume that the target is moving
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3850A's distance measurement accuracy is independent of target velocity.

towards the 3850A at a constant
velocity of 40 metres/second. Because of
Doppler shift, the frequency perceived
by the receiver is approximately:

e~ (2,)
C—Hg feranss

where c is the speed of light and p, is the
target’s velocity. Thus:

frec=30MHz + 4 Hz
and after mixing down:
fir=3.75kHz — 4 Hz

Although this Doppler shift of 4 Hz does
not appear significant, a considerable
error is observed when the signal is
passed through the receiver’s four-pole
bandpass filter. At 3.75 kHz +4 Hz this
filter exhibits a linear rate of change of
phase lag with frequency of 1.47 milli-
radian/(rad/s), as shown in Figure 5.
Since 0.63 milliradian of phase shift
represents 1 millimetre of distance, the
4 Hz Doppler shift results in a position
error of:

X _2n {1.47 mrad 1 mm
o o Mopples ( rad/s 0.63 mrad

59 millimetres.

This result means that for a target
approaching the instrument at
40 metres per second, the 3850A will
perceive the target to be 59 millimetres
farther away than it actually is.
Similarly, for a target moving away
from the 3850A at 40 metres/second,
the instrument observes the target to be

59 mm closer than it is. Must the user
account for this error, or can the 3850A
automatically correct for it?

The Doppler frequency shift produces
a position error equal to approximately
(1.47us) mm if we assume that the time
of the average measurement is the
centre of the aperture time. To
compensate for this, the 3850A time

mark signal has been moved 1.47 ms
ahead of the centre of the aperture time.
For the target approaching the instru-
ment at us metres/second, its position
at the adjusted time mark signal
is  (us metres/second).(1.47 ms)  or
(1.47ps) mm farther away than the
position at the centre of the aperture
time. Thus the reading that the 3850A
produces now coincides precisely with
the adjusted time mark signal
Similarly, the same situation exists for
receding targets and varying velocities.
Thus the 3850A is able to measure the
position of a moving target to an
accuracy of £(5 mm + 1 mm/km) mean
square error with no user velocity
correction factor.

Dynamic accuracy testing

To prove the dynamic positional
accuracy of the 3850A, two special test
instruments have been developed. One
of these, the dynamic target simulator
(DTS), has been used to observe
hundreds of thousands of data points for
position accuracy. An example is shown
in Figure 6. Each data point represents
the error between the position of the
DTS target at the leading edge of the
time mark signal and the 3850A’s
position measurement. This error is
plotted against the target’s velocity and
a first-order curve is fitted to the data.
The extremely small value of the pro-
portionality coefficient is an indication
of the 3850A’s velocity independence. p
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Figure 6. Typical 3850A position accuracy for moving targets. The curve is the average of 1998 data points

for one 3850A as measured by a special test instrument, the Dynamic Target Simulator.
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(a) Target under constant acceleration

(b) Target under constant velocity
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Figure 7. Measurements of the dynamic characteristics of moving targets using the 3850A.

The DTS may also be used to demon-
strate the accuracy of the 3850A under
different velocity profiles. Figure 7a
demonstrates the versatility of the
3850A in determining the position,
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velocity, acceleration, and the resulting
position error versus time of a target
under constant acceleration. In spite of
the nonconstant velocity profile, the
position error remains quite small.

Figure 7b shows a similar test run with
the DTS programmed to generate a
constant velocity.

Although the DTS is limited by its
physical properties to a maximum



velocity of 15 metres/second, 3850A
accuracy is specified for up to 40 metres/
second. The physical limitations of the
DTS made necessary an electronic
simulation of higher-speed targets. The
dynamic phase electronic tool (DPET)
was developed to simulate target veloci-
ties up to 180 kilometres/second.
Accuracy at these higher velocities has
been verified using this device.

The speed limit

The 3850A uses three internal reso-
lution functions to measure distance.
The distance measurements roll over
when the rollover interval for a
particular resolution function is
exceeded. The rollover intervals are
10 m for the high-resolution function
and 400 m for the medium-resolution
function. Thus a target at 15.241 m or
25.241 m appears to be at 5.241 m in the
high-resolution function.

For a moving target the external
computer must keep track of when these
rollover intervals are exceeded. To
accomplish this, the computer must be
guaranteed that the target has not
travelled more than one-half the roll-
over interval between successive
measurements. This Nyquist speed is
nominally 40 metres/second for the
high-resolution function, 1600 metres/
second for the medium-resolution
function, and 160 kilometres/second for
the low-resolution function.

Conclusion

In conclusion, the 3850A Industrial
Distance Meter has extended electronic
distance measurement capability to
include dynamic position measure-
ment. With the 38001 A HP-IB Distance
Meter Interface, the 3850A can be
computer controlled to output high-
speed position and elapsed time data.
Software packages now under develop-
ment will enhance the system for use in
automated position control, dynamic
monitoring, and static monitoring.
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WE SELL TO WHITE ANTS
BLACK ANTS AND NOW
COLOUR ANTS —

WHY NOT YOU?

Are you plagued with BUGS in your TV
- FM or video cassette, the performance
is dependant on the level and quality of
the signal being fed into the equipment.
Regardless of how much you spend on
your TV/FM receiver or video cassette
your equipment will only perform as well
as the Antennae system will allow, a
good installation will rectity these prob-
lems and let your equipment prove how
good it can perform.

FM AERIALS GAIN
FMG 1.9dB
FMG.2 7.0dB
FMG.4 8.5dB
FMG.5 8.2dB
FMG.6 8.7d8
FM.700 7.5dB
FM.3 6.0dB
FM.353 6.0dB
207/345 8.0dB
UHF & VHF Ch.0.ANTENNAS
Hills
TC10/84 Ch:28 471-605Mhz 10.6d8 Gain
TC18/84 Ch:28 411-605Mhz 13.2dB Gan
TC10/85 Ch's279.10  616-850Mhz 10.6d8 Gain
TC18/B5 Ch's279.10  616-850Mhz 13.2d8 Gain
Channet Master
M2 B/445 500-850Mhz 9.5d8 Gain
M3 B/4&S 500-850Mhz 10.5d8 Gain
M4 B/4 &S 500-850Mhz 12.0d8 Gain
4225-4 Bay Bow Tie 500-850Mhz 12:0d8 Gan
VHF Chs 0.2.7.9.10 ANTENNAS
Hills
3/50 8 element High Gain
TL3/0 10 element High Gain
TL4/0 12 element V/High Gain
EFC3/03 Anti-Ghost V/High Gain
PIT/10 Anti-Ghost City Area
Channet Master
3110/A Anti-Ghost City Area
ka0 Anth-Ghost
cx? Good all
rounder
cx13 Anti-Ghost High Gain
cx17 Anti-Ghost V/High Gain
cret Anti-Ghost V/High Gain

Phone the Specialists for your
antenna problems, we will help you
to receive good pictures or good
sound.

ELECTROCRAFT i

68 Whiting Street, Artarmon NSW
Telephone 438-4308 (ext. 4)
or 438-3266 (ext. 6)

30 years in the antenna business
Hours: 8am to 5pm
Prices subject o alteration without notice.

Are you into
Quads yet?

Sdhiidil

UNIVERSAL
QUAD HUBS

BANDIT 50 2’ dia Boom
45 13%”
40 J1%”

’ 7 $20 ea.

BANDIT SPYDER
for 2"BOOMS & MASTS

ASHPOINT INDUSTRIES PTY. LTD.
38 Birmingham Street, Alexandria, NSW 2015.

Mike Rychter (VK2NOW-YUX)
A e ==
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Phone (03) 329-7888

Phone (03) 211-8122
TRADE ENQUIRIES WELCOME

562 Spencer Street, West Melbourne

| RADIO PARTS crour
A 4

1103 Dandenong Road, East Malvern

DIGITAL MULTIMETER DMM-803

KIT $79.85 inc. Tax

The DMMB803 Digital Multimeter is a compact, hand-held instrument designed for both
field and laboratory use. Measurement functions includes DC voltage, AC voltage, DC
current and Resistance. All functions are protected by diodes and transistors against
overload. The large LCD readout features easy-to-read numerals, polarity indication
and low-battery warning. The kit contains all the parts necessary for making a finished
Digital Multimeter and a detalled assembly manual 1o ensure easy assembly.

Feature
1. Measurement function: DCV, ACV, OHM & DCmA.
2. 0.5" 3" digit liquid crystal display.
3. Overload protection.
4. Polarity indication. ]
5. Battery life: Approx. 250 hours (Alkaline battery). ) )
6. Single 9V battery operation with low battery warning “LO-BAT indicator in
the last 20% of battery life.
7. Size: 8.4(W) x 14(L) x 3(H) cm.
Measurement Ranges
Function I Accuracy | Range Resalution [ Overload
| :' 21 Ly, DC 1000 V
oCc Vv + (0.8% of rdg + 1 dgt) + -;ol)vv- ‘::;)m':"/ AC 1000 Vrms
[2000v | 1w
AC V B ¢ (1% of rdg « 0.3%F.S.¢1dgt)| SO0V 1v AC 1000 VIIL
_f :_ 2 e DC 250V
OHM | 2 {0.5% of rdg + 1 ugt) P :;OK::‘ :g;ln AC 250 Vrms
[Tama | ke |
-5 [ 200 pa 100 nA
2mA | wA 1A
DC mA | 2 (1% of rdg ¢ 1 dgt) = mm; [ 10 A
| [200mA | 1004A

Operating Temperature: 0° ~ 40°C

Storage Temperature: —20°C ~ 60°C

Accurate Temperature: 1 year warranty at 20°C £ 10°C

Order Information: Kit Form-DMM 803-K $79.85 Inc. Tax.
Addition to having a reliable Digital Multimer, to learn the details of circuit
structure and gain handy-experience in the assembly of your Digital Multimeter.

Bankeard, Diners Club, Cheque or Postal Note. Post free within Australia.

LOOK AT THESE PRECISION INSTRUMENTS

AT A HOBBYISTS PRICE FROM CHRISTIE RAND PTY. LTD.

sabtronics &

600MHz FREQUENCY COUNTER 8610

L

SPECIFICATIONS
10Hz to 600MHz guaranteed (5Hz to 750MHz typical). Sensitivity
= 10mVRMS — 100MHz, 50mVRMS — for 100 to 450MHz,
70mVRMS, 70mVRMS 450 — 600MHz Temperature stability
0.1ppm/C. Gate time .1 sec 1 sec 10 secs. Ageing rate < +
Sppm/year. Accuracy 1ppm + 1 diglt. Protection: 90VRMS at
10KHz — 10VRMS at 600MHz

PRICE: KIT $176 + TAX $202.40
Assembled: $196 + TAX = $225.40

CHRISTIE RAND PTY. LTD

PO BOX 48 EPPING NSW 2121

PHONE (02)

FUNCTION GENERATOR 5020

DIGITAL MULTIMETER 2010

SPECIFICATIONS

A 0.1% Digital Led Multimeter for the price you would pay for a
less accurate DMM. Just look at these ranges. DC & AC VOLTS
from 100uV to 1000 VOLTS in 5 ranges each from 0.1% accuracy
on DC & 0.5% accuracy on AC. DC & AC CURRENT from 100nA
(0.1uA) to 10 Amps in 6 ranges each from 0.1% accuracy on DC
& 0.5% accuracy on AC. RESISTANCE from 100 n ohm to 20
Mohm from 0.1% accuracy. DIODE TEST at 1mA, 10 micro Amp
0.1 micro amp. AC VOLT frequency range 40 Hz to 40KHz.
Overload protection 1200VDC of peak AC except on ACV: 2V &
-2V ranges & AC/DC current 250V DC or AC peak. 2A & 10A at
max (unfused).

PRICE: KIT $120 + TAX $138
Assembled: $140 + TAX = $161

SPECIFICATIONS
1Hz — 200KHzn § ranges sine, square & triangle wave. High
10Vpp 600. Low —40db. TT1 out drive 10TT1 loads. DC

Sweep Input gives 100:1 frequency range output & offset
control.

PRICE: Assembled $220 + TAX
= $253
Batteries not supplied. P&P $3

e T —
Please Supply. ... . = I
KITO ASSEMBLEDO :

..inc $3.00 P&P |

AMOUNT $.

ADDRESS. -l
BANKCARD No.
Expiry Date.

477-5494



Join the people whohave
madethe AirForcetheirlife

‘I've seen a lot of Australia. Now I'm
looking forward to being posted
overseas.”

**| enjoy being a member of the team
that keeps our F111°s fully

“You're trained to work on some of
the most advanced equipment in
the world.™

"*The opportunities for promotion with
more pay and responsibility

operational.” are there.”’

“You don't mind working hard if it's
for a specitic purpose like the
country’s security.

*At 23 | found myselt promoted to
Section Head. That kept me on
my toes.”

"It isn't all work | have time to relax

‘The training has set me up with a
and play my favourite sport

career for life — it’s really
professional.

The satisfaction and rewards are immense.

A new lifestyle. New friends. New interests.
New qualifications. New places visited.

And you start on full adult pay too! After training
we'll pay you even more! Then there's four weeks
annual leave and the opportunity to continue
studying for higher qualifications. So if you want
to reach a higher rank, it's up to you.

It’s not an easy life.

Success demands application. A disciplined
approach to your work. What's more, you'll be
part of a special team that's proud to wear the
Air Force uniform.

Normally you'll work a five day week. But at times
we expect you to do extra duties.

You must be prepared to join us for a minimum
of six years and be prepared to live and work on
any one of our bases.

Your future.

Is it in Flight Systems, Propulsion Systems,
Air Frames, Telecommunications, Engineering,
Administration, Weaponry, Supply or
Motor Transport?

You’re somebod

The choice is vast. The scope unrivalled.

So if you're aged between 17 and 34 years
(17 and 43 years if no trade training is required),
an Australian citizen or meet our nationality
requirements, we would like to meet you. ’
(People with civilian qualifications and
experience are most welcome to apply.)
Enquiries are also invited for
Apprenticeships.

Today, walk into the Air Force
Recruiting Office nearest you and have
achat with a Careers Adviser. The address
is in the phone book. It could be your first
important step to an exciting new career.

Alternatively send the coupon or phone

PR
4
4

To:
RAAF CAREERS
ADVISER. G.P.0. Box XYZ

for the facts: . > 5
x 3 “ in the capital city nearest you
rnisbane: ownsville: ydney: ] < 3

226 2626 713191 2121011 ' Yes! | am interested in an RAAF

Wollongong: Parramatta Canberra career. Please send.me full details.

28 6294 635 1511 82 2333

Hobart: Adelaide: Perth:

347077 212 1455 325 6222 Name

Melbourne: Newcastle 1

61 3731 25476 RS ............ ...
ARESS ... T E

State ... Postcode ... .

o ° \ DateofBith: /. /... 4
in Today’s Air Force “~___ o’

Authorised by

irector-General Recruiting Dept. Defence

D [

RG.417.FP.11EY



DIRECT IMPORT

NOW IS

[ LOOK AT THIS FANTASTIC )

Syringe action .
P e

hook probe “ .

e i Sz

An affordable E“““".:::‘:::z's&%':b..,,«‘ Py

comers a

“As’t" MQUENCY for all test work. BLACK — W-4530 J

MULTIMETER | *> * MErer /= 1C Test
For the hobbyist, techaician, (€ kg | OOOMHZ ~— 7 Digit RED — W-450 cnps

CK — W-4582

engineer etc who wants a
reliable Liquid Crystal
Display multimeter for a
low low price! Features
highly legible display
and overload protection

Don't be confused by the size and weight of
/ the unit — itis NOT atoy!In factitisa
/{/ sophisticated piece of test equipment that every
/{fhobbyistcan afford. Consists of afull 7 digit
-counter, with variable' gating times and 3

ranges — 6MHz 60MH:
and 600MHz. Battery s
operated so it’'s with you
wherever you go. A must!
Cat. D-3000 P&P $5.50
$
tgﬂ
»

Normally used for CROs, \
but ideal for above a
B

95¢

IC/Jumper
Lead Set

A pair of red and

16 PIN
IC
TEST
CLIP

Cat. We4600

s0 you won't ‘cook’ it
in case you make ervors.
Easytouse, and it
will last you for
yearsl!

NORMALLY /
$78

matching IC test
clip at each end

black leads, one
metre long with

spring loaded
Test Clip|

MINI ALLIGATOR sep.- w.is50

Fully insulated BLACK — W-4552
CLIPS with plusyﬁc s!‘:l:):d, - $ —

easy to soldet to. Two colours
lable. 80¢ sach. B ‘th“man,

counter on a x | scale. At g
a bargain price compared {

to other probes. 07
345 /|

Cat. Q-1245 P&P $3.00

P&P $4.00

Cat. Q-1380 P&P $3.00
This sethas been specially developed for the servicemen
to facilitate the location of faults in hand held transceivers
etc. Now everyone can afford this luxury! This compact
portable unit is @ must for every amateur enthusiast. Call
in and check out the tremendous featutes it has to offert

Multitester
This may be low budget — but this

3
mEL one gives g top performance for the

price! An amaang 20,000 ohms per
volt and {t's under $20.001

anges values of : ! :
S:;iskg:ce ui cenrc?nts 7 Hg G s 1950
Cat / A P&P 52.00
Q-1410 ssgs ) ‘
LOGIC PROBE = Musilay » |

- o t. Q-1200 For the professional
] &S‘Li*;'n::‘,“:‘:‘“.;: ; Pocket e & who wants the lowest

o Muliti- s so circuit loading.

of electronics and you Tester 69 incredible 10M imp

B e §o (DC) even has centre
§ operation I

N - s 1 z P&P $4.00 260 range

S C.. 0.1010 P&P $2.00

A supetb time-saving tool for the

hobbyist, technician etc. Hooks

onto the clrcuit under test for its s Bo
power. Many other features.

Cat. Q-1272 P&P $3.00



PRICES & MONTHLY SPECIALS MEANS THAT

THE'HMETOBUY‘

LOOK AT DICK'S PRICE
FOR A TOP NAME

HITACHI CRO

6.5SMHZ

taboratory
oscilloscop

We still can’t believe the incredible response we're
having on this affordable CRO. We have literally
sold thousands of them in the past 12 months — the
sales speak for themselves. Suitable for any applic-
ation — laboratory, classroom, field work, and of

c the hobbyist.
i Lo Normally

189 THIS MONTH .. ...
ONLY P&P $5.50

TWO TOP METERS 100MHz )
FROM DICK SMITH CRO PROBE

’ This incredibly versatil
Q 1 ’40 PRO s E:ob;h s'et ;s yso g«;“«';t:ie we
ought we'd mentionittwi
QUAL/ TY V 3 Id?:l for aEyC;'iO and covx:iz
with an ance of
METER a , accessoie:.'n
This handy little unit is
virtually a test bench ’ Lol g s 50
in one small package! ir P&P $3.00
Not just a sensitive K J

(100k/V) multimeter.
This one checks

transistors and CRO Adaptor I-HGH ACCURACY
measures capacitance Plugs into the Dick Smuth 80 w c Bm E
protection of the | " o é";"u'il‘é’" ‘l G

etc. Fuse and diode CRO enabling access
" movement. If you want

37230 0 v abon amynne. HHANDY METER

. pq;@@

&
ol

Cat. Q-1242 P&P $5.50

18MHz Dual Trace

1f you're after the very best, then look no further!
We're offering this fantastic Hitachi V-152B Dual
Trace CRO at a very affordable price.

Check these features:

@ Extra high sensitivity
@ 5 display modes

@ Trace rotation via front panel control

@ Colour-codeed panel lcyout ior operating ease

@ TV sync-separator circuit for rapid video measurement
@®One touch wave-form shifting

look no further!

ot GARRY CASE
i b S test leads, and full
at. i
i nENctEs Ty offers more than just protection for
your valuable meter. Also keeps your
a_ ’ ’36 leads and instructions tidy and gives

you room to store notes etc. Suits

transistor models Q-1136, Q-1140 & Q-1024. 31480
Cat. Q-1137 P&P $2.00 ¢
CheCkef Better than a multimeter. . . with

p ~ this Bridge you can accurately s
mu,tl Multimeter RF Probq_% and easily measure inductance, 80
1750 capacitance, resistance,

Extend the usetul range
meter of yotrmialEmetenihig

this neat probe compare unknown components

150kHz — 30MHz  p4P 52.00 - Cat. Q-1138 ete. Easy to use and very
Cat. Q-113 affordablel Cart. Q-1420 P&P $4.00

— P&P 54.00
This unit is similaz to g 5,
the one abo;re except ‘.
o A

s o for a few minor
differences. i.e. does ®

not have capacitance

checking facilities, nor

does it have a 250mV

nﬁ"‘ DC position. Butthe MAIL ORDER CENTRE: P.0O. Box 321 North Ryde, NSW.

really good news is

that it's CHEAPERIE 2113. Phone (02) 888 3200

much e s h s SEE OUR OTHER ADS IN THIS MAGAZINE FOR

up te you — e monel  OUR FULL LIST OF STORE ADDRESSES




Project 332

Versatile electronic stethoscope

Design: Ray Marston

Development: Simon Campbell

This unusual device can be a very handy tool for those
who work with mechanical contrivances — anything from
tractor engines to drill presses to watch mechanisms.
Thrill to the clatter of clagged-out tappets, the grind of
graunched bearings, the tick-tock of escapements . ..

“DOCTORS DOIT with stethoscopes ...”
said the bumper sticker on the ex-
pensive imported car parked in the
street near our offices. With this project,
yvou can do it too! The purpose of a
stethoscope is to enable you to hear
what’s happening inside an operating
mechanism when it’s difficult or im-
possible to see what’s happening — in
fact, listening may be better than seeing
n some instances.

With this electronic stethoscope, you
can effectively and effortlessly get right
inside a car engine, for example, and
listen to or locate all its internally
generated sounds — the noise of bear-
ings, pistons, tappets, etc. The various
sounds produced by different parts of
moving machinery have different
characteristics, so this stethoscope
incorporates a double filter network
that can be used to pick out one set of
sounds and attenuate others, thus
facilitating fault-finding.

The stethoscope comprises an
acoustic probe unit using some sort of
microphone (several combinations are
possible), the electronic ‘clever bits’ and
a pair of standard stereo headphones.
The probe unit is arranged to make
mechanical contact with the machinery
or object being examined and is coupled
to the electronics, which are housed in a
separate box, via flexible leads. The
mechanical coupling provides an
acoustic path to the microphone in the
probe, and can be by direct contact or via
ametal rod or tube.

Sound is readily transmitted through
the housing of any machinery, be it the
engine block of a petrol motor, the case
of a watch or clock, etc. This can be
further transmitted through an object,
such as a metal rod or a screwdriver,
brought in contact with the machinery.

The electronics

The circuitry used in this stethoscope
comprises two filters, each of which has
a variable cutoff, followed by a high
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Using the stethoscope to listen to the tappets in a car engine.

gain IC power amplifier. The first filter
i1s a high-pass type that attenuates
frequencies below the cutoff frequency.
which can be set anywhere between
about 80 Hz and 3 kHz. The second
filter is a low-pass type that attenuates
frequencies above the cutoff frequency,
which can be set anywhere between
about 70 Hz and 15 kHz. The filters can
thus be used to attenuate unwanted
sounds, enabling you to pick out the
desired sounds to a considerable extent
in the right circumstances. The filter
stages can be switched out if desired and
the probe’s microphone output coupled
directly to the audio output stage A
common L.M380 has been employed for
the latter, principally for convenience,
as it provides a considerable amount of

CRYSTAL
wsert |
PICKUP

gain and requires few components. A
volume control potentiometer has been
placed at the input to the LM380, since a
level control i1s a very necessary item
as no doubt you will discover!
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The unit is powered from two internal
9V batteries as portability is a
necessary requirement. Headphones
were employed rather than having a
loudspeaker output, as they reduce
ambient sounds which in some situ-
ations make listening to a speaker
impossible as well as enabling you to
concentrate on the sounds picked up by
the stethoscope. Only low-cost head-
phones are necessary and any type
having an impedance hetween 8 ohms
and 500 ohms or so will do the job nicely.

The input impedance of the elec-
tronics is relatively low and a buffer is
necessary when using high impedance
microphones on the probe. The low
input impedance also serves to reduce

extraneous electrical noise pickup, to
which high input impedance circuitry is
prone. Crystal microphone inserts or
earpleces are cheap, sensitive and
effective for probe use, although we did
try a rocking armature insert success-
fully, coupled directly to the high pass
filter input. The buffer necessary with
crystal microphones we mounted on the
rear of the mics, as you can see from the
photographs and drawings.

The stethoscope electronics are
housed in a metal box — and for a very
good reason. It provides shielding for
the circuitry, preventing extraneous
electrical noise pickup — which can be
quite severe when using the project on a
car engine. The ignition wiring radiates

Mechanical noises are coupied to a micro-
phone or mic insertby a convenient means in a
probe, the mic converting the mechanical
noise to electrical signais. The resultant signal
is passed to a filter/amplifier unit and con-
verted to sound by headphones. Two active
filters are employed. The first is a high-pass
type empioying a second-order RC network.
This circuit has the advantage that the
response rolls off beiow the cutoff frequency
at a rate of 40 dB per decade. Thus, signals at
one-tenth the cutoff frequency are attenuated
by 40 dB. The R and C values may be designed
to provide the cutoff at the desired frequency.
The filter response is 3 dB down at the cutoff
trequency. In our circuit, the resistors have
been replaced by a combination of fixed and
variabie resistors to provide a variable cutoff
trequency. The high-pass filter consists of IC1
and RV1, C3, C4, R4, R5. The filter has been
designed to provide a cutoff that can be varied
between a minimum frequency of 80 Hzup to a
maximum of 3 kHz. Thus, with RV1 set to pro-
vide a cutotf of 1 kHz, signals at 100 Hz will be
attenuated by about 40 dB.

The second filter, following the high-pass
filter, is a low-pass type, again using a second-
order RC network to provide a roli-off of 40 dB
per decade, above the cutoff frequency. Again,

stethoscope

a considerable amount of noise energy
and, while it’s not possible to completely
eliminate it, we have reduced the
problem by using a metal box, low
impedance input and bypassing at the
input socket.

Construction

It’s probably best to commence with the
mechanical work. We housed our unit in
a K&W box, model C642, made by
Ballarat Electronics Supplies and
stocked by many retailers. It measures
150 mm wide by 95 mm deep by 55 mm
high. Any metal box that will
accommodate the pc board and major
components may be used, however.
Our Scotcheal front panel has been de-
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the filter response is 3 dB down at the cutoft
frequency. In our circuit, the resistors have
been replaced with a combination of fixed and
variable resistors to provide a cutoft fre-
quency which can be varied at will. The low-
pass filter consists of IC2 and RV2, C6, C7, R6,
R7. The cutoff may be varied between about
700 Hz minimum and 15 kHz maximum. When
RV2 is set to provide a cutoff at about 1 kHz,
for example, signais at 10kHz will be
attenuated by about 40 dB.

The filter stages provide no gain. The op-
amps employed require a split supply and the
‘virtual zero volt rall’ is provided by ZD1, which
is biased via the buffer amplifier involving Q1.
Capacitor C8 provides an ac bypass for the
virtual zero volt rail.

The output from IC2 is coupled to the audio
output stage via SW1, which permits the fiiter
stages to be switched out of circuit.

As stated earlier, high impedance crystal
type mics require a high-to-low impedance
buffer. This is the function of Q1 and associ-
ated components, R1, R2, C1. This is a simple
source follower circuit, Q1 being a JFET
device. Capacitor C1 provides a supply rail
bypass.

Signals are passed either direct to the out-
put stage or through the filters via SW1.
Capacitor C9 provides dc blocking and
couples signals to the volume control, RV3.
The audio output stage employs an LM380
high gain preamp/power amp IC. Signals from
the volume control are coupled to the input via
R9/C10, which is a low-pass network with a
cutoff around 150 kHz. This provides a
measure of high frequency stability for the IC
as well as reducing RF pickup that can upset
the operation of the unit. Audio output is
coupled via C14 to the headphones. Capaci-
tors C11 and C12 are bypasses.

Power supply for the electronics is provided
by two 9V batteries connected in series.
Supply rail bypassing is provided by C13 and
R8/C5. LED1 and its associated current limit-
ing resistor, R10, provide an ‘on’ indicator.

Capacitors C15 and C16 bypass any ex-
traneous electrical noise induced onto the
input cable. These are mounted directly at the
input socket.

If a rocking armature insert is used for the
probe, a 4k7 resistor should be connected
between pins 1 and 3 of the input DIN plug to
provide bias for the virtual zero volt line
provided by ZD1.
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Project 332

10 mm tubing being pushed over the ear plug.
signed to suit the K&W box. The
artwork for this has been reproduced
below, full size, and can be used
as a template to mark out hole centres
for drilling. The pots, switches, etc, all
mount on the box lid. Use a centre-
punch to locate hole centres before
drilling as this stops the drill
wandering. Once you’ve completed this,
clean off any burrs with a small rat-tail
file and see that the pots, switches, etc,
fit properly. If all’s well, carefully cut
the Scotchcal panel to size (if you're
using it) and apply it to the box lid. Then
cut the holes on the Scotchcal panel
where you drilled the lid.

Next, mount all the pots, switches and
sockets, etc. Solder the input bypassing

r

€712332 Stathoscope

peee
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e

Completed stethoscope, ready tor action! The probe here was made trom a crystal earpiece, a length ot

capacitors, C15 and C16, to the DIN
socket as shown in the wiring diagram.
Note that the value of these two capaci-
tors is not critical and may be anything
between 1lu and 10u. Solder R10 in
place.

You can tackle the pc board next.
This is fairly straightforward. We
recommend you use our pc board, as the
LM380 is prone to instability unless its
surrounding circuitry is mounted in a
particular fashion. Our pc board will
avoid any instability problems with this
stage. The ICs may be mounted first,
noting they are all oriented the one way,
followed by the resistors, greencaps, the
ceramic capacitor (C11) and the zener
diode (watch its polarity), leaving the

electrolytics until last. All the electro-
lytics are single-ended, pc mounting
types, you'll notice. Take care you
mount these the right way round.

Having completed the loading of the
board, check everything carefully.

The wiring between the pc board and
external components may be tackled
next. Follow the wiring diagrams for
this stage of the construction, checking
each set of wires as you proceed.

You can make a preliminary check of
the electronics once you've completed
this stage. Check your wiring first, then
connect the two batteries, turn the
volume control to minimum, plug in
your headphones and switch on. Some
hiss should be evident; this is normal.
With the filter switched in, turning the
volume control fully up (do it slowly)
should result in a slight increase in the
noise level. Turn the volume control to
minimum gain and switch the filter out.
Touch your finger to pin 2 of the DIN
socket and slowly advance the volume
control. This should produce some
audible noise and hum. The hum level
will depend on the local hum field. Ifit is
low, you may have to advance the
volume control a fair way.

If all checks out well you can mount
the pc board in the bottom part of the
case, along with the batteries. We used
double-sided sticky pads, as they’re
effective, convenient and save drilling!

Making the probe(s) comes next.
Exactly how you go about this will
depend on what you want to do. With
crystal insert mics, the buffer is
mounted on the rear of the mic
terminals. The accompanying probe
wiring diagram shows the general

_
ETI 332 Stethoscope + +
BATTERY ON
+ BASS TREBLE
+ -+ + +
+
FILTER VOLUME
PROBE IN
+ it
ouT PHONES
L -l
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P . TO RV2a
P i lay.
rinted circuit overlay TO SK1-1 TORVia RV2b AND RV2b
x P m k

TORVia s
TORVib t

TOSK1-2 r

TO sSW1
(DIRECT)

technique. The buffer electronics is
protected by encapsulating it in quick-
setting epoxy. The mechanical coupling
arrangement will depend very much on
the particular mic insert employed and
the application you have in mind. We
made up several probes to suit different

stethoscope

TO SW1 ‘FILTER’
h +VETO SW2

e b .
1 sw RV3_ vf' pgp JOSK2 P -
POLE ‘E’ BATT. PHONES
TORV1b TORV2a Rva  Rva‘voL- PHONES  ir" "ex2
press was ‘cactus’ when trying out the
stethoscope! PL1 SHELDED CABLE

When working on a vehicle engine,
watch out for fan blades. We found we
could effectively sort out various engine
sounds by judicious adjustment of the
filter controls and careful placement of

10 = -
\/
30

MIC
TERMINAL

applications. If the mic has a metal case  the probe. ;
connect it to the probe cable’s shield. Happy listening! ﬁ‘in;?: :,oan::{; ,c,:'szr:, A
When you've finished your probe you '

can test it by simply coupling it to the PARTS LIST — ET1 332
speaker of a small portable transistor Resistors all YW, 5% C8,C13 100u/25 V electro.
radio. Check that the filter controls 2; e 10M S0 e o= .. 100p ceramic
function by varying them across the full ey R/ b & 8K Gl R, Wt Y 100n greencap
e e e dl RIAD........... 10k @A 47u/25 V electro

é D I s O e R (R TR L O ., o radenbi i 220u/25 V electro.
Using it 2\1;1) .............. 1kaklc C 1B GHE b st 6uB/25 V tantalum.

.......... 250 log.
The best way to get to know how to use = O A 100k/C gﬂ:, ,f;g, Semiconductors
the instrument is to practise on a few RVBLL . .emm. L, .. 10k/C log. CR IR i 7§
) il - 0T P iy LM380
things. Clocks are wonderful for this! Capacitors (all electros (o el 0 MPF106 or similas
The old-style mechanical wristwatch single-ended) LB 5. siae s TIL220R red LED, or sim.
also provides an excellent signal source. ARSI S R r47nipelyeRbarmE Miscellaneous
b £2.C0 ........... 10u/25 V electro. i
You can hear your heartbeat by using a C3.Ca. . .. 106 greéirioap SRR A e 2 SPDT toggle switch
microphone insert without a mechanic- © - 470u/25 V electro. gae """"""" gP.STl;‘,’Sg'f gt
al probe, and we even discovered that CEHETRS ooboatids - - 1n5 greencap SK1 :::t:':"::::'g:gli: DIN f;’;‘ciet
the main bearing in our workshop drill BRI T 6.5 mm stereo head-
BATT. 1 T0¢ 15 phone socket (or to suit
ve b 'I - _|| J 3 e plug-on headphones)
81 } I B2 ~VE 13- T S No. 216 9 V batteries and
l 9V 9V clips to suit
+VE

Front panel
component wiring.

ET1-332 pc board; case — 150 x 95 x 55 mmor
similar (we used a K&W model C642); three
small collet knobs or similar; Scotchcal front
panel; one crystal earpiece or crystal mic insert;
rod or tube for probes; two-core shieided cable;
one pair of 8ohm headphones (higher im-
pedance types will also be OK); wire, nuts,
bolts, etc.

Price estimate
We estimate the cost of purchasing all the com-
ponents for this project will be in the range:

$35 - 840

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
supplied (if used), etc — whether bought as
separate components or made up as akit.

LED 1 o
£
K sw2
To!
(] ‘d
TOe
WY,
VvOL. BASS
dal
W ON TO PANEL
J | THROUGH
| MOUNT
?
] ok | tom | tdn |
TO0a TOb TOnN TO0q TOg
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ATTENTION PC DESIGNERS & DRAFTERS!
NOW GET THE ACCURALCY
AND SAVINGS OF CAD
WITHOUT ITS cosTty
CAPITAL
= INVESTMENT
=y AND THRU-PUT
“ : myf . . Thanks to

"Bishop’s Unique New PC Pin

e

\- Pm’\

_ gistration, Overlay Drafting System

Bishop’s new pin registration system is a fast, error-free
mechanical method of achieving and maintaining the
demanding accuracy and precise registration required for PC
artwork . . .without the expense and scheduling bottienecks of
CAD. Before you invest in CAD, consider the accuracy,
convenience, and cost savings of Bishop's unique overlay
drafting pin registration system. Here are some of its time and
money saving advantages:
® Precision registration and accuracy
—Consistent locational accuracy of + .002” (0,051mm) on
any overlay sheet size
—Insures absolute constant perpendicular registration
—Prevents artwork film from buckling, stretching, or slipping
due to temperature and humidity changes
e Cuts down man-hours required for registration, taping and
production of PC artwork and associated documents
* Eliminates costly and time-consuming repetitive drawing and
taping of common data
¢ Inexpensive and cost-effective . . . an easy, convenient and
simple method to generate accurate PC artworks fast . . . you
don't have to be a computer programmer to use it

® Speeds design changes — you only work on individual overlays
affected

WE SHOW YOU HOW!
FREE! Bishop W B)
Technical Manual ) B
No. 1022R

Our “How To” Technical Manual No.
1022R includes special PC artwork
step-by-step instructions and
illustrations . . . Send now for your
FREE copy.

NSW, ACT, NT, QLD — CIRCUIT COMPONENTS P/L, PO Box 70, Bexley,
CIRCOM AA27197.

® Speeds and simplifies artwork checking by quickly and easily
superimposing selected circuit overlays

® A complete “off-the-shelf” system including factory precision,
PREPUNCHED grids and stable-based polyester ACCUFILM®

® Precision punching of sensitized materials . . . yours or ours

The SECRET To Precision Registration
...Bishop’s Unique Pin Hole Pattern

TOP Slotted shape provides tight “hole to pin” tolerance at top and bottom of universal

UNIVERSAL  metal pin, insufing per regl . Also provides “room” for film
(SLOTTED)  expansion and contraction (without buckiing). Registration radiates from stable
PINS round center pin to keep film fi ions 1o a bare mini , insuning
registration in the most crucial area of your artwork — the center of the sheet,
[ ]
- -
e g L
ROUNDO CENTER PIN
—————— J—'-—d'~—~————rl
L Close “hole to pin" tolerance insures !
exact fit . . . virtually no changes will |

: occur to atfect the position or

[} registration of the canter portion of
: your prepunched film.
1

[ 0OnC,D & E size pre-
' punched sheets, this pin
-------------- maintains absolute perpen-
dicular registration, yet
permits slight movement in
TAIL PIN g vertical plane. Thus
l each sheet can react to en-
vironmental changes with-
. out jeopardizing the precise
registration of each layer.

The Innovators

° Bishop Graphics, Inc.

383 Forrest Road, Bexley, NSW 2207, Australia. Tel: (02) 59-6550, 59-3720. Telex:

VIC,SA, WA, TAS. —STEWART ELECTRONIC COMPONENTS PTY. LTD, 44 Stafford Street, Huntingdale, Vic. 3166, Australia. Tel: (03) 543-3733. Telex: AA36908.
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The long awaited MICROWORLD 12K LEVEL |1 BASIC for the DGZ8O0 is now available ONLY from APPLIED
TECHNOLOGY. It is available in either cassette or EPROM (the EPROM on a newly released S-100 board).
This new MICROWORLD LEVEL 11 BASIC has been written to contain more power in 12K than TANDY, SORCERER or

AUSTRALIA’S MOST POPULAR COMPUTER KIT -- SUPER INSTRUCTOR 80
THE Z80/S100 MICROCOMPUTER
AFFORDAIBPLI‘E’ INDIVIDUAL COMPONENT
LOGICAL ESTMENT PRICES OVER $500!!! 111} ;
EXPANDABLE >
The new super “Instructor 80" uses the Z-80 micro-processor at : gy Gyt |
its full speed (2 MHz). The VDU produces 64 characters per line : ) 5.4
including upper and lower case and graphics. It also uses only
proven static memory. Software support includes BASIC,
Assembler and Games with more support being added all the — - iy
time. By adding additional cards you can match any ready made ' — ;
system such as the System 80, TRS-80, Sorcerer, PET or Apple
at a fraction of their price. This new and improved model
includes assembled and tested keyboard in case, asscmbled and
tested VDU card, four slot mother board and provision for a
modulator. What more could you ask for in a computer
AND IT STILL COSTS ONLY $399.00 IN KIT FORM
OR ONLY $459.00 ASSEMBLED AND TESTED
% i ONLY $20.00 %
IN CASSETTE
OR EPROM
NEw M|CROWORLD BASIC FOR $160!!!!
APPLE.
New features include AUTO LINE NUMBERING and improved string handling. Every effort has been made to make
MICROWORLD as close to standard BASIC as possible. Clever predefinition of integer or real variables makes this one of the
% fastest running BASICs available for the Z80 on the market today!

The MICROWORLD LEVEL 11 BASIC is available on either cassette or in EPROM. The cassette version costs only $20.00
bnd includes a manual as welll The newly released S-100 ROM CARD supports the BASIC in ROM and is available for $160. J

3 CATCH THE S-100 BUS TODAY! w

Many people believe the $-100 BUS should be buried! gﬁ

MICROWORLD S100 MODULES and ASSOCIATED EQUIPMENT

Don’t believe it — the S-100 BUS is alive and well.

HET80 opgre et SR 1 The proven quality of the Instructor 80 is indicative
AT16K 16K STATIC RAM (ass/tested) $199 of the S-100’s viability and ren!embt_zr' you don’t need
TCT16K Block locatable RAM kit s219 to add $500 worth of expansion, it's already there.
T e D 8100 bos ki) L [urther roof is in August 1981 ETI - the brand new
on [} . o 1
SCVT100 Serial terminal (EA Oct 80) $195 S-100 2 50 SBC in kit form for only $209 complete. ‘
DG750 I/0 2 serial, 24 parallel bits $175
MWWRP Wirewrap card $ 25 T
MW2516 EPROM card s 99 All items expected to
ma%(‘sroEf(t]ender carg . 2 ig - be available and prices
slot motherboar & R o
MW $100 CF Card frame kit $ 4950 correct at time of going

MW S100 PS 8V @ 10A, 15-0-15 @ 2A to press. Please phone

MW $100 EC Desk top cabinet

$7 . 3
$ 6 for confirmation of
MW $100 FP Front Panel N ;
S
$i3

5

5

5 price and availability.
9

MW USCII Cassette interface
NT50 12" VIDEO MONITOR

SOFTWARE: (0GOS Format on cassette) PTY LTD
MICROWORLD LEVEL Il BASIC with manual $19.75

MICROWORLD Z80 EDITOR/ASSEMBER with pp. IE D

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) S14.75

e Sadbas piane OFFICE/SHOWROOM MAIL ORDERS TO:
MW-UTILITY Usetul test and display programs S14.74 1a Psttison Avenue, PO Box 311, Hornsby, E

Waitars 2077 2077.

SOFTWARE: (EPROMS) Fiolire:

rs: 96 Monday to  Please add $2 per
MICROWORLD LEVEL Il 12K BASIC with manual $75 bonhcord Ssturday. Ph. 487 2711 order towards cost of
DGOS Monitor program for DGZ80 $40 AND NOW AT GOSFORD — post and packaging.

:
2
3
5

1 Debenham Rd, W/Gostord (bshind Pizza Hut) 043 24 2711

ANy Ny AN/ N v/ N/ Wky/ Nklv/ Wy




The advantages
of building a

DICK SMITH

protector

SAVE A
FORTUNE
ON com-
MERCIAL
UNITS!

This is a must for
every hobbyists
workshop. In fact a
real “lifesaver”.
Senses any leakage
to earth from a
mains appliance s 50
{eg. through your

body) — shuts off

the power before it

has a chance to il
electrocute you!

Everyﬂu.ng you need is supplied —
parts, solder, even nuts and bolts. And
most kits include detailed instruction
manuals, making construction a breeze!

K-3315 P&P $3.00

—

Uses remote
coatrol to switch
on and off any
appliance within
10 metre range.
Controls
appliances up to
1200 watts,

REMOTE
CONTROL

Check out these top value

DICK SMITH KITS

o ot i $6 395J

(roots/torro) BENCHMATE
SELECTOR

K392, o

'J.UJ

®

It goes together so easily: you don’t
have to be an expert to build a kit. Just
follow the instructions!

indespensabie
too! for the
bench.
Combination
IW audio
amplifier and
125 — 18V

power supply
@upto 1A

Cat. K-3470

33950

P&P $3.00

Picke $
numbers

umdom

195 J
SPEED
SENTRY

Allows you to pre-set to a
certain speed and gives a
wamming signal if you
exceed the set speed.

Cat. K-3245 P&P 52,00

DICK SMITHS'
EXCLUSIVE siLK
SCREENED FRONT
PANEL

Uses the new VMOS for greater

stability. Specs: Freq. range — s
:003% Mid band .011% @ 100KHz,

.024% @ 20Hz. Amplitude' stability £1dB.

Super low distortion qudio oscillator.
15Kz to 150KHz. Distortion 00
Comes with deluxe silk screened front panell

Will negative ions
improve your health?
find out with this

ION GENERATOR
This easy to build

kit breaks down
dust and cigarette
smoke particles.
aids to a healthier
and happier life.
mes complete
with exclusive Dick
Smith emitter head.

C 33
83750

Pre-activated relay is set-off once
beam is interrupted. Re-sets when
beam is cleared. ldeal for burglar
alarms. door minder etc. Use as
camera trip, ideally suited to wildlife

BEAM e
RELAY $37%

IMPROVE YOUR__
CAR SOUND

Stereo Booster
Add power & depth to your
existing car stereo with this
economical power
package! 25 watts
extra boost, and
mounts easily
under the dashf

cor KIS

GUARANTEE

Just in case you run into trouble

(unlikely!) many kits include a coupon
enabling service on your kit for less-
than-normal service feel So you cannot
lose with a DICK SMITH kit.

AUTOCHIME

Doorbell with automatic selection of
24 tunes. Runs off 240V so no flat
batteries. Plays each tune in
sequence.
Cat. K-3502
P&P $3.00

32975 $3550

175 TROBE
l l os o oCB which
c \ spect visio
And it’s finished. Sit back mdden)og Dlgio\' a!\z p;ﬂ: s:mb::"P‘;urt c:::e
your project. . . it looks so good an - b (oo, \mple that o5 P our o
gelr.‘(onns so \gill, yo!ur triends will never Aﬁ“ -‘x& o ,; ;:u:‘: éﬁ \:SOB‘;:;CGM. T ‘TND
elieve you t it s een M 1y
PLUS OUR UNIQUE : W YOUR FORTUNE!
30! P

‘SORRY DICK IT DOESN'T WORK’ pFPaP

K-3100
P&P $3.00

ETAI. DETECTORS
An induction | Simple &
balance | circuitry y
meotal | means K-3504,
dﬂactor at g ) simple

bud. rice. | Operation s l 950

ool D....qn.d by
yourself cnd
save/make a
P&P $2.00

fortune! hhvnmd




T
ALL NEW INCREDIBLE
MUSICOLOR/CHASER

M PPty

Musicolor IV is a flexible
light controller. It has all
the features of the Mk IlI,
plus lots more. Including 4
controlled channels, plus a
light chaser with four chase
MOC 3020/21 OPT0-1SD-TRIAC .
14516 52 75 patterns and a reverse switch
4016 CM0S 2-5616 49¢ 5
4029 CMOS 25629 $1.65 for startling effects. Connects
4069 CMOS Z-5869 45¢ .
40194 CMOS 2-5698 §3.50 to speaker terminals of your
4511 CMOS Z-5730 $1.55
amp. Completely safe — adds
another amazing effect to your
stereo — LIGHT!!

Semiconductors

TL0 71 Bifet Op. Amp.2-6030 95¢

TLO 74 Ouad Bifet Op. Amp Z-6034 §2.75
CA 3080 Transconductance Amp 2-6024 $2.45
CA 3140 FET Op Amp. 2-5417 $1.48

(M 380 Audio Amp Z-6080 $1.48

LM 394 Super Watched Transistor Pai
2-6083 $4.50

LM 317 Adjustable Regulator (TO-220)
1-6541 $1.95

XR-2206 Functians Generator 7-6820 $5.95

MUSICOLOUR IV

Cat. K-3143 P&P $4.00

sgQu

Includes our famous '‘Sorry Dick It
Doesn’t Work’ Guarantee

SH 76488 Complex Sount Generator

1-6823 $4.95

MM 5BB5N Universai Connter Chip

1-8816 $9.75

FND 5000:splay 2-4150 40¢

Rectangular LEDs - RED Z2-4040 40¢
GREEN 2-4042 40¢
YELLDOW Z 4044 40¢

Printed Circuit Boards
Paviovs Bagatelie H-8411 $2 95
EA August

Super 80 Computer H-8402 $97 50
E.A August

Musicalor/Chaser H-8410 $9.95
E.A August

Electrochune H-B404 $11.50

UNIVERSAL SOUND SYNTHESIZER
vl -
SI 750 around a Texas Instrument IC. All dealing

A with sound effects! Projects include:
FANTAST/C This kit alows you Bomb drop and explosion

This kit consists of 5 projects based

EA July to build ONEONLY Steam train and whistle Cat. K-3508
Paois/Lotto Selector H-8 .

EA Sy i, SUPER 80 of the projects Phasor woop-woop alarm P&P $3.00
Audio Oscilator H-8401 $3.95 mentioned. Gunshot

EA June
Bench Mate H-8400 $3.75
EA June
Noise Meier H-8398 §2.35
EA May

Inta Red Remoate Control H-8397 $6,95

EA May

P.L Birdies H-8J96 $2.25
E.A May

Speed Sentry H-8399 $1.95
E.A May

Intra Red Beam Relay H-8395 $3.95

EA April
Serial Interfacs H-8394 §7.95
E.A Apnl

Cylon Voice H-8387 $2.50 E.A May
Universal Sound Synthesizer H-8640 $2.50

ET) August
Car Alatm H-8613 §2.25
ET1 July

Universal Relay Dsiver H-8638 $2.25

ETI May
Humidity Sensor H-8636 $2.25
ET May

Cote Balance Relay H-8635 $4.50

£T1 May

UHF to VHF Convertor H-8637 $2.95

ETI May
Moslet Amp. H-8633 $9.95

BUSINESS
QUALITYKIT
COMPUTER

Are you in the market
for a fully functional
computer for around
half the price of
competitive, built-up
units??? If so — check
out the fantastic
features and price of

the amazing Super 80.

See our
Ad on

Page 6

Information & prices
on these kits is
based on magazine’s
advance information.
Details. prices and
availability subject
to change please

THIS KIT
COULD SAVE
YOU S$1,000s!

CAR
ALARM

New improved
design. Without
false triggering
problems. Simple
installation. Protect
your valuable
property from
would-be thieves!

527

All five projects use the same PCB and IC,
with a handfull of passive components.

A versatile keyless monophonic organ that
uses the circuitry of a synthesizer! it has
variable attack/decay, tremolo, mixing
control for an external input. Plus its own
inbuilt amp and speaker with separate
volume control. Touch sensitive keyboard.
ldeal for experimenters!

An electronic
bird whistle
that sounds

authentic

ET) March Keops the kids 1
Teansformer for Super 80 M-2325 $14.95 v 1Sl i amused for P EEEY Cat. K-3506
2532 32K Eprom 2-9208 $19.95 o Cat. K-3253  P&P $2.00 hours! SN S2100 P&P $4.00

K SMITH
Electronics

Mail Order Centre: P.0. Box 321 Nth Ryde NSW 2113 (02) 888 3200

145 Parramatta Rd AUBURN 64B 0558:; 613 Princes Hwy BLAKEHURST 546 7744; 818 George St
BROADWAY 211 3777:531 Pittwater Rd BROOKVALE 930441, 147 Hume Hwy CHULLORA 6429822;

162 Pacific Hwy GORE HILL4395311; 30 Grose St PARRAMATTA 683 1133; 1265 York St SYDNEY 290
3377: 173 Maitland Rd NEWCASTLE 61 1896: 263 Keira St WOLLONGONG 28 3800; 96 Gladstone St
FYSHWICK 80 4944; 166 Logan Rd BURANDA 391 6233; 842 Gympie Rd CHERMSIDE 59 6255: 60
Wright St ADELAIDE 212 1962; 399 Lonsdale St MELBOURNE 67 9834; 656 Bndge Rd RICHMOND
428 1614 Cnr Dandenong & Springvale Rds SPRINGVALE 547 0522; Cnr Whad St & Albany Hwy
CANNINGTON 451 8666; 414 William St PERTH 328 6944

UHF TVID |

Downconverter
This single channel kit
converts transmission from
the UHF band down to the
VHF band for normal TV
reception

325

Cat. K-3235 P&P $3.00




Project 1503

An ‘intelligent’ battery charger

This is no ordinary battery charger. If you run a house
alarm system, an amateur repeater or any electronic
system with a 12V battery ‘back up’ supply, this charger
will keep that battery in a healthy state. It has other uses,

too.

IT IS PERHAPS too little known a fact
that lead-acid batteries are not happy if
left fully charged or discharged. They
need to be used to stay in good condition.
This is not, as arule, a difficult situation
when the battery is in a car, say, be-
cause it is called upon to run clocks or
parking lights and to start the engine,
and is charged when the engine is
running. Some cars even arrange for the
battery to be discharged to some extent
when the engine is running and the
lights are on (a mechanism into which
we will not go just now). However, sad is
the battery used as a burglar alarm
power back-up system where it is con-
tinuously topped up, awaiting the
moment when the mains fails. The
battery fails too often before the mains
supply!

As well as avoiding that situation,
this charger maintains the ‘spare’
battery you keep in the garage for when
that blighter of a P-plate driver son of
yours borrows the Kingswood and
leaves the lights on in the garage.
Perhaps you charge it periodically at
present, but the poor battery does not
do any of the work that is necessary for
its health and well-being.

Many amateur radio repeaters,
popular on the VHF and UHF amateur
bands for mobile operation with low
power transceivers, employ (or should!)
a battery back-up system. When a
mains failure occurs the battery may be
called upon to supply a pretty arduous
load, cycling from a relatively low
current in the listening mode to much
higher currents when transmitting. To
provide an operating time anywhere
near the battery’s rated capacity, the
battery must be in ‘good’ condition.
‘Float’ or trickle charging will not
ensure that.

38 — August 1981 ETI

Jonathan Scott

ETI 1503 Intelligent Battery Charger

AMPS

P

VOLTS

The completed project was housed in an inexpensive yet attractive metal case, dressed up with a
Scotchcal front panel label. A Scotchcal label could be used for the meter scale; however, University
Graham instruments will be supplying ready-made scales for these meters.

It is to overcome this sort of problem
that we have designed this ‘intelligent’
battery charger.

This device monitors the state of
charge and waits dormant until the
battery is beginning to get flat. When it
is low, but not in the deep discharge
region, it turns itself on and charges the
battery until it is full, whereupon it goes
to sleep again until the battery is near
exhausted, and so on. This has the dis-
advantage that there is an element of
luck as to how charged the battery will
be at any moment, but it is quite likely
to be enough to start a car, for example,
or to ring an alarm bell for quite a
period. And it will be just the same in
three months time.

In the burglar alarm back-up applica-
tion this unit is ideal. It can also be used
in conjunction with a load, such as the

ETI-147 (Oct. 1980), to ‘recycle’ a
battery to restore lost capacity, or
perform tests on a battery in a simu-
lated load situation thow long will it run
parking lights?). These last two are the
original applications for which it was
designed.

Although we have not specifically in-
cluded it in the circuit, it is a good idea
to have a small load on the battery when
it is connected to the charger. We have
provided terminals on the unit from
which to draw power, as we expect the
unit will be powering an alarm system
or similar. If it is used to keep a spare
battery healthy we recommend that a
load such as a 180 R, 1 W resistor or a
one-watt light globe be connected across
the terminals to give a constant but
small current drain.

Before we get into the construction,
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Figure 1. Typical discharge characteristics of a 12 V (nominal) lead-acid

battery.

let’s take a look at the characteristics of
lead-acid batteries to gain an under-
standing of what happens when you
discharge and charge them.

Lead-acid batteries

The fully-charged, no-load terminal
voltage of a lead-acid cell is between
2.3-2.4 volts. This drops under load to
about 2.0-2.2 volts. When discharged,
the cell voltage is typically 1.85 volts.
The amp-hour capacity is determined
from a 10-hour discharge rate. The
current required to discharge the
battery to its end-point voltage of
1.85 V/cell is multiplied by this time;
e.g: a 40 AH battery will provide four
amps for 10 hours before requiring
recharge. Note however that the amp-
hour capacity varies with the discharge
current. The same battery discharged at
a rate of 10 amps will not last four
hours; on the other hand if it is dis-
charged at 1 amp it will last somewhat
longer than 40 hours. The typical dis-
charge characteristics of a (nominal)
12 V battery are shown in Figure 1.

The ideal initial charging current for
the fully discharged battery (cell
voltage under 2.0 V) should be about
20 amps per 100 amp-hours of capacity
(i.e: 8 amps for a 40 AH battery). Once
the electrolyte begins to gas rapidly,
the terminal voltage will be around
13.8 volts and rising rapidly. At this
point, the charging current should
be reduced to somewhere between
4-8 amps per 100 AH until charging is
complete.

At the end of charging, terminal
voltage may rise to about 15.6 volts or
more, but this decreases slowly after the
charger is removed, the terminal vol-
tage then usually reading around 14.0
to 14.4 volts (see Figure 2).

This project may be used with
batteries having rated capacities from
4 AH to 100 AH, providing it is set up
for the battery in use, according to the

Figure 2. Charging characteristics of a 12 V (nominal) lead-acid battery. The

‘kink’ in the curve near six hours is explained in the text.

set-up procedure given at the end of the
article.

Construction

The component layout is not critical
with this project, so there is no need to
adhere strictly to the details which
follow, provided you know roughly what
you are about. The only constraint is
that quite a lot of power (60-odd watts)
is dissipated by the circuit as a whole
and so the design needs to be fairly open
and well ventilated.

We used a K&W’ model C1066 box
which allows plenty of room and has
good ventilation slots in the sides and
top. The first step in the construction is
to set the major components out inside
the box where you will want them and
check that there is enough ‘room to
move’ and that wiring will be easy.
Mark the positions for mounting holes
with a soft lead pencil, then remove the
bits and pieces and drill the holes. We

used a 6 V headlight globe from Volks-
wagen for LP1, which we mounted by
soldering some 18-gauge tinned copper
wire to the metallic collar and forming
bolt holes in the ends of the wire. This
held it most satisfactorily about 10 mm
from the rear panel of the case, just
below a set of vent slots.

Next fit the components to the pc
board as shown in the overlay, starting
with the resistors and capacitors and
finishing with the ICs. Take care to
observe the correct polarity with the
electrolytic capacitors, diodes and ICs.
Attach adequate lengths of hookup
wire, where applicable, to the pc board.

Next, fit and interconnect the various
components in the box. The metal-clad
power resistor, R1, will be carrying up
to 15 A or so at maximum and thus
should be connected to the battery and
the output terminals by short lengths of
the heaviest cable possible. We used
6 mm-thick automotive starter-type p

View of the rear panel showing how we mounted the various major components. Note the 45 W lamp
‘ballast’. The relay was glued in place between the two output terminals. The Arcol metal-clad resistor is
mounted as close as possibie to the positive output terminal.
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The overall tunction of the device is as follows:
when the open-circuit potential of the battery
falls to below about 10.8 voits the charger
turns on, charging the battery until the po-
tential rises to about 14 volts, whereupon it
turns off the charging current and waits
dormant until the cycle repeats.

Let us start by considering the conditions
when a normal, partially charged battery is
connected and the unit is dormant. IC2 in
conjunction with R1 and the surrounding
components are connected to determine the
open-circuit voltage potential of the battery
even though it may have a load drawing power.
IC1’s output is equal to the terminal voltage of
the battery minus about 4 times the voltage
across R1, times the reduction fraction of RVY1;
mathematically it is:

Vout = Vbattery terminal — 9k, VacrossAt X K
10k

where K is the fraction between 0 and 1 de-
termined by RV1

When a load current is drawn from the
battery a voltage = iigag X R1is dropped across
R1. With respect to the voltage at the junction
of R1 and the battery (the reference for IC2)
this potential is negative. By choosing K to be
the correct value, which is:

1 1 1
K = Internal Resistance of battery x 39%AT
Vout = Vbattery terminal + load X IRbattery =
Vopen circuit

Since K cannot, of course, exceed a value of
one, the circuit will handie batteries with in-
ternal resistances up to 3.9 times R1, or about

HOW IT WORKS — ETI-1503

85 milliohms. This should be adequate for all
car batteries, but doubiing R4 to, say, 82k, wiil
enable batteries with up to 180 milliohms
internal resistance to be used, and so on.

Having ascertained the function of IC2, let
us now consider the action of the rest of the
circuit. IC3 and IC4 act as comparators. The
output of IC3 goes high when the battery open-
circuit voitage falls to below 10.8 volts, This
level is set by RV2, which compensates for
oftsets and component tolerances. The output
of IC4 goes high when the open-circuit battery
voltage rises to above 14 volts. This is set by
RV3. These levels correspond to a battery at
the ends of its heaithy charge/discharge
curve.

IC5 performs the logic necessary to control
the relay. The first two gates (IC5a, ICSb) are
coupled as a flip-flop. When the device is idle,
the output of IC5a is high and the flip-fiop is in
the ‘discharge’ condition. The relay is held off
by IC5c. If the battery is very fiat, or if the wires
are short-circuited, or the battery connected in
reverse, IC5d holds the relay off irrespective of
the flip-tlop condition. When the battery is
connected and is only normally discharged,
and when the flip-fiop Is in the charge con-
dition, IC5¢ turns Q1 on and the relay pulis in
connecting the battery to the unregulated
supply, again via R1 (permitting actual Vout to
be measured) and via the light globe, which
effectively regulates the current. (More on this
in a moment).

IC1 simpiy provides a voltage reference of
about 15 volts, as well as a regulated supply
for IC3, IC4 and ICS. The meter and surround-

ing components provide a convenient 15-0-
15amp current meter and a 10-15 volt
suppressed zero voltmeter, which reads the
voltage delivered to the load.

When the battery open-circuit potential falls
to below the preset limit (10.8 V), IC3 toggles
the flip-flop and RL1 pulls in. The charge
current flows until the output of IC4 goes high,
toggling the flip-flop back to the original state
and turning the relay off. While charging, the
current is effectively regulated by LP1 (a 6 v,
45 W light globe). The globe exhibits a charac-
teristic of laV2, which tends to hold the current
at around 5-6 A after it warms up. Initial
charging current will be higher. This method of
current regulation is by far the cheapest, and
causes no RFl, etc. In case anyone should
experience trouble getting such a globe, such
as might be the case if you do not have a
Volkswagen parts place nearby (many olid
VWs have 6 V headlights), we have included a
circuit which can be substituted. It is at once
clear how much nicer is the globe approach!

LIGHT GLOBE SUBSTITUTE

Transistors Q1 and Q2 form a current source,
feeding about 600 mA out of the collector of
Q2. This turns on Q3 and Q4 until 0.6 volts is
dropped across the R047 resistor, R3. At this
point, Q5 turns on and removes the excess
drive current from Q3/4, regulating the current
in this fashion, The two R015 resistors, formed
by about 300 mm of 22 swg each, ensure that
Q3 and Q4 share the load roughly equally. Q3
and Q4 must be mounted on a suitable
heatsink.
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The circuit is fairly straightforward. The M-2000
transformer (T1) is rated to deliver 6 A at 18 V.
However, it will dellver more than twice the output
current for short periods, without distress, and
we've taken advantage of that. The secondary
voltage loads down somewhat, but that's been
taken into account. Note that the relay has its
contacts paralleled.

Full-scale artwork for the TD-66 1-0-1 mA meter.
University Graham Instruments will be supplying
meters for this project with this scale fitted.

AMPS +
0

10,

15 n

10

battery charger

R2
1R, aW 5%

R1
150R, ¥2W 5%

:

l

Circuit of the light globe substitute.

cables, which ran to the bolt-on battery
terminals, rather than the alligator
clips usually found on battery chargers
and jumper leads. This minimised re-
sistance and hence voltage drop with
heavy load currents. The voltage
sensing circuitry expects a low re-
sistance path to the battery, so this
arrangement is by far the best.

The leads connecting transformer,
diode bridge, lamp and output
terminals need to be fairly heavy, but
not so heavy as the battery leads —

a3 Q4
2N3085 2N3055
R4 RS
RO1S RO1S
as
BD139
R3
R047, 25W 10%
ARCOL HS25

R4, 5 made from 300 mm length
ot 22 swg enamelled copper wire

ordinary automotive hookup wire
(32 x 0.2 mm) or 1.5 mm tinned copper
wire in spaghetti is quite adequate.

Follow the interconnection diagram
to complete the circuit. If you like, a
large and chunky bezel can be fitted to
an appropriate part of the front panel so
that it is illuminated by the globe when
the unit is charging.

We felt this to be a little superfluous
as light streams out of the ventilation
slots!

The mains wiring should be installed p-

A

Arco/ 80-25 B
HS25/R047.4 109 Wl

E« o) Snna

Construction of the light globe substitute circuit. Layout is not critical.

ETI August 1981 - 41



Project 1503

>

&

View of the rear panel (exciting, isn’tit!), showing the mains cable entry and the two
battery cables. The output terminals to supply equipmentrunning off the batteries are
at the top, positive on the left, negative on the right.

with care, the mains input lead being
physically ‘shielded’ from the pc board
by a cardboard ‘screen’.

For those people with no access to a
VW dealer or other source of suitable
6 V globes, we have provided a tested
current regulator circuit. We con-
structed ours using a tag strip which
bolted neatly on to the power transistor
collector connections (see pic, p. 41).
This is a last resort, as it is more costly
and less easy to install than a simple
lamp, and demands some sort of careful
heatsinking. We built ours on a
separate small sheet of 1 mm thick
aluminium, though there is no reason
why you should not use a panel of the
box if physically convenient. We
mounted two pre-drilled heatsinks to
the transistors to dissipate most of the
heat. Be sure to fit the 2N3055s care-
fully, removing burrs which might
puncture the insulating washers and
using adequate thermal compound. The
value of the two R015 resistors (R4, R5)
is not critical, though care should be
taken to ensure that they are equal in
value as their function is to make the
two transistors share the load. We made
them with about 300 mm of 22 swg
enamelled wire each.

Setting up
Once construction is completed, the unit
may be set up for correct operation after
you have carried out a thorough wiring
check.

Fit a battery which is not very flat
and turn the unit on. It may come on in
the charge mode or it may be dormant,

4Z — August 1981 ETI
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depending on the actual battery
terminal voltage. To set the charger up
you will need a multimeter with a
sensitivity of at least 20k/volt.

First, operate the meter switch so that
the meter reads volts (V). Connect your
multimeter across the output terminals
on the rear of the case, set it to read
volts, and adjust RV4 so that the front
panel meter reads the same voltage as
the multimeter. Once RV4 has been
adjusted, connect your multimeter (still
on the same range) between pin 2 of IC4
(multimeter positive lead) and 0V
(black output terminal). Adjust RV3 so
that your multimeter reads 14.0 to
14.1 volts here. This adjusts the point
where the charger turns off (‘STOP
CHARGE’). Next, connect your multi-
meter between pin 3 of IC3 (multimeter
positive lead) and 0 V, and adjust RV2
to obtain about 10.8 to 10.9 volts here.
This sets the point where the charger
turns on (‘'START CHARGE)).

Finally, the unit needs to be adjusted
to compensate for the internal re-
sistance of the battery. This adjustment
is simple, but will need to be done for
each different battery with which the
unit is used. If the unit is charging
initially it may be best to toggle it off for
convenience. This is most easily ac-
complished by momentarily connecting
the positive end of C5 to the 15 V supply
(‘out’ pin of IC1). Next, connect a load of
a few amps to the charger’s output
terminals, either via a switch or flying
leads so that you can connect and dis-
connect it. Then adjust RV1 so that no
change in voltage occurs on the output

PRIMARY

TeRmINAL | O 0 [6
BLOCK © o - BROWN

BLUE b ~_~GREEN AND T
YELLOW
EARTH
O) Lua )
Ol cLamp
.J GROMMET SECONDARY

REAR OF CASE

Mains cable wiring. Be sure to sleeve all exposed connections for
your own protection.

of IC2 (pin 6) when the load is connected
or disconnected. This should not be done
with a flat battery — i.e: if the unit goes
to charge mode at initial switch-on, let
it charge for a few hours before com-
pleting the calibration.

Strictly speaking, the recalibration of
RV1 does not need to be redone for any
new battery connected, especially if the
battery is just going to be left alone and
is not intended for back-up work, such
as a burglar alarm battery. The internal
positive lead resistance will be roughly
similar for similar capacity batteries, so
this can be neglected if you are only
leaving the battery on for a short while,
as might be the case if you transfer the
car battery onto the charger for a day or
a few days. However, RV1 should be
recalibrated if the installation is to be
considered permanent or if the batteries
are very different in capacity.

The charger was designed to be used
with batteries having a capacity up to
100 AH. The smallest capacity car
batteries generally available are rated
at around 32 AH. They will perform
quite happily when used with this
charger, though the charging current is
greater than optimum. For batteries
having a capacity lower than 40 AH,
the charging current may be conveni-
ently reduced if you wish by using the
lower wattage filament in the globe
specified for LP1. Connect the ‘A’ lead
from the bridge rectifier positive
terminal to the alternative filament
connection as shown in the LP1 Base
Lead diagram with the overlay and
wiring diagram. ®
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FROM +Vout
TERMINAL

COMPONENT PINOUTS
Resistors all V2W, 5% unless noted
Capacitors R1 ... .o .. R022, 25 W (Arcol, metal
clad type)
tantalum + R2,A5A7,A1T .. .. 10k
RO,RI5 2. A . 8k2
— l‘* R4 3 ks o e - BIK
T (o [21o) PR IRITESES 27k
. RAIBAUO oy abe e cuy s 270k
Wt + RN e e a7
k_—' (1) I PR 2k2
(RILC ) A 2k7
FUCENE win s mm s 150R
RAN s - - mEFerea ¥ 220R
. (R R 56R
Semiconductors
Capacltors
B s 1871 2500u/25 V electro.
CZIC G5 cape v b o 10u/16 V tantalum or
SPOT OR NOTCH RBLL
S s CN gl p v he i A 150n
CEICTICEr A T Tuik 1n ceramic
Semiconductors
DA o 8wk 4 1N4001 or similar
m p2EeY, ML, 1. 1N914 or similar
J‘ B ¢ - e 25A bridge rectifier
¥ [(GiJe- o i N 78L 15 3-terminal
regulator
IC2,IC3,IC4 .......LM301
- [o, L Jalin £ 4001
g+ Ol ame s ..BC107,BC547 etc
Miscellaneous
R b ang . i 100R trimpot
Ee RV2,RV4 ......... 10k trimpot
P | 21,725 ] FIE L | R 45 Sk trimpot
b I S 1-0-1 mA centre-zero
BC547, BC107 etc panel meter
BT s parampias 12V SPSTrelaywith 10A
contacts or DPST with
5 A contacts.

Swi

Sw2

Case — 255 x 160 x 160 mm or similar (e.g:
K&W Series C1066); ETI-1503 pc board; wire;
mains cable clamp, mains lead and plug;
battery cables and clamps; one red and one
black heavy duty terminals.

Supplementary parts — substitute for LP1

@O ? ol s - ;- 14 BC557 etc.

R4R5 ..... »
Transistor Insulated mounting components,
heatsinks, nuts, bolts, etc.

Price estimate

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

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 pane! (if
used) supplied etc — whether bought as separate
components or made up as a kit.

o 2Naoss

.. 6V, 45 W or 50 W Volks-

wagen headlamp globe

. 240 Vto 17-18 V trans-
former, 6 A secondary
(i.e: DSE M-2000)

.. Rocker switch, 240 Vac
rated with neon
fllumination.

. Spring-return action
DPDT toggle switch

..BD140

..BD139
1R, 1W
] 150R, V2W
.. R047, 25 W (Arcol, metal
clad type)
see text.

$78 - $86
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JAYCARS FIRST EVER¢

We are stocked to the rafters with goodies but we need the cash to make new Kits.
@ Rush in now and take advantage of our predicament!!

Sorry! We haven't got time to draw pretty pictures of some of these products. Use your imagination and
save a fortune!!

FERRIS IN-CAR SOUND GEAR FERGUSON ARLEC HOME BURGLAR
Ferris Coax Speakers 5% 100z magnets b g il s Complete kit self contained and
Save $800 were $3750 NOW $29.50 $H’/ \/A:\'/zg%sos?;z\ggﬁ}"A 143 featuring:

Ferris Twin Cone 5%” 12 oz magnets VA v eeaTiveosia 1ot M *Ultrasonic detection with 8 metre (26
Save $8.00 were $27.50 NOW $19.50 Eﬁ:‘}? ‘gﬁé‘v\?g §§ E£§§§§§§E E?; .f{?/‘?t), rglnge v
i PL-18/12VA 18V @ 0.67A 9V @ 1 33A 56.8 ariable range contro
gx 22:’;{; 0 gggvgrol?\logaeézl}saaggm SRS 30 M * Mains and/or battery operation
“ave' A3 =t a » LOW PROFILE * Automatic entry/exit delay
“Uniser"” In-Dash AN Sereo Cascote | s i, 1 | Koy vt oo
ayers — normally RELV R PL.24/20VA 24V € 083A 12V @ 167 58 ar-splitting
UNBELIEVABLE"! TioovA oy 88 a Ve oA ik * Additional powerful horn speaker and
- PL-12/40VA 12V @ 3334 6V § 6.6TA $9.
Ultra Slim Speakers 35mm thick 5% dia.[§ fLivAlveisasetu . 15m of cable no extra charge
SAVE $10.00 $29.50 NOW $19.50 FLI4MOVA TV € 1 TANVeIA 9 Incorporates circuitry for optional
VU were p4J. S 2 PLAGOV A 40V 6 1 A 20V @ 204 1. external detectors
Car Quartz Clocks with magnificent green 1380VA 13V 6204 i * Automatic reset
| "' L-18/60VA 18V @ 3.3A 8V 0“6‘67A 1A
fluoro display ONLY $19 SAVE $5!!! PLisvAZY 613011V 8200 Hiid
PL-40/60V A 40V @ 1.5A 20V & 3 OA 1158

PF 3877 56VCT2 Am;

PF 4361/1 70V CT 2.5 amp 30V CTO Samp
PF 4362 70V CT 4 amp JOVCT 0 35 amp

PF 4363 94V CT 3 amp 30V €T 0.5 amp

PF 4405 9V 10 amps Ix 1SV 1 amp

2158 multitap | amp

2156 multitap 2 amp

2881126V CT 150mA

6672 multitap ) amp

5 MULTIMETER SALE!!!!!
S FAMOUS ‘SEW’ BRAND

ST-5 Beginner’s special 4000ohm/volt
Normally $11.95 SALE PRICE $9.95
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