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A new dynamic generation of
Maxell tapes.

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

Take our high level (CrO2) position tape — the UD-XL L.
Maxell engineers have succeeded in expanding its dynamic range in the
middle-low frequency range by 1 dB, while also pushing its sensitivity
by 1 dB in the high frequency range. Then look at our normal position
UD-XL I, UD and LN tapes — our engineers expanded the dynamic range
at all frequency points, while also boosting output in the high frequency
range. The new dynamic range, of course, allows for better music
reproduction even for LN-type tapes.

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

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

Tape selector position UD-XL I, UD, LN: Normal position (Normal blas/120 usec. EQ)
UD-XL II: High level position (High level bias/70 usec. EQ)

3. C90

For details on all Maxell Recordlng Tape write to Available time Iength UD XL 1: 60, 90 min./UD- XL 11: 60, 90 min,
Maxell Advisory Service, P.O. Box 307, North Ryde, N.S.W. 2113 UD: 60, 90, 120 min./LN: 60, 90, 120 min.

Distributed by .
HAGEMEVER maxeil.

simply excellent
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THE CHICAGO Consumer Electronics Show, held each year in June, is the biggest of its
kind in the world, attracting 50 000 people from all over the world. Every year a more
fantastic array of products is presented — want a pair of $20 000 loudspeakers, a
$10 000 satellite TV receiver system, a voice controlled TV, a solar powered radio? It's alt
there. Dennis Lingane, who reports in this issue on the 1980 show, has a few caustic
observations to make on the crazier aspects of the industry. Some products — like
power saving devices — obviously do play a useful role, but others seem to be
produced solely to extract money from * . . . bored people who want new toys, and want
to keep ahead of the Joneses." Is the demand for high-priced, high technology toys a
real or created one? | tear it's the latter.

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

Sothere's lot of money for ‘toys’ but none for health research. Where are our priorities?

e

Roger Harrison
Editor
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Mains-driven clock with giant easy-to-read
rectangular LED display.

324: LED TACHOMETER 35

Adaptable to almost any engine, our tacho has a
bargraph display and an over-rev alarm.

262: SIMPLE HOUSE ALARM 42

A straightforward, reliable circuit that wiil protect
your property for years, without false alarms.
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Diodes in logic and other applications.
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What does hi-fi mean? Computer controlled
cassette deck; Electronic bass control on KLH
speakers; Technics professional tape deck.

ROTEL RX1000
FM/AM RECEIVER 144

Innovatory design at a realistic price. Uses a single
LSt chip for both power amplifier stages.

DICK SMITH MINI SPEAKERS 156

Tiny loudspeakers suitable for cars, boats and other
small spaces.
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THE COMET CHASERS

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

QUALITY AM TUNER

The AM band stations have been broadcasting
15 kHz bandwidth audio for some time now. and
remarkably good quality can be obtained — if you
have an appropriate tuner! Qur feature project is a
relatively simple design, yet delivers top
performance. There’s life in the old AM yet |

TAPE TEACH-IN

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

CELEF SM LOUDSPEAKERS

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

Although these articles are in an advanced
state of preparation, circumstances may
affect the final contant., However, we will
make every attempt to include all features
mentioned here.
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IIEWS digest

Typewriter
talks back !

Two researchers at Macquarie University in Sydney
have developed a typewriter which ‘reads back’ the

letters typed into it.

Developed by Ron
Aitchison, Professor of Elec-
tronics at Macquarie, and
Terry Brown, a systems
analyst, the typewriter en-
ables a blind person to
communicate in writing with
sighted people.

Although blind people can be
taught to type just as easily as
the sighted, they have hitherto
been handicapped by having to
rely on sighted people to point
out errors. The talking type-
writer, which took about 18
months to develop, solves this
problem.

It is based on an IBM Selectric
correcting typewriter with a
standard keyboard, which the
typist uses in the normal way.
Whenever a key is pressed, the
machine speaks the name of

the character which has just
been typed, indicating whether it
is a capital letter or not.

Keyboard functions like
‘space’, ‘backspace’, ‘margin
release’ and so on are also
called out as the appropriate key
is pressed. To give the typist
a second chance to correct
errors, the machine is also
capable of reading back,
character by character, an entire
line of text.

A Selectric typewriter has
mechanical linkage between the
keys and the ‘golfball’ typing ele-
ment. To make it talk, Aitchison
and Brown have attached small
magnets to each key lever and
used reed relays to sense their
motion. The pulses passed by
the reed relays are stored in a
CMOS memory for line play-

The typewriter that talks. Two researchers at Macquarie University have
modified this IBM Selectric to provide a speech output corresponding to
each key depressed. The box houses the electronics. All mechanical

work,

including modifications to the typewriter,

was carried out by

Ingram Paterson of the School’s mechanical workshop.

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

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

Professor Aitchison is confi-

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

Tape coating breakthrough

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

Instead of coating the tape in
the normal way with a mixture of
70% resin and 30% magnetic
particles, the new method de-
veloped in Japan by the Matsu-
shita company uses a vacuum
evaporation process to apply a
very thin film of 100% metal.

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

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

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

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

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

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

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

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

ERRATA JULY ISSUE

The Four-Input Preamp, ETI-467, on page 47 of the July issue had a
number of efrors which no doubt set a few readers scratching their

heads.

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

correctly marked on the overiay.

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

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

ETI August 1980 - 7




" EWS digest

Wescom/80 — America’s biggest
electronics show

Anaheim, California will be host city this year to the USA’s
leading electronics exhibition.

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

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

Among the many topics co-

vered by the Professional Prog-
ram Sessions, special attention
will be given to the microp-
rocessor. Other topics include
satellite systems, bipolar LSI,
bubble memories, semicon-

ductor and non-volatiie
memories, EMI| radiation,
picosecond electronics,

biomedical engineering . . . the
list is almost endless.

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

Ion out your problem?

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

Philips widen rectifier range

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

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

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

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

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

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

World’s largest earth station

Ato 25 8.

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

The BY260 and BY261 series

8 — August 1980 ETI

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

Further information from:

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

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

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

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

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



Mitsubishi enters VCR market

A new video cassette recorder from Mitsubishi has all its

functions remotely controllable by infrared transmitter.

Facilities available on the HS
300 include fast picture search
at seven times normal speed,
slow motion search at half
speed, freeze-frame, single
frame advance and automatic
rewind. In the freeze-frame and
single frame advance modes
the machine automatically
searches for the most stable ad-
jacent frame so as to avoid the
picture deterioration often
found in other VCRs operating
in these modes.

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

controls, which allow the user to
record unattended up to six
programmes of varying length
on any station over a period of a
week. Or the same programme
(perhaps the news) can be re-
corded every night until the tape
comes to an end. Special cir-
cuitry is included to guard
against accidental alteration of
the instructions.

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

Home safety system

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

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

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

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

claimed to be cheap enough for
the average Australian family.

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

In case the crisis button can't
be reached, the subscriber
wears a small transmitter which
can activate the wall unit at a
distance of 45 metres. The wall
unit optionally also includes au-
tomatic smoke and gas detec-
tors and microwave equipment
to sense intruders.

%

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

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

Uni-board Is a re-usable
‘protoboard’ designed to ac-
commodate both discrete
and integrated components.
Power transistors can be
mounted compiete with
heatsink on the same board
as 40 pin ICs. An introduc-
tory kit, including an fllus-
trated applications manual,
Is avallable for $9.95 from
the makers, Advanced Elec-
tronfc Systems Pty Ltd, of
Elstemwick, Vic.

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

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

-Briefs

switch devices, switching
power supplies and as
CMOS interface to power,
voltage and cuirent levels.

The Standards Association
has published a new general
standard, AS 1541.1, on ‘fixed
capacitors for electronic appli-
cations.’ it establishes test
methods and terminology and is
to be the basis for future stan-  §
dards on particular types.
Copies are obtainable from of-
fices of the Association in state
capitals and Newcastle. The As-
sociation is also making com-
ment on a draft test method for
fixed capacitors used to sup-
press radio interference. The
new draft, DR 80110, aims to
bring us in line with the Intera-
tional Standard this special area.  §
Free copies from the Associa-
tion’s offices. %

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

Built-in calibrators are the ¢
leading feature of two new i
DMM:s in the Kentron 31/2-4 1/2
digit range from Applied Mea-
surement Australia Pty Ltd. A
complete recalibration involves
three adjustments and takes
minutes. A ‘hold probe’ option is
available which freezes the read-
ing when the probe is removed
from the measurement point —
useful for readings in hard-to-
get-at places. Phone (02) 816-
2651 or (03) 25-4435 for details.

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

plications are driving bipolar ;

LA
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d |tlAnywhere you want it.

Scope Panavise tilts,turns and
rotates to any position.
(better than a third hand)

VISE HEAD

Swivels and Tilts

90°

195
AR

Swivels

90°

WITH THE EXCLUSIVE
STAR KNOBY

There is a PanaVise that tits your exact needs
Select the most sultable combination lrom the
five interchangeable neads and four bases
You have the flexibility of more than one head
for your base, greatly INcreasing your Panavise's
range of usage at a modest additional ¢ost

Mustrated s the ORIGINAL PANAVISE
MODEL 301 showing the tits. tyrns. and
rotations of this fine tool. all controlled by
the patented single vanable load control
knob and split ball feature There s nothing
else like ' Electronic assemblers and
camera repairmen. jewelry designers and
instrument makers. gun smiths, and en-
gravers are finding this robust ittle vise to
be one of the most important and usefuyl
tools on their bench

MOOEL 366 WIDE DPENING HEAD
Opens 10 a fuli 6 inches (152 mm). The contoured
neoprene jaws provide a cushion over the steel 13w
plates. These jaw pads are deeply ribbed on one side
to firmnly grip 0dd-shaped items They are reversivle
to the wide 'V’ confliguration tor holding cyhindrical
objects. When working with heat, the pads may be
femoved The tine i1hrgad screw permits micro
pressure adjustment

Tris multi-purpose wise has @ black oxide tirish 1o
feduce Qlare and eye fatigue. Jaw wadih s 1%°
144.6 mm) and throat depth 1s 2°° (50.2 mm)

MOOEL 315 CIRCUIT
BOARO HOLOER

This versatile head holds p.c
boards of any size and shape,
and it holds them exactly
where you want them-—1iat
or vertically, or any angle in
between when used with gne
of the PanaVise bases. It
May also be moved lsterally
in either direction without
re-posttioning the arms

Both  arms  extend 6
152 mm) trom (he cross
bar. The V' gnp grooves
hold any board to 5/32°
(4 mm) thick. Found only
on the PanaVise Circunt
Board Holder is a second set
of V' grooves positioned
laterally near the up end of
the arms. These facilitate
holding exceplionalty small
p.c. boards and small elec
tronics parts.

The  exclusive  PanaVise
tingertip spring tension aa-
justable arm firmly noids
boards yet permits the board
to be inserted and removed
repeatedly wathout turther
adjustment

Please send me an illustrated pamphlet showing the complete Range of Heads,

Bases and Accessories.

Name Company Name

Address

Post Code

POST TO SCOPE LABORATORIES, P.0. BOX 63, NIDDRIE, VICTORIA, 3042. TELEPHONE: (03) 338 1566.




|BLE STUDIO 1000

THE INCRED

——7
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oo!!!
MARUNI microphoneés take some beating t

N.B. ‘

SUPERLATIVE HEADPHONES AND MICROPHONES

THE MARUNI CORPORATION

297 WILLIAMSTOWN ROAD, PORT MELBOURNE, 3207 @ TELEPHONE, 645 2079 ® TELEX 32571



~
OPAL 1 000 The OPAL 1000 can be used as a basis for expansion.

The OPAL 1000 is an 8 slot S-100 system conforming to the new IEEE standards. A
Delta Products Z80a 4MHz CPU card with 2 RS232c serial and 3x8 bit parallel ports
is used in conjunction with the Delta Products Disk Controller. Memory is provided
by a 4 Mhz 64k dynamic RAM Board by Measurement Systems and Control. The
memory board is fully bank selectable and is designed for upgrading to a multi-user
system. Disk drives are 2x8" Shugart SA801R running at double density (480k/drive)
and fitted with our exclusive Disk Saver which prolongs the life of the drives and
floppy disks by turning off the AC power to the drives 14 seconds after the last drive
select and thus reduces routine maintenance. The Disk Saver also reduces the risk
of data loss due to power failures. The software is CP/M version 2.2 with Delta
Product’s utilities which include DTEST (for testing drives and floppy disks) and M2
(a comphrensive memory test program). The Delta PROM monitor enables fault
finding to be carried out independently of the Disk Drives. The system is mounted in
an attractive pressed Aluminium housing with a cast front panel fitted with reset
button and key operated on/off switch. PRICE $4,174.00 plus sales tax.

MP' 88T SERIAL/PARALLEL PRINTER

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

e Full 96 ASCII character code set.

o Automatic line feed and print functions.

e Built in self-test facility.

® Any one of 5 baud rates (110, 150, 300, 600, 1200) for the RS232 serial
interface. The printer is also equipped with a switch selectable parallel
interface (TTL level).
Price includes RS232¢ Serial cable and Parallel cable for TRS-80 with
Expansion interface or standard Centronics fitting.
e The printer can print single or double wide characters.
e Any one of 8 standard forms lengths can be switch selected (default) or

programmed on-line.
e Printing 6 or 8 lines per inch.
0 Sele;ct any one of four character densities (number of characters per
line
- Warranty: 30 days.

Printer $935.00 plus sales tax

SPECIALS

CROMEMCO SYSTEM Z2H .

with 1- megabyte IMI hard disk drive, CDOS, Basic and other utilities. $8,970.00 plus
sales tax. Ex stock.

VECTOR GRAPHICS MZ

with televideo 920c serial terminal and CP/M. $5,000.00 plus sales tax.

NORTHSTAR
48K, 2 serial ports with CP/M and a televideo terminal. $4,700.00 plus sales tax.

JOHN F. ROSE

ALL PRICES SUBJECT

1o cuange withosT COMPUTER SERVICES PTY. LTD.

NOTICE

TELEPHONE: (02) 439 1220 TELEX: AA 27901
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NDK S-4000
PRINTING

MATHEMATICS

Fw) = aT-10MI/2 i

Cww’ =

AKTR(f,-f,)

L = 1mog$ X S, (dB)

A?+B2=(C?
A2+B2=C?
F(w) = aT——Si:T‘;yz A
ens’ = 4KTR(f;-f,)
s o4~
L= 1010980 X S. (dB)
A2+B2=C?
A2+B2=C2

= Sin wl/2 T 771
Flw) = aT_—uT/Z e

equ = 4KTR(f; —f1 )

L = ’0“’95]6 X S. (d8)

A2+ B2=(2
A2+B2=C?
F(w) = aT—-—Sin wl/2 et

wl/2

ews’ = 4KTR(f,-f,)
= L
Ly = 10log gz X S. (dB)

A2+4B2=C?
A~ +B2=C?

PRICE $3,105.00
Plus 15 percent
sales tax

SEND $1.00
FOR YOUR EXTENSIVE
CATALOGUE

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




Digital

These instruments are very handy in many branches of
electronics. Here is a basic rundown on how they work, how
to choose them and how to use them.

R o ovERFLOW

SV RMS MAX Wiz

TRIGGER LEVEL
PRESET =

-
MR

SHz—-125MN;
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'“_ 19

- 10
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FREQ K AUTO  100Hz

cHA
MUt -

The Fluke model 1912A is a very versatile instriment. They are distrlbuted here by Eimeasco.

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

Frequency and time interval
measurement is an area where digital

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

counter/timers

.7 16

_Fwerion ] RESOLUTION PER_AVGD —

10Kz

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

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

Time interval measurement was, and
still is, very much left to that old work-
horse — the CRO. But, a CRO has its
limitations and quantifying a time
measurement to the accuracies re-
quired these days is best done with a
digital counter. »

ETI August 1980 — 13



Frequency measurement

The block diagram of a basic digital fre-
quency meter is shown in the
accompanying illustration. The input
signal first encounters a ‘trigger’ or
‘squaring stage’ which ensures that the
measurement always commences on the
same part of the input cycle waveform.
The output of the trigger then enters a
gate. The gate is ‘opened’ for a period
and allows a number of input cycles
through to the counter. The period
for which the gate remains open is

FREQUENCY
INPUT

FREQUENCY COUNTER
BLOCK DIAGRAM

1\ i, W o0 INPUT TO
\J :\j 7S \/: BE MEASURED
PULSE |
AMPLITUDE
e 1) e [N ey SHAPED AFTER
0 | TRIGGER
i )
| |
GATE PERIOD
(DECIDED BY SCALER)
POSITIVE SLOPES
COUNTED IN KNOWN
PERIOD
[
TIME

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

The output of the gate drives a
counter which provides a binary coded
decimal (BCD)output for the display. A
‘hold’ or ‘latch’ stage is generally added
so that a steady group of numerals is
displayed. (For a description of the
various ways of making a digital
display, see “Electronics Its Easy” — an
ETI publication — Volume 3, Chapter
26).
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The timing diagram below the block
diagram illustrates the sequence of
events. The input signal, often sinu-
soidal, is shaped by the trigger stage
into a train of rectangular pulses. The
gate allows a number of pulses through
to the counter, in this case three, during
the period it is ‘open’. The circuit selects
only the positive-going pulses in this
example, though negative-going pulses
from the trigger stage could equally
well be used.

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

Practical instruments will have se-

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

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

Period measurement

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

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

Pulse widths can be measured with a
period counter, too. In this instance, the
gate is triggered on the positive-going
and negative-going edges of the input
pulse. However, some difficulties arise.
If the input pulse had a perfectly
‘square’ shape, the on and off gating
points would always give an accurate
result because the triggering tran-
sitions would occur precisely on the rise
and fall of the pulse. Trigger level would
not affect the interval measured. Real-
life pulses however, are seldom perfect,
the edges having definite rise and fall
times. In this case, the trigger level be-
comes critical in determining the width
of a pulse. The diagram here shows why
and how it is overcome. Counters are



This handheld DFM from Sinclair Electronics features an eight digit display, two ranges — 20 Hz
to 10 MHz and 5 MHz to 200 MHz, four gate times on the lower range and three on the top
range. It is powered by a single No. 216 9 V battery and comes complete with input leads.
Sinclair Instruments are available through Emona Enterprises, Suit 208, 661 George St, Sydney;

Phone (02)212-4815.
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usually provided with a ‘slope selection’

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

Noise error reduction

may be incorporated to obtain better
practical performance.

control which determines whether the
trigger operates on the positive or nega-
tive slope — (a), or (b) respectively in
the diagram.

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

Noise can be reduced by incorporat-
ing a fixed amount of backlash in the
trigger circuit; this produces what is

called the ‘trigger window’. On the wayp
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up the trigger level is at a higher level
than on the way down, as shown in the
Trigger Window Diagram here. Pro-
vided the noise added to the signal has
an amplitude smaller than the window
width, the counter will only trigger once
on the way up and once on the way
down. This method works well for high-
frequency measurements where the
noise is usually a small percent of the
signal-plus-noise signal amplitude.

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

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

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

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

GATE GOES OFF
JUST ONCE

x

ON
ON
TRIGGER HEIGHT
WINDOW WIDE
OFF
OFF J
GATE GOES ON
JUST ONCE
TRIGGER
LEVELS

B Al

—

{a) WINDOW SET TO EXCLUDE FALSE TRIGGERING

—e—= TIME

S 8

4 W S A

OFF ]| TRIGGER WINDOW NARROW |
oFF U k/ OFF r OFF OFF
OFF
TRIGGER
LEVELS
{b) WINDOW TOO NARROW — FALSE TRIGGERING OCCURS — > TIME
ABOVE: Trigger Window Diagram. The

width of the trigger window will greatly
affect the accuracy of measurement
when attempting to take a reading on a
signal having a high frequency component.
Set the trigger window wide for best results.

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

TRIGGER WINDOW

PULSE WITH RINGING

SINE WAVE WITH STRONG 3RD HARMONIC DISTORTION

aATH 4TI A
-3 [ ==
V 'V U
SIGNAL W] TH NOISE SPIKES

PULSE WITH DC OFFSET

PRODUCES FALSE OR ZERO
TRIGGERING

BETTER CHOICE OF TRIGGER
TO OBTAIN DATA REQUIRED

OHIO SCIENTIFIC
(OSI) COMPUTERS

® Superboard
and software

e C1P ¢ C4P
o C4P MF

PENING
OSA ,

COMP-SOFT

MICROCOMPUTER SERVICES

235 SWAN STREET, RICHMOND. PHONE (03) 428-5269.

10% DISCOUNT ON
ALL COMPUTERS

TRADING HOURS

Monday and Thursday:

9.30 am-5.30 pm

Friday: 4.30 pm-8.30 pm
Saturday: 9.00 am-12.30 pm
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Economy Sized Computers
don’t stunt your growth.

n,n,- A lot of small business computers are like our
--- ads—they start out small and stay that way.
: L . But Vector's Economy Sized Computers grow
n -l as you grow. Whenever you need to, you can have up
— to 4 more terminals, more power, more memory.

With Economy Sized Computers, you get data
i =2« and word processing capabilities you only

L = expect from much larger computers. All for

; the price of a new copying machine-

See the Vector Economy Sized
Computers at your nearest computer dealer
Because no matter how small they

may look, their performance grows on you

VECTOR

VECTOR GRAPHIC INC.

Dicker Data Projects /1L

31 Cawarra Road, Caringbah, 2229,
Ph: (02) 524-5639, 525-4707. Telex: 70182.
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SJUOGIC

DISCOUNT SHOPPING for your pro-
fessional Microcomputer and termi-
nal requirements.

COMPUCOLOR Il ex stock

From $2095 Including tax.

Features: e up to 32K user RAM
¢ Eight colour display @ 32 lines of 64
characters @ 5’ Minl disk drive e 40
tracks, 48 TPI

TELEVIDEO TVI 9128
DISPLAY UNIT ex stock

From $1256 Including tax.

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

MICROLINE 80 PRINTER ex stock
From $951 including tax.

Features: @ 80 char/sec @ 80 and 132
char/line @ 9 x 7 dot matrix @ Charac-
ter or graphics printing @ Plug com-
patible to TRS-80. ® Rgd. Tm.Tandy Corp.

SPECIAL
5% Diskettes — $3.95 ea. inc. tax.

s THE &@@D@ SHOP

PTY.LTD.
212 High St., PRAHRAN, VIC. 3181, Tel: 51-1950.
91 Regent St, CHIPPENDALE NSW. 2008
Tel: 699-4910

TRS80 ® isa registered trade mark of Tandy
Electronics.
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These three counters were recently added to the range of instruments offered by AWA. Made
by Marconi Instruments, each features an eight digit display and a switchable low-pass filter.
First in the range is the low cost model 2430A. It covers 10 Hz to 80 MHz and has three select-
able gate times. The model 2431A (middle) covers 10 Hz to 200 MHz while the top-line 2432A
includes a. prescaler that permits measurements to 560 MHz, plus five selectable gate times.

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

Prescalers for the VHF/UHF range

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

The last digit in a readout will
generallyv be ‘uncertain’ as a single digit
is usually the limit of an instrument’s
resolution and the accuracy of the clock
oscillator is generallv of the same order.
except in the high-priced highlv accu-
rate models.



When making period measurements
it is best to select a gate time as long as
practicable as greater precision results.
Extend the gate open time to 100, 1000

or even 10000 periods if convenient.
With relatively slow events, this could
be tedious — you may have to wait tens
of seconds to several minutes!

This low cost B & K Precision counter has a six digit display and a switch to select either a
one second gate time or auto-ranging. B & K instruments are distributed by Parameters Pty Ltd;
phone (02)439-3288 in Sydney, or (03)90-7444 in Melbourne.

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

How to choose

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

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

The clock oscillator stability deter-
mines the inherent accuracy of the
instrument and it is instructive to com-
pare the specifications of different
makes and models when considering
this parameter. Generally, a tempera-
ture range over which the accuracy is
maintained will be quoted along with
this specification. Accuracy will be
quoted in parts-per-million (ppm) or
parts in 10". A reasonable figure for
accuracy. for most hobbyist applica-
tions. would be one ppm (one in 10%) over
a temperature range of 15°C to 50°C.

Whether you get a battery operated or
a mains/battery operated ‘instrument

will  depend largely on your
applications.
Refinements like filters. trigger

window control. gate time delay.-fre-
quency ratio. totalizing etc depend
entirely on vour application — and your
budget ! @

Philips Test and Measuring Instruments
recently added these two DFMs to their
range. The upper one, model PM6667, covers
10 Hz to 120 MHz. The lower one , model
PM6668, covers 10 Hz to 100 MHz and has
a prescaler covering to 1 GHz. Both feature
seven digit LCD displays.
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Dont throw away hatteries
.. money

Use GE Rechargeables

From the frontiers of space to the products in your
home.

When reliable batteries were needed for missions to the Moon
and Mars, General Electric was a leading supplier. Now GE's,
Nickel Cadmium battery leadership has pioneered a low cost
system for you that can recharge all of GE's popular battery sizes
(AA, C, D and 9 volt) up to 1000 times, with a single low-cost
charger.

If you're tired of buying batteries, it's time for GE Rechargeables.
Rechargeable batteries make sense in today’s value-conscious market. GE's proven efficiency and
dependable system is rapidly attracting more and more consumers to the advantages of GE
Rechargeables.

Convenience: Charge overnight or keep extra batteries charging, fresh and ready to use.
Longlife: GE Batteries are rechargeable up to 1000 times and they will last for years.
Performance: GE Rechargeables maintain voltage for the life of the charge to
keep your products operating with steady performance.

Warranty: Guaranteed not to leak, with resultant damage to your product, plus

all GE battery products have a full one year warranty.

Economy: One GE Rechargeable outlives 100 or more throwaways — ever

the long-life alkaline kind.

Tests show that one GE Rechargeable Battery outlasts:

350 Alkaline AA size batteries in a photo flash.

140 Alkaline C size batteries in a cassette recorder.

250 Carbon-Zinc D size batteries in a torch.

100 Alkaline D size batteries in a motor-driven toy.

150 Alkaline 9-Volt batteries in a calculator.

Available from leading retailers.

Trade enquiries: = =
Australian General Electric (Sales) Limited,  C. G. E Marketing Services, F

86-90 Bay Street, 117 Burnley Street,

Ulimo, New South Wales 2007. Richmond, Victoria. 3121. ‘rechargeable
Rank-General Electric Housewares Pry. Ltd. glacg:\li.um

296 Ferntree Gully Road, harg pattery

Notting Hill, Victoria 3168.
plus regional offices in Caphal City areas.
Products from the Wonderful World of General Electric

GENERAL @D ELECTRIC

® Trademark General Electric Company
USA World's Largest Electrical
Enterprise

Nevits

Lad W
battery

Batteries that last for years!
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Toys for a bored
consumer society

Dennis Lingane

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

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

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

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

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

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

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

Video boom

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

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

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

RCA showed its video dise/player and
announced that it would launch
America wide in January 1981 with a
massive software back up. Matsushita
exhibited their JVC VHD video disc
Show organiser Jack Wayman says it's a “‘sexy
industry” and the show should be a **sexy show"
— how that relates to electronics is left to our

imaginations. All pictures in this article courtesy
of Geoff Matthews from Convoy International.
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system but said that launch would not
be until the end of 1981. It has signed
G.E. and Thorn to back the system.

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

Al Bergano from MGM (which joined
the video software market only four
weeks before the show)says that his

The ultimate in loudspeakers ? — the $20 000
Infinity monitors. it’d be cheaper to book a lifetime
subscription to the five best concert and opera
venues in the world.

Technology for the energy conscious — solar powered receivers

company will be putting film out on
cassette within 90 days of it being
released in the movie theatres. He’s not
alone — Columbia, Disney, United
Artists, Paramount and 20th Century
Fox have all joined in the video hysteria
sweeping America.

Audio fade-out

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

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

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

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

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

TV comeback

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

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

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

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

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

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

Computer standstill

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

Atari chief Ray Kassar says that in-

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

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

Saving energy

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

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

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

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

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

The units cost about $60 and are
selling like hot cakes.



Novelty audio items abound — the Bone Fone (you wear it around your neck

llke a scarf) being a good example.

Carry-around sound

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

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

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

Stealing scenes?

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

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

Remote control

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

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

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

R N

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

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

What’s it all about?

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

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

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

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

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

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

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

Entrance to the vast maln show venue in McCormick Place.

2 ~ LSSy

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

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

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

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

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

ABOUT THE AUTHOR

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

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

He travels extensively and writes for such
national circulation publications as Playboy,
The Bulletin and ET| (when we can afford
him). He has admitted to having a wife and
son who, it is rumoured, he does see occasion-
ally. Dennis has been asked often during the
last two years to write similar columns for
Sydney newspapers but has consistently
refused because of what he describes as
the “buy an ad. and we’ll give you a nice
write up’’ syndrome, When newspapers
take the industry seriously he says he will
write for Sydney papers. Meanwhile, he
refuses to give up his W.A. sunshine and
sailing.

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

H 8 kit you want to build is not listed, the parts may be svailsbis snywsy.
Chec the Dich Smth Catalogus or cail in to your nesrest Dick Smith stors.

CHASER (See EA August)
Compiete kit. including front panel Cat K-3145 $69.50
PCB only Cat H-8379 54.80

NASA POWER CHOPPER (See EA August)
Short torm kit (All components & PCB} . . Cat K-3328 $16.50
PCB only Cat H-8378 $3.00

LEDS AND LADDERS GAME (See EA August)
Complate kit inc. printed panel .. Cat K-3390 $15.75
PCB only Cat H-8378 $3.00

LED TACHO (seo ETI August)
Short Form Kit {includes PCB components
etc, but no case = build it Into your dash
board). .Cat. K-3240 $27.650

{Above kits are rom magazines’ torecasts. We will endeavour ol
have these kits on sale when the magazines are relsased. however.
delays can occurt Please enquire at your nearest Dick Smith Store).

FASY NICAD CHARGER (See ETI August)

PCB only Cat H-8627 $3.00
|All other components n this kit are normal stock lines)

GUITAR/PA PREAMP {Seo ETI August)
Shon form kit PCB & components. no trans-
former or case). Cat K-3035 $29.50

300 WATT AMPLIFIER (See EA Juns)
Printed Circuit Board only Cat H-B376 §9.95
{Most other components are normal stock lines).

TV CRO ADAPTOR (See EA May)

Cat K-3060 $29.95
Cot H-8376 $3.76

Compiete Kit
Printed Circuit board

AT LAST! A CHASER!

Is pssponss 1o huge numbars
of requests, Elsctronics Aust-
valis have produced s fight

fash rate, suto revarse, auto
invert, otc ofc. [t is & graat
compenion to our populat
‘Musicolor.  Cab K-3145

569
TV CRO ADAP

H you're like many people, the old BEW TV is sitting around
doing nothing. And you've probsbly siways wanted s CRO. Why
not use the old TV? This simple kit trom Elactronics Auatralia
tumns your TV into an sudio oscilloscope which you'll find very
useful. The kit i
complets with inst-
ructions. Compars
our price with others!

PUT YOUR
OLD B&AW TV
TO WORK!
Cor k3050

529% o=
AMATEURS: Don’t miss

our exciting new Yaesu contest!
Full details on page 96 . . .

ADVANCEB ELECTRONIC

UNTS ELECTRONICS

SEEN IT YET?

OVER Cat. X-4006 | STOP P !
SOLD IN 1 Currany stocktssosl'dso: 3:
6 WEEKS! AUSTRALIA'S Shipmant dug 5pop, L

Everyone’e telking ebout the System
B0. Australia’s best valus in
computer! Compatible with all Tandy
level 1l softwere, but much, much
cheaper! But it's much, much more:
100 ouf edvert on pages 82 & 43 fer

dotails of this incredible
1

FASTEST
SELLING
COMPUTER

‘695"

ALL ITEMS
AVAILABLE
SEPARATELY

o Srae— INFRA-RED
Now! ‘

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

A budge! iran for the hobbyist beginner of expert. dsal for
ol slectionic sssembly work. Cat T-1300. Normally $9.76

2509 ROLL SOLDER

Ecanamy pack of popular 1.28mm solder: enough to last you
for many, many projects. Cot N-1613. Normally 54.95 roll

SOLDERING STATION

Our incradibly popular 3-in-1 s1and which helds PCB et sny

angle, iron and salder. Incradibly versstile. you'll wonder
how you got slong without tt Cat T-5700. Normatly $18 50

EAM
Graor for hallways. doorways. (shop doors
aspecialty) Eosy inttallation, ust connects to

NOW: TWO BASIC BOOKS Professional | msw sam syiem Complste with intra-red
Quality 1, W | "=
Metal Film |80
Resistors o =.1¢
*1% Tolarance! 1-5080 _ 1

'Compotmvory priced |
“10 OHM - 1M range
*T.C. 100ppm/°C

* Excellent constructon
& solderability
charecteristics

“Available EX STOCK

“0 5:
Bd.

PER 100 OF SAME VALUE
| —~—

Cat. B-6103

Cat. B-6200

Yes — you askad for Sem, 30 here Gy are Winten in language anyore can
wderstand, and they start of the basccs (ks how 1 tum i ord). Now there an
wo books, simdar i comem bt asch witten specricady for s ovn coraputar
systam. The frst s fag the supmt Exxdy Sorcarw, the sacond i for the ncraddly
poputas Dick Smeth system 80 {buf N siso appies © the TRS-80), i you don't
Inow what 8 computer i ol about, then these books wil heilp you uderstand!

16K UPGRADE
KIT: SAVE $30!

Just rewased. Dust covers 1 nst the

Sorcerw and Sysiem 80 Great po- SORCERER: Cat. X-3008 s
taction for your valustin svestmet.  SYSTEM 80: Cat, X-4008

Dear Customers
Quits oftes, products wi

problems may hold up daiivary of ...mma
goods 1o they are not in the stores when
he sdvert appears.

Plaess don't blame the stors manager or

19 1ryimg 10 say i thet. if you are
about te drive scruss lown to pieh up &
particular product, why not give the stors e
ning Rrst: just » cosat

Dick Smith and Staff

e e e e ]
PROTECT YOUR VALUABLE COMPUTER.

9%

4116 RAMs for upgrading yo
computer memory. YES! These a
top quality 250nS types which are
suiteble for ALL microcomputers.

buying so many of these that
1 huge 13 discounts:
our savings on to you.
You reap the bane! X.1186

ONE-OFF
BARGAINS!

We often buy samplas from ovi
sted to destruetio
op 1n a3-new condition. Hece
we have thiee 1ampies which we no
longsr need. st savingt of over 50%
of nonmal retad prices! Thesa samples
are s0ld sinetly ‘ss i, with any
teutts and no warra They ary
only fram our Masl Drder
't North Ryds on e first coma,
first soved bais. (Personal callers
welcome)

Thinker Toys "Wundarbus' 20
No documentation; list pnce $226 00

Ona only for $99,001M!

Thinker Toys ‘Keyed-Up BO8O"
Again. no documantation. List pnce
$310.00: ona only tor $149.001

ESCON Universal Iniertace
4 ) for connacting 1M Selectric 1o &
computer vis Cantronics or RS-232C
port. Not worlung. sample 18 minus
solenceds, (Easdy obtamable) Current
rotml $729. one onty $290.00M!

SUITABLE FOR KL COMPUTERSI $
79 i

Incredible bargsin trom Dick: Ssve
INCLUDES

» massive $30.60 on this pack of 8§
INSTRUCTIONS

WORD PROCESSOR

KEYS FOR SORCERER
11 speciai red heylops with word processor SI 495

legerds smbossed on them, fo repiace the
umeric keyped keys when using the Sorceres e

SET OF 11
Cot X-3085

» word processor  Makes cemembering the
word processor functions 10 much sesier

COMPUTER MAINS FILT

Don't ksa tha! emgortant program
trough  mans sphas! Thes fiter
removes the gremins that coms down 2
B powes cord whech causa programs &
o oash l'um'uunns75 &

computes vaers Cat M-8850

ed below are re-selle o stock a large range o

PJ 0'BRIEN ELECTRONICS

[25-1n-1

KIT
$15%,

Cat K-2032

Hers's ons for the kids {and maybs the not-
so-youngl} An expeimenter's kit featuring
tha latest fisld of electronics, salsr powes,
Laarn mare about thus tescinsting subject
with thess 25 projects: oll in one hendy
pechags.  Cat K-2032

IThe incredible Time

IS BACK!

lking geme. A lot of peapis have
Now they'te beck: but hurry, stochs

cial micopre
. no 1ape cacordingst

W THE SPEAK & SPELL IS EVEN BETTER i
Thres new pliig-ia modulss 1o extend
the Spask b Spail's vocebulary and

gres it mose dnterasting varistions:
Yowell Power (X-1308)

i
SPEAK’N’SPELL

A lot ot customers have missed out on the Speak b Spatl

10 tasching your children Im-r conetruction end sp
It o1 IC ta synthe:

ALL THREE FOR ONLY:29%

YOU'VE
SEENIT
ON TV?

ine from K
Turn on and off any dom=
estic appHances when
you want. Completely
settable. Heaters. elecing
blankets, secunty hghting

pool filters, ete eic. A m..§24
bargaint Cat. X-1120

TOP  PROJECTS'
Vol. 6 (trom ET1).
A hoge setection of e TOP Hm(m
best of ETY projects 162
pages Cot B-3649

339&

WEEKEND PROJECTS
For the radio amateur
A collsction of quick end
sasy proects tor amateurs
Bom the pages of OST
(ARRL).  Cot8-2213

3450

COMPUTERS AND
COMPUTING
Another Nandbook from
ET. 154 pages of articies.
(OGS, exapmant reviews
eic. Good vaive!

s4 Cat B-5095

(A
®

-
s7g§F

5a The Quadrant, llllnculnn lu (317 075)
AERO ELECYRONI Ca

123a Bathurst Street. Hobart. Tas, (348 232)
AMATEUR'S PARACISE

121 Necong Street. Southport. QId. (322 644)
A& M ELECTRONICS
785 High Street. Wodonga, Vie. (244 538)
COASTAL ELECTRONICS
43 Vulcan Strast. Moruys, NSW. (742 545)
COFFS HARBOUR ELECTRONICS

Shep 3. C/M Plaza Pack Ave. Cofts Harbour, (525 634)

ERVSUI[ TV RENTALS PTY LTD
6 Crystal Stret, Bioken Hill. NSW (6837)

DECRO ELECTRIC

Cnr Magellan S1 b Brusner Hwy, Lismore, NSW. {214 137)

ELEXTRON 200
181

0
Wharl Rosd, Newcastie. NSW, (262 644)

ELECTRDFIX
133 Malap Strast. Geslong, Vie (97 827)

EDODWIN ELECTRONICS

123 Station Street. Blackhesth. NSW. {878 379)

HAWNKESBURY ELECTRONIC CENTRE
111 George Strest. Windsor, NSW. (773 411)

8 Nail Strest. Toowoomba, QId. (326 944)
HUTCHESSONS COMM“NICAUONS C!NTRE
5 Elizebath Street, M1 Gembier, SA, (256 408)

N T S en. a0 210 5891
KINGSTON !I.!CTRONICS RECOHDS
Channel Court, Kingston, Tas. 02}
KB ELECTRONICS & MARI E

361 Main Terrace. Gersldton. WA (212 176)
KEN'I’ ELECTRONICS

Stugrt Highway, Darwin. NT. (814 749)

lVﬂEBIﬂD ELECTRONICS
50 Berry Streat. Nowrs. NSw. (25 525)
MELLOR ENTERPRISES
Shop 2. Farsythe St, Whyalla Norrse, SA (454 763)
M&W ELECTRONICS
48 McNamare Strest. Orange. NSW. (826 481)
NAMBOUR ELECTRONIC SHOP

hop 4, Lowan House. Ann St Nambous, Qid, (411 60%)

N
uﬂ'ii‘"'s.“kf.“!!‘.ﬂ,.ﬁf vie (528 262)

POWER'N'SOUND
|.‘9ru!nnin §un|_ Traratagon. Vie. (743 638)

MELBOURNE

dloranos -
P =

RICHMOND

Li i‘vh

2 Wee Was Straet. Walgett, NSW. (243)
runm ELECTRONICS

East St Rockhampton, QId. (21 058)
souuu COMPONENTS
78 Brishane Street. Tamworth, NSW. (661 383}
SUMNER FLECTRONICS
95 Miichall Straet, Bmdlp. Vic (431 977)
STEVENS ELECTRONIC
42 Victons Street, Mlchlv Qid, {51 11])

SII.ICDN CHIP ELECTRONICS
uite 3. 98 Bridga Street. Muswellbrook. NSW.

'I'ABLELAND RADIO SERVICF

2 Juch Strest. Atherton, Old (312 017)
TOMORROWS ELECTRONICS & H) Fi
88 William Street. Gestord. NSW. (247 246)
YRILOGV WHOLISALE ELECTRONICS

0 Princes Hvlv Foiry Mosdow, NSW. (831 219)
THOPI
249 'ulhlm nm Vincant, Qid (791 421)
WABGA WHOLESALE ELECTRONICS
B2 Forsyth Streel, Waggs, N

VlKING ELECTRONICS PTV l'l'l!
108 Gold Cosst Hwy, Surders Paradise, Qid. (383 280)

BURANDA

CHERMSIDE

Super Stumper 1 (x-130) $4 T35
Super Stumper 2 (X-1302) 17w %1300

PLAYMA R GRA ALIZE
YES' Bulid your own grephic squalizer end save $7000' Easy 18 build with
comprehensive step-by-step insteuciion manual (mupmumuu of the magesine

B8 ot e T oo | —
Wﬁwumﬁ i

why not give 1t o go?

39950

Cat K-3500
AN 1 | 11; U
BRUOU d PH ¢
d Dand ong Rd a0
a 0D D g oad
(o] -
CANBERRA ADELAIDE

-

cowum B

399 Lonsdale Street
Ph (03) 67 9834

656 Biidge Road
Ph {03) 428 1614

186 Logan Road
Ph (07) 391 6233

842 Gympwe Road

Ph {07) 59 6255 Ph

96 Gladstone Street

414 Willam Streer
Ph {09) 328 6344

60 Wright Street
Ph (08) 212 1962

062) 80 4944



THE BARGAIN OF THE CENTURY!! LEDS AND LADDERS GAME
ADIRECTDRIVE TURNTABLE, NEW, UPGRADED CIRCUIT AS IN EA THIS MONTH: AND
INC.CARTRIDGE, UNDER $20011 ITS $1.00 CHEAPER THAN IT WAS IN 1976
Impossible? No! Dick's lm:mdlblo buik-buying power now ~ A X
brings you this superb direct-drive turntable at a ridiculous ¢ Glo? K8 1
price! It's 80 new, we haven‘t sven taken 8 photo yet . — g‘:lz’:’;i::.':s"gg L’Nl';"::égh:k‘:. 'g:‘“‘: WAS $16.75
stocks ara due in by the tims you read this. L described by Electronics Australia back in IN 1976
Check out the features: and the value! - 1976. Now EA have come up with a new
©® Heavy duty discas! platter with strobe 4§ S version of this game which Is easier to build,
: g:l:m::‘::"l‘)f":oor;:;\;nr with pitch controt P ! /-ff and just as much fun. Can you climb out of NUW UN I.Y
@ Housed in magnificent wooden plinth with clear cover ETE ::,,:;’" LR Plaateidnay
® Compiete with Shure magnetic cartridge. s :&"“ u\!“— And the best news of all: this kit is actually
E T1C_ | CHEAPER than it was in 1976. Yes. $1.00
AND THE PRICE. B0 coo nsos :”f;;‘mn chuper. daspie 4 yaars of ifaion s

EFFEMARISE YOUR CAR [W& %" | HANDS OFF!

o s e Hows 5 ) SPEAKER PHONE FOR
baaty a powertut st it HANDS-FREE TALKING
;";"" ';“’:"' I" o '°': What & beauty! You've seen them on overseas TV

ket oot ]| Shows: bee they are i Austialia Push-button dialling

wp-vmmel rubbish
any do-n-yourselt [lj With last-aumber memory. boud or soft volume control

FM has arnved: Con your car radio prck it
up? Coma up tu tha clean signals of FM
with this superb Dick Smith car cassette
radio besturing FM (as wall as AM). Eosy,
do-H-yoursalt instellation (instructions
included) Racommanded.

e

Cor A-5980 mun.r‘nn Incredible value, use in piace ol conventional phone
R sl49“ﬂ OUA’UTV CO-AX SPEAKER S oo
@ FM STEREO S iy 339“ 45 $ 50 “;L:‘:';:LEJL,;":B v
® STEREO CASSETTE iy g g 49 gt~ g

autotade. tone controls B VU meter,
Cat K-3492

gy
CLEAN, CLEAR, UHF CB
ULTRA HIFI | COMMUNICATION! | ANTENNA sn(.KETs

That's what you get with the Phips FM320 UMF ':":n:vu ; LEAP

MORSE KEYER

© 30 WATT RATING! ","-""’"‘""- o Ve ot

T rado. Use ¥ o barsnesss or pleasure. with 40 For sl hams o would-be-hams!
hu ety punch Great atwra o sl
@ 90x30x100 mmi! e & channet o choose from Dere's plenty of clewr | w20 This kit includes paddle b ail
= turt space I 8 4 pramum, Arg [ OO space avalatie. Degtat ad-out it Ousity ks ” components. inc case (panel 3

ot o low, low prce

pertecily with the Austrghan Teiephone System. currest cotree! proportion, mbuitt oscilletor

construcean I IN PI“CE! PLEASE NOTE. Although thess thres devices work [N NIINENY

L LT DI LTI TR  cequistions do not pecmit them to be used tor this puipase Suits most franscevers

with expensivs I1C's?

T, ] <1 . o M
, TS g | G JCALCUDIALLER

there's no excuse as Greal for busy executives, secretanes. of even the
Cat. A-2380 our IC socket prices [lhome Remembers 32 numbers, dials them for you at

SCREWDRIVER | WHAT DO YOU BUILD e i ?.,'MZ?K.Z',LI’"L';?“;?,“'J'M."{:.‘Ki."u‘";;.ﬂk‘!.L‘él.‘
BARGAINS! PROJECTS INTO? DOWNWARDS! A this for only

(AN sockels are DIL type)
What ¢ bargas? 10 preces You've just built a superb project Goes parfectly, too. But Pine Cat No Was NOW:
for dess than 4N

what do you build it into? It's been & problem up till now! 8 P-s086 30¢ 20
Flat blade. Phobics, cange of SOLVED! We've just relesssd stocks of two of our most 14 P-4140 35¢
ongths. a0 for ondy

usatul project gas ® Playmaster Amplifier and the 18 P-4160 35¢
3 ‘PLAYMASTER' CASE:

Ca T-4000 (370 3250 180mm) Passivated stoel, mBLEMS?

with holes in front and rasr for pots,
NIBBLE, NIBBLE swiiches, tormnais, otc. Biock vinyl

under $100M 40MHZ tanchwidth {you can

W79u =~
/ ;::4, ¥ sggsu o it e oy 4

Musicolor {see sizes bsiow). Rugged construction, but 18 P-4180 85¢ .?J o 200MH; by adding one 35HI0
look reslly great. Add your own front panel and you've got 24 P-4240 30¢ Cat K-3437 K 2-5380 @ $1500)

& professional looking project! a0 P-425081.90 S50¢

Cat. X-1176
USH BUTTON DIAL

Reploce your rotary dial wrth this 20th century push-button

9kHz WHISTLE .~ 57
FILTER g >

A very common request ¢ fw 2

Accther bargam i the hobtst. Don't finish top. Cot H-3110. Was 51250, W snstomer 1o operate 115V equip- Tvpe ideal for prnate "‘1"9"'“'""""'“'“‘ Swmple & B ¢ioy vour AM listening without L \\ e
stuggle: ndble ot holes. comess, e 5995 ment from 240 voita Here i i rated colour-coded ww installafion those snnoymg inter- station whusties
. i atribiey, 996 aew i b to BOVA (suts most audeo & e Sokdeiky seqlited, Grest ‘; Easy o buikd k1 adds on 1o aimast
materal even the stoel ‘MUSICOLOR" CASE: entestanment  appliances), mn, & ‘;\( veive!. Cat X-1175 4/ any tuner, & must for m saous s I 975
Mo hobbyist  shoud  be (250 x 200 x 80mm) Sendar to sheve 1it ll approved. raady to piug P Cat K-
vmnn—s ﬁ' ® great range of smalier propcts s ﬁn
Ca H-2160 was stosa. $795 |

Cat. T-4340 Cat. M- |‘|56

s 95 f'!)r., f Pt 3496
vnrm-:mrmnzncm A cgrgv SYSTEM COMING
OU WON'T BELIE . '
FOR UNDER $400! wvglsy S'aoy.l

® SEC
) gURVEILLANCE 7] -t-g', kit computer for under $400.00?7??

| ® MONITORING J YES! After many months of painstaking
® HOME, OFFICE i design and development, the all-new
g NOVA 80 kit computer is almost ready
for release. You'll be amazed at the

You won’t believe
the ditference a
Graphicl:‘Equallxer|
can make to your h -

i system without %\:\
trying it for yourself! = N

= <
They can make a set of $50 speakers sound .«% TN .
like $150 of $150 sound like S45011 - S5

tions! Extramely

1 weight snd .

The difference is staggering: and the best part of ail 8). Campara the incredible features for the low price.
% hoose the. e of saundsyoiiMie eskest. price of this system with others snd Like:
A pe i i you can still wetch TV when ir's not ® Pawarul BASIC interprater wncluded in costt
{magine: tailor-made sound! Cat. A-1650 %G bulnuc s o monitort 2-80"Vased oicietraoksntl
Just hook the graphic equalizer up to your amphitier, WANT T TV amera; Cat X-1195 On-board RAM of up fo 38K
and adjust the siider controls. If you don't like the Your g::l’lb [ JEASERRAS (V-1 N :;:'02,‘::"::::."."‘ N 13

. - oar
way a particular piece of music sounds, change it! s I"] SEE THE pLa YMASTER BOTH FOR 5398 M,,,,.,,,,,'.u, TV sutput “on board" (Vides
This superb unit atso features the latest LED level CRAPHIC EQuatssER | output 100)
display: looks really impressive as it shows the level ON 0PPOSITE PAGE! (Itams svsilabls separataly: Camere $298; TV $93) Aace ‘on board festremely

ol your music.

F- W AWA | quelity fibragless
AND WHILE YOU’RE IMPR T THRO \

. GOOD BATTERIES! Aconghmasre et N SRR b
Why weste money? Chech ovt your wrtuslly eliminetes wiringd
@%Mm-w-mwmmm "
= wlatadesiolidl YES, all this - and much,

B leh in them. Check il stsndard
= Nl much more. See our ads
65 ngenious’

@s g5 next month for more
9 Cat. @-1525

any b osystem gat on
AM 100!

exciting details!
Cat. A-1350 Cat. A-3500

DICKSMIELECRDNICS (T
SYDNEY GORE HILL CHULLORA PARRAMATTA BLAKEHURST WOLLONGONG MAIL ORDER AND SERVICE CENTRES:
rd | Cox Lane Cove & Waterloo
rro R, North Ryde NSW 2113
i (Mondey 1o Fridey,
3| ‘ IAM 1o 5PM only)
¥ % el SHOPS OPEN:
=) ot g
125 Yok Street 162 Pacific Hwy Grose Street Princes Hwy 263 Kewa Street P (02) 868 3200 12 NOON SATURGAY.

Pn (02} 290 3377 Ph (02) 439 5311 Ph (02) 842 8922 Ph (02) 663 1133 Ph (02) 545 7744 £A{02) 28 %0 Jetedant hhooesuiu)




A 6.5sMHz Bandwidth Laboratory

Osctuoscope for just
.

($183.26

SI 990

wALL NEW SOLID STATE
* HIGH SENSITIVITY

*COMPACT AND RELIABLE
Designed for Australia to outperform
oscilloscopes costing much more! Solid
state electronics throughout ensures
extremely low drift and almost instant
operation.

SPECIFICATIONS:

VERTICAL DEFLECTION

Sensitivity: 10mV/DIV

HORIZONTAL DEFLECTION
Sensitivity: 500mV/DIV

TIME BASE

Sweep frequency: 10Hz-100kHz in 4
ranges. Synchronising: Internal & external
POWER REQUIREMENTS

100/234V 50/60Hz APPROX. 10W.

Excluding Tax)

aboratory
sciloscope

DIMENSIONS
202Wx160Hx305D (mm)
WEIGHT

APPROX. 3.8kg

COMPREHENSIVE USERS MANUAL

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

Cat. Q-1281
P&P $1.00

100MHz
Universal Probe

Make your job easier with this
versatile high spec probe. Has
3 position slide switch In the
lead & 1.5 metres of cable.
Complete with

all accessories

& comes in a

deluxe plastic

wallet. Use

supplied with each unit. with the above

adaptor (or

1 4 3 8224422042 2 2 with any CRO).

FREIGHT ANYWHERE
IN AUSTRALIA
$6.00!

BELOWCOST!

Cat. Q-1280

Here's what Electronics Australia magazine had to say; (June 1980)
‘Our overall impression of the Q-1280 oscilloscope is that it
represents good value for money’.

Ideal for the hobbyist who cannot afford an expensive CRO & yet
get the performance he requires.

‘The best part of all is the price - just $199, including sales tax!’ \ Cat. Q1245 P&P $3.00

DON'T BE FOOLED!

A precision, 500MHz 6 digit DFM for less than $500???

Sounds impossible — but this counter can out-perform
many units costing hundreds of dollars more!

Who makes it?

P e P The Yaesu Musen company of Japan — one of the world’s
o Tk O = largest manufacturers of top quality commercial and

rﬁ:g-sc;’s ri?‘? amateur receiving and transmitting equipment.
If you need a quality counter at the right price, you need
the Yaesu YC-500S. Ruggedly designed for years of

trouble-free operation.

High accuracy: one part per million!

* Frequency range 10Hz to 500MHz
* Choice of high or fow impedance

Amazing value at only ;4 7500

(EVEN LESS WITHOUT S[TAX!)
* Temperature range 0° to 400 C

* Dual power: 240V ACor 12V DC I )

PRICES CORRECT & STOCK AVAILABLE AT TIME OF GOING TO PRESS

SHDPS DPEN SAM 1o 5.30PM
{Saturday: 9sm till 12 noon)
BRISBANE: Hall hour esrier
ANY TERMS OFFERED ARE TO
APPROVED APPLICANTS ONLY
RE-SELLERS OF 0ICK SMITH

PRDDUCTS IN MOST AREAS @
OF AUSTRALIA

BELOW COST FREIGHT
anywhere 1 Austealis for S6.00!1

Ph 67 96834
Ph 428 1614
Ph 391 6233

125 York Street, SYONEY.
Nsw|‘7 Hume Highway, CHULLORA.
162 Pacific Highway, GORE HILL.

Ph 290 3377 |\

Ph 642 8922

Ph 439 531% QLD‘“ togan Rold
30 Grose Swwaet.  PARRAMATTA Ph 683 1133 842 Gympis Road, CHERMSIDE. Ph §9 6255
613 Princes Highway, BLAKEHURST  Ph 546 7744 | ACT 96 Giadstone Strest. FYSHWICK  Ph 80 4944

263 Keite Street. WOLLONGONG. Ph 28 3800 A 60 Wright Strest. . ADELAIDE Ph 212 1962
A 414 Williem Street.  PERTH. Ph 328 6944

MAIL ORDER CENTRE: PD Box321. NDRTH RVDE NSW 2113. Ph 888 3200. PACK & POST EXTRA.

RICHMOND
BURANDA




Project 564

Digital clock

features huge display

Here’s just the thing for the kitchen, workshop, garage or
shack — anywhere in fact, you need a digital clock that just

can’t be missed!

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

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

Design

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

Barry Wilkinson

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

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

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

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

ETI August 1980 — 27
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Project 564

To derive a ‘minutes’ output, the
50 Hz mains frequency is divided by
3000. To perform this division a 4040
12-stage binary counter is used. As this
provides a total division ratio of 1:4096
(2!2 = 4096) the counter has to be reset
once it reaches the 3000th count. To do
this we detect when the outputs of
stages 4,5, 6, 8,9, 10 and 12 are all high
and provide a reset pulse.

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

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

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

Construction

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

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

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

Commence assembly by soldering in
all the resistors, capacitors and diodes
and the two transistors. You could leave
the power supply’s electrolytic capaci-
tor, which mounts on the rear side of the

PL24/20VA {
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Inside the clock, showing how we mounted the transformer. Take care with the mains wiring.
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| button when the colon is OFF. If the minutes

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

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

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

Setting the time

1. Switch on.

2. Press the minute button (the right hand
one) until the minutes display is correct. To
prevent multiple pulsing due to contact
bounce. the button should be pressed and
released when the colon is OFF.

3. Set the hours in a similar manner 1o the
minutes (left hand button). If the minutes
display is less than 40, again operate the

display is 40 or more, dperate the button
when the colon is ON.

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




TABLE 1: Value of ballast resistor for the LEDs

RESISTOR 1.6V LEDs
R7, 10,13, 14,17 180R
R20, 28, 26, 29 180R
R8, 9, 11, 12,15, 16 270R
R18, 19, 24,25,27,28 270R
R30, 31 270R

QUTPUT PINS 1,2,12,13.04 1C2

1
L

—

ment before soldering the other leads.

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

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

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

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

We mounted our clock in a convenient
plastic 5iffy’ box measuring 196 x 113 x
60 mm. The PL12/20VA ‘low height’
transformer is screwed to the rear of the
box. The mains lead enters one side
through a cable clamp. The pc board is
mounted on three 58 mm long bolts with
nuts positioned at a distance from the
rear of the case determined by the

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

i

2viEDs = |
m—l ﬂ
150R
150R PN 13163 | l
180R
180R PIN 8.8 1C1
180R
PIN 10 1CY
Waveforms around IC2 and IC3.
height of the transformer.

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

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

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

The front panel may now be tackled.
A large rectangular cutout is made in
the front panel, just larger than the
display. A piece of circularly polarized
plastic is cut to the outer dimensions of
the case, using the case as a template.
As we chose red LEDs, we bought a
piece of red plastic. For other colour
LEDs, use grey. This plastic is available
through Polaroid Australia. Lay the
case face down on the piece of plastic
and scribe around the edge. Remove the
case and carefully cut around the scribe

I i . |
Top waveform shows the input to IC1/1,
lower trace shows the ac input to R3.

mark. Next, place the panel over the
piece of plastic and mark where the four
panel mounting holes are located, then
drill them. Two further holes have to be
drilled in the plastic panel to permit
access to the time setting push buttons.
You're going to have to use a little
judgement in locating these, but they
don’t have to be located all that accu-
rately, just such that a match can be
inserted to depress the buttons.

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

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

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

How the LEDs were mounted. The ‘shoulders’
on the*leads are bufted against the pc board.
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Yau're covered by more than Car cover that covers beauties of insuring with AGC.
the terms of a policy with AGC. Australia. We also offer a Pay-by-the-
You're covered by a name. Buying car insu(ance from the Month plan. '
A big name - AGC Insurances. place on the corner is fine. And we have a no-claim bonus
) But what happens when you that reaches 60% in just four years
An insurance company that have an accident far away? and is cushioned so that all the bonus
has a policy all its own. To give you That place on the corner is still  is not lost from just one claim.
almost more protection than you back on the corner. Six household covers in one.
need. For less than you'd expect. AGC covers Australia. It's hard enough getting a
In car, home and contents, So wherever you go, you won’t be home together.
boat and trailer, and caravan, left stranded. That’s why AGC has now put

insurance. And that’s just one of the 6 kinds of essential cover together.



‘over-protective’ insurance company.

In one simple policy.

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

It also covers death by
accident.

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

Cover for boats, trailers and
caravans.

You want to get away from it all
on holiday. But you don’t want to get
away from your insurance company.

That’s why you need AGC
Insurances. Wherever you go,

AGC is nearby, because we cover
Australia.

Business protection.

If you run your own business,
AGC can tailor a policy to provide the

protection cover you need here, too.
Sydney: Phillip & Hunter Streets.
Melbourne: 31 Spring Street.
Brisbane: Tank Street & North Quay.
Adelaide: 10 Pulteney Street.

Perth: 250 Adelaide Terrace.

Hobart: 161 Collins Street,

and offices throughout Australia.

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

AGC959 FCB



"ROD IRVING ELECTRONICS

425 HIGH STREET, NORTHCOTE 3070, MELBOURNE VICTORIA.

SCOTCHCAL

FRONT PANELS FOR ETI
AND EA PROJECTS

ETI 452 Guitar Practice Amp . . . ... . $4.80
Series 4000 Any colour . , . .. .... $12.50
Moving Coil Pre Amp. . . .. .. ..... $2.00
577 PowerSupply . . ... ... ..... $2.00
455 Loudspeaker Protector . . . . ... . $2.70
Variable Power Supply . . . . .. ... .. $2.70
LEInear ONMBRARy &« o s ot s o5 & wa s $2.50
Muscle Activity Meter Scale . . . . .. . . $1.40
ETI 576 Electromyogram . . . . . ... . $2.80
561 Metal Detector. . . . . ... ..... $2.50
EA Capacitance Meter . . . . . . ... .. $3.50
EA Flash Exposure Meter . . . . . ... . $4.25
EA Sound Triggered Flash. . . . . .. . . $3.50
EARSIaVe, Flash, . L, ;s 5 aimes pa= =y $1.20
EA Playmaster Graphic Analyser . . . . . $8.50
EA Metal Detector 79md9. . . . . ... . $3.90
EA Pulse Generator. , , . .. ....... $4.80
EA Square Wave Oscillator. . . . . ... . $2.50
EARFZBridge. . . .. .......... $3.25
EA Thyristor Tester . . ., .. .. ..... $2.40
EA Quartz Frequency Reference . . . . . $2.70
EA Multi Monitor. . . . ... .. ..... $1.90
EA Experimentors Supply. . . . . . $2.80
EA QuizMaster. . ... ...... ... %$3.70
EA Variable Wiper Delay. . . . . .. ... $1.10
EA Playmate Stereo Amplifier . . . . . . $4.50

All front panels available from day of release of
magazines. When ordering front panels, specify
colour of lettering first, then colour of back-
ground.

KITS & CIRCUIT BOARDS
- - ‘1" Pl (Kits of parts inciuding
= quality fibreglass
boards)

ETI SERIES 4000 AMP

@ Complete Kit, woodgrain sides $179.00
® Rack Mounting................ $185.00
o Quality front panel to suit above...$8.99
o ETI1 470 kit of parts...... ....19.90
® ETi 480 kit of parts 100w (incl. brac-
Ket)................ cerernnn19.75
o ETI 470 PS kit of parts. e G 5
{includes reiay, not transformer)2

o Transformer to sult 2.90

o ETi 471 pre-amp ....... 4550
® ETI 585R ultra sonic RX 15.95
e ET! 585T uitra sonlc TX .. ......8.95

® EA 79 SF9 sound flash trigger....... 15.00

® All parts availabie for DREAM computer

roject.

o P.C.B.'S (all quality fibreglass boards)
ETI 574 disco strobe......... ...2.80
ETI 549A metal detector................... 2.75
DREAM circuit board. .10.90

NEW PRODUCTS!

HEX KEY PAD $24.90
63-key Keyboard $55.00

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

Inc tax $6.50 ea.

Soar Model
501A

4 digit
LARGE

LCD
DISPLAY

Send for
specs.

$69.00

Add $3 P&P
and certified
mail.

Project Boards (Fibreglass)

ETI 043 1.40 | ETI 4508 ... 1.90 | EA 78N6.....3.20
ETh 044 1.30 | ET! 480..... 2.40 | EA 78NG4.. .2.50
ETI 047 1.50 | ETI 480PS . 2.40 | EA 78UT4...3.90
ETI 061 1.40JETI481M ..2.00 | EA 78T3... 4.20
ETI 062 1.80 | €T 481PS *.3.50 | EA 78CS......3.90
ETI 063 1.70 | ET) 483......2.20 | ET1 470 ... .$2.90
ETI 064 1.70 | ETI 484.....3.90 | ETI 747 ... .$9.90
€71 065 1,70 |ETI 485......2.90 | ETI 472 .. .§2.90
ETI 067 180 JETI486....2.90 | ETI 576... .84.90
ETI 068 140 [ ETI489A . .2.50 | ETI 574 ... .§2.80
ETI 071 1.40[ETI499.....1.90 | ETI 473 .. §4.50
ETI 072 180 | ETIS28......2.20 | ETI §73 . . .$Z.90
ETI 081 1.50 | ETI S41......2.20 | ETI 577 .. .§2.90
ETI 083 1.80 | ETI 547 ..2.20 | ETI 1¥18, .§2.30
ETI 084, 1.70 JETI 581......2.20 | ETI 15082.60 ETI
ET 085 1.30 | ET1583......2.20 | 260 .$1.90
ETI 130 1.90 | ETI S8SR.. .1.60 | ET4 261 . ..§1.90
ETI 134 1.90 | ETI S8ST ... 1.40 | ETI 262 ,....§1.80
ETI 135 1.90 | ETI 586......2.30 | ETI 263 .....§2.20
ETI 136 1.80 | ETI 603......2.50 { ETI 606 .....$2.90
ETI137A.....2.90 | ETI 604. .. .1.60 | 79se3 ......$3.90
ETI1378... 2.90 635......2.90 | Oream 6800 10.90
ETI139.......1.90 [ ETI 638A . ..3.90 | 795110 $1.90
ETI 245 1.60 | ETI 708......1.90 | 79md9 ......52.60
ETI 17 1.80 JETI 713......3.90 | 79pg9 $2.90
ET) 445 1,50 |ETI 714.....1.90 | 79p511 §2.90

ETI 446 1.90 {ETV 717....°2.90 | 797111 $2.75
ETI 449 1.50 | EA 78406 . .2.90 f 79PC12 ... .$2.20
ETI 450A ... .1.90 VEA 78TM8 . 2.00 | 79EB12 . $2.90

RIE are now distributors
for 3M Products, including

SCOTCHCAL RANGE

8016 Blue on White Plastic $4.10

8018 Green on White Plastic $4.10
8011 Red on White Plastic $4.60

8012 Black on transparent Plastic $4.10
8013 Black on Yellow Plastic $4.10
8015 Black on White Plastic $4.10
8009 Light blue on aluminium $4.10
8001 Red on aluminium $4.10

8005 Black on aluminium $4.60

8007 Reversing film $3.75

NOTE: ALL ABOVE SHEETS 10" x 12"
8500 Photosensitive Developer $4.40
3900 Clear Coating (Glossy Finish) $9.30
3930 Clear Coating (Matte Finish) $9.30
ML-3 Applicator block $3.90

ML-4 Developer pads $8.90

B002KA Evaluation Kit

INTERSIL LCD 3%2 DIGIT PANEL METER KITS
INTERSIL ICL7106 $32.50

Bulld a working DPM in %2 hour with

these complete evaluation kits.

Test these new parts for yourself with Intersil's
fow-cost prototyping kits, complete with A’D con-
verter and LCD display (for the 7106) or LED dis-
play {for the 7107). Kits provide all materials in-
cluding PC board, for a functioning panel meter.
ICL7106EV (LCD)

Rod Irving Electronics Kits
Additional kits will be produced as new pro-
Jects are avallable.

ETI 561 Metal Detector .$29.90
ET! 041 continuity tester 3.90
ET1 043 heads and tails. .. 3.50
ETI 044 2 tone door bell 4.10
ET) 046 500 second timer 3.90
ETI 047 simpie morse, less key 3.90

ETI 048 buzz board 3.90
ETI 480 100w amp 19.50
ET) 063 electronic bongo 4.50
ET! 065 siren-less speaker 4.50
ETI 066 temp. alarm 3.90
ETI 068 LED dice 5.50
ETI 084 car alarm 10.00
ETI 470 60w amplifier 19,90
ET1 480 50w amplifier 16.00

(ampiifier kits do not include heatsink)
Kits are compiete with prime spec components and Include
assembly lnstructlons, wire, solder, etc. All kit prices in-
clude sales tax, exempt prices on application.

Attention Sorcerer and
TRS 80 owners -

MEMORY EXPANSION
KITS AVAILABLE

We also offer full service on the popular
computer projects and systems

SPECIAL 4116 RAM OFFER
8 of prime spec 4116 IC's.
16 of prime spec 4116 IC's......... $155.00
32 of orime spec 4116 IC's ......... $276.00

STATIC RAM KIT 16K $-100
Kit form .......... ...$239.00
.$269.00

: m Bankcard :
Mall Orders

| === welcome |

| |

|

Please debit my Bankcard.

All prices current only until 7th September, 1980.

GENERAL ENQUIRIES (03) 489-8131, MAIL ORDER ENQUIRIES (03) 481-1436, RITRONICS WHOLESALE (03) 489- 7099.
HEAVIER ITEMS ADD ADDITIONAL POSTAGE, EXTRA HEAVY ITEMS SENT COMET FREIGHT ON.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. SEND 60c & SAE FOR FREE CATALOGUES.
MAIL ORDERS: PO BOX 235, NORTHCOTE, VICTORIA 3079. MINIMUM PACK and POST $1.00
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Project 324

Twin range tacho features

LED bargraph display

Staff

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

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

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

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

Design

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

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

We chose a conventional (round)

orange LED for the (zero) indicator in p
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Project 324

HOW IT WORKS ETI-324

The circuit consists of a pulse conditioning
circuit, R4 - R6, C5 and ZD1, a frequency-to-
voltage converter, IC1, and two LED bar
display drivers, IC2 and IC3. Each display
driver is capable of driving 10 LEDs, giving a
total of 20, plus one ‘zero’ LED. The number
of LEDs illumjnated is proportional to the
output voltage from the frequency-to-voltage
converter,

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

The ‘cleaned-up’ rectangular waveform is
fed to pin 1 of IC1. This is a voltage-to-
frequency converter, providing an output
voltage directly proportional to the frequency
of the input wavetorm. The operating range of
the IC is determined by the value of a capacitor
connected to pin-2, either C1 or C2, and by a
timing resistor and smoothing capacitor
connected to pins 3 and 4. (RV1, C3 or RV2,
C4). In our application, two preset ranges are
provided by the range switch, SW1. The IC
contains a constant current charging circuit
for the timing capacitors (to ensure an output
that is linear with frequency) and an internal
voltage regulator. The network.of R7 and D1
provides an input threshold level to guard
against false triggering from nolse.

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

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

Supply line fliitering of noise pulses is
achieved by R1 - R3, C6 and C7. Reverse
polarity and overvoltage protection is pro-
vided by ZD2.
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position one (it also indicates power on),
rectangular green LEDs in positions 2 -
18 for the normal driving range, and
rectangular red LEDs for the positions
19 - 21 giving a ‘red line’ area of 25% of
full display. We thought this was the
most convenient arrangement but you
may vary it to suit your particular situ-
ation. All round LEDs may be used if
you wish, but we found the rectangular
LEDs provide a better looking display.

Construction

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

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

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

When mounting the LEDs it is most
important that they be placed in the
board the right way around. One of the

best ways of ensuring this is to first

place them on the table or workbench in
arow in front of you, with their leads all
correctly oriented, just as they would be
when mounted on the board. To ensure
the leads are the right way around, refer
to the overlay and the accompanying



drawing showing LED orientation. Now
comes the hard part — mounting the
LEDs so that they’re all level! Insert
LED2 first and bend it such that it lies
flat on the board with the base of the
LED flush with the edge of the board —
as shown in the pictures. Solder its
leads. Bend it back upright and then
insert LED3, carefully positioning it
such that it is flush with LED2. Solder it
in position. Proceed like this until all
the LEDs are in place and then bend the
whole row over, parallel to the board.

A flying lead is used to connect

the alarm circuit to one of the LEDs.

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

switch connections, supply and points
connection.

Mounting

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

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

.

LIED tacho

+

JSONALERT

R19
1k

The pc board patterns are on page 137

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

If that doesn’t appeal to you, the unit

‘may be housed in a slim plastic case

which is then mounted in a convenient
position on the dashboard.

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

Only three connections are made to
the vehicle’s electrical system: battery
+12V, contact breaker points and
chassis (0 V). The battery connection
should be taken after the ignition
switch so the unit is only on when the
ignition ison. The wire to the points will
have to be taken through the fire wall to »
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Project 324

LED1 LED21

i
to POINTS: X 1
|
. M2917N o 1008 +
g I 4 R R to IGNITION
seeg 2 (+12v)
* -
ca 4 -
o _ 100n 18R Q
100k T: 100k to SONALERT-==./ to SONALEBT+ 3
swy LT to CHASSIS (0V)

The Auditec PA. Amplifier Range

~Australian designed, Australian manufactured

K104, K105 g “ee @ 1009, 1027, 2009

Free standing 120 ) Rack mounting 120 and 250
watt amplifiers with watt amplifiers with optional
elhther 2I or 4 input preamplifiers and VU meters.
channels.

2033, 1034

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

A-SERIES

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

b

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

AUDITEC MAJOR STOCKISTS. VIC: ZEPHYR PRODUCTS, 70 Batesford Road, Chadstone, 3148. Phone (03)
568-2922. QLD: DELSOUND PTY. LTD., 1 Wickham Terrace, Brisbane, 4000. Phone (07) 229-6155. SA: NEIL
MULLER PTY. LTD., 8 Arthur Street, Unley, 5061. Phone (08) 272-8011. WA: WILLIS ELECTRONICS, 993 Hay Street, ) o
Perth, 6000. Phone (092) 321-7609. ACT: MUSIQUE BOUTIQUE, 29-31 Colbee Court, Phillip, 2606. Phone (062) For full details of these amplifiers
81-5255. NT: DARWIN COMMUNICATIONS SYSTEMS, 2420 Scriven Street, Casuarina, 5792. Phone (089) 85-3184. phone, write or call at . . .

FARMER & DAVIES ELECTRONICS, Weber Sales Bld., Fogarty Street, Alice Springs, 5750. Phone (011) 52-2967.
TAS: UNITED AUDIO, 37 Elizabeth Street, Hobart, 7000. Phone (002) 34-4412.

OTHER AGENTS. NSW: RAY WALSH SOUND SYSTEMS, 448 Swift Street, Albury, 2640. Phone (060) 21-1502. Au D I I E c

W.M.R. ELECTRONICS, “wirra-Wiila", Belmont Road, Glenfieid, 2167. Phone (02) 605-1203. DAWES SOUND

SYSTEMS, 7 Mitchell's Pass, Blaxland, 2774. Phone (047) 39-4421. D.R. HI-FI & ELECTRONICS, 657 Pittwater Road, TRALIA TY.

Dee Why, 2099. Phone (02) 982-7500. LANDERS MUSIC CENTRE PTY. LTO., 302 Summer Street, Orange, 2800. AUS p - LTD'
:’ho;rea(osii) 62-6515. TRILOGY WHOLESALE ELECTRONICS, 40 Princes Highway, Fairy Meadow, 2519. Phone 10 Waitara Avenue, Waltara, NSW 2077
042) 83-1219. R. ARCHER & SON, 107 Bungaree Road, Wentworthville, 2145. Phone (02) 631-4538. QLD: : S

BUNDABERG HI-Fi, 244 George Street, Bundaberg, 4670. Phone (071) 71-3176. KELLER ELECTRONICS, 94 Ellena (Adjacent to Pacific Highway)

Street, Maryborough, 4650. Phane (071) 21-4559. Phone (02) 484116
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LED tacho

PARTS LIST — ETI-324

Resistors all YaW, 5%
RINE2 5. . ool 18R
H3E L L, A RR 82R
R4,R5,R7 ........10k
ROV 1, 1oy o it 22k
R8,R20..... .. 470R
R9,R10 Tenirs 112
R12 .. Selrns 2k2
R13,15,16,18 ..., .. 270R
R14,R17 ... ....180R
R¥S . [ g s o 1k

Potentiometers

RV1, RV2 .. 100k, miniature
vert, mounting trimpots
Capacitors
Gl L B T i 22n greencap (see text)
G ) iniot 220n greencap
(see text)
S et npha i A 1u, 16V electro. or tant.
Ca - vt 1 4u7, 16V electro
G i s et . 22n greencap
Ce6,C7 .. 100n greencap
c8 - . 100u, 16V electro.
Semiconductors
ICt cemen s one o WVRSTTIN
IC2,1C3 .. LM3914N
D1 ..... .- 1N914, 1N4148 or similar
O o 1 12 V, 400 mW zener
ZD2 .........,....15V, 400 mW zener
(<o) R Orange LED, round or
rectangular
LEDs2-18........Green LEDs, round or
rectangular
LEDs 19-21 ..... RedLEDs, roundor
rectangular

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

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

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

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

Run the engine at half the required
maximum RPM range and set RV1 so
that the eleventh LED just lights. Full
scale will then be twice the engine
speed. This technique avoids having to
run the engine at full RPM with no load
which can be very damaging to your

700 =
—F « RPM x N (4 STROKE ENGINES)
12 ‘
£ = RPM x N {2 STROKE ENGINES) 5
Ano 60 4
WHERE | T |
F = CONTACT BREAKER PULSE FREOUENCY IN HERTZ
RPM = ENGINE REVS PER MINUTE
N = NUMBER OF CYLINDERS OF ENGINE 7
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Setting C1 and C2

The values of the two timing capacitors, C1 and C2 are selected to give the desired
full-scale RPM ranges.

The graph gives the value of C1 (right hand scale), for various RPM ranges
(bottom scale). As the number of breaker point openings per revolution
depends on the number of cylinders and whether it is a two-stroke or four-stroke
engine, four lines are drawn on the graph for the eight common engine types.

Select the RPM range over which you want your tacho to operate (i.e: 10 000
RPM tfull scale) and draw a line upwards from the bottom scale unitil it intersects the
line for your particular engine type. Then, draw a horizontal line across to the
capacitor scale and read off the value of C1.

Since the low speed range is one-tenth the scale of the high range the value of
C2 will be 10 times C1. i.e: if C1 is found to be 22n, C2 wiit be 220n.

If your engine is something out of the ordinary, like a five cylinder two stroke
diesel (11 . . . Ed), you will have to draw your own line on the graph! This is what the
left hand frequency scale and the formulae are for. The formulae give the fre-
quency of the points openings for all engines. Work them out for two RPM values,
at say 2000 and 8000 RPM, plot the points on the graph, and draw a straight line
between them. You can now work out the values of C1 and C2 as before.

If you have some entirely different use for the tacho, for example: on a piece of
rotating machinery, if you know the maximum frequency, or speed, in revolutions
per second draw a straight iine across the graph from the frequency scale to the
capacitor scale and read off the vailue of C1.

engine as well as you ears!

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

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

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

completely.
That’s it — project completed,
calibrated and ready to roll! ®
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someof - AUSTRALIA’S LOWEST COMPONENT PRICES vow Lower

Note: Regular Prices not temporary specials — ke us in mind for that next order. STILLY)
Linear potentiometers Quality Large red LEDS well difused
(- POTS 40c rotary carbon wide vlewing angle LEDS Best valve
> NERRIE 500 Ohm, 1K, SK. 15¢ each, $1.40 per 10, $110/K $12 .00 No brag
s 50K, 100K, 250K Quality MOUNTING CLIPS 3¢ ea. ca. )
ALUM. SHAFT 500K, TM, 2M $2.70/100 15¢ each Just fact
Trade/govt./S.T t | 5
o— TRIMPOTS 14¢ > 190 000 Send for special ists (8.0, $29 & 100 (—TnADE
[ — $12 a 100 (10mm)} 250K, 500K. 1M. 2M ' e sggm:"woo o ‘l‘.‘éi.'" 4 ENTRANCE
Eammne— |y
METAL CAN. TRANSISTOR © Amo. Diooes | $3%2 a 100 signaL DIoDE  IN4148
mp.
13c BC 107 BC 108 BC 109 v it =
13c 100V 1N40Q2 - Tc $29 a 1000 4c each
for $11 400V 1N4004 - 8¢
10 tor $1.20 100 for $ 1000V 1N4007 - 116 L
Epoxy BC178. BC109 same price 10% oft 100 SAME 001 - 4c ‘372 gc '112 :(‘)c
0012 - 5¢ o C <
{per 100 prices In brackets) { S) L0015 . 5¢ 015 — 6c .15 — 12¢
Cap. 16V 25V 50V X .0018 - 5¢ .018 6c 18 — l4c
0022 - 5¢ 022 6c .22 — 15¢
\'\ 0.47uF  4c($3%)  Sc($3%)  6¢($4) .0027 - Sc .027 — 6¢c .27 — 16¢
20 1,22,33.47. 10uF 5c($3%) 6¢($3%) 7c($4) 0033 - S¢ 033 e .33 18¢c
*'».j 22uF  6c(33%)  7c(S4) 8c($5) 4c POLYESTER 10039 - 5c 039 —7c 39 — 19¢
33uF  8c(s4) 9¢c($S)  10c($8) FILM CAPS 0047 - S¢ 047 — 7c .47 — 20¢
470F  9c(S5)  10c(S6)  11e(S7) '0056 - 5 056 — 8¢
100uF  10¢($6) 126(37) 14¢(311) E12 10% 100V L0068 - Se 068 8c Al values
4c ELECTROS 220uF  12¢($8) 16¢(510)  35¢($17) 0082 - S¢ 082 — 9c in uF
470uF  18¢($12)  22¢(516)  45c($30) 1004 off 100 same uF
(UPRIGHT) 1000uF  22¢($18)  30c{$25)  75c($50)
SCRs TRIACS
SCRS C1OGY1 0.8A 30V C103Y 35 2 4 400VTR'
< 40c 08A 200V C1036 60 6A 400V SCT41D — $1.30 SC260D TRIAC
) 4A 30V C106Y1 40 10A 400V SC146D ~— $1.50
|a,‘ 3 C122E 4A 400V C106D1 75 DIAC ST2 35 C37D scA
— = 8A 400V C1220 $1.05 Chart to identlty leads EA
€ $1.20 8A 500V C122E $1.20  Plus trigger Info. 10¢ $2.50
W — 5% E122.2 Ohm to 4M7
m 1‘/2 C each Vaw or Keep electronics a hobby and not! a luxury, COmpare our prices and buy from
| goc Yoo on us. Same day turnarounfi service lulgess Ps:amped). Al qoods top
p a same ms quality and new. No minimum order. ne charqe of 45c regardiess
1%¢ NEW TOP QUALITY of quantit Advert current 3 months for late readers
y

N FILM 2C each %w or

CARBO
RESISTORS PERFECTS ONLY $1.40 a 100 same Ohms

CONSISTANTLY

o omozs " DIGGERMAN ELECTRONICS r.o. sox 33, coRAMBA, N.S.W. 2466 pertem sERvCE

LOW PRICES

N
SRR
.ﬁ\\\\\ ,"//

\ / ‘/'A/all‘

)
S

o No exposed metal parts
@ Overload protection
@ Threaded lead sockets
e Functional compact designs
@ Proven field performance
@ 3000V AC with stand
e Low battery
consumption
e 13MM L.C.D.
Display
TS-2000 (above)
$ 00 VAC with stand
ANALOGUE J ' :?3 mm LCD display
ygﬂ:«%ﬂgﬁﬁu USE e Low Battery Consumption
TS-1100 (illustrated) KEW SNAP CLAMP METERS
TS-1101 Largest available range.
From 100 MA F.S.D. through to

1000 Amps.
DC and digital models also.

Available from Electrical Wholesalers throughout Australia.

BELL INSTRUMENTS PTY. LIMITED

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

Investigator at work:
The shortcut to continuity checking.

At times like this, every minute rapid-fire circuit checks while keeping feature — a short-term memory that
matters. You could spend hours both eves on the test points and count captures and holds transient signals
searching for a single short or open. on the Investigator’s “beep” to until you can turn back to read the

You could pack a continuity pinpoint opens or shorts. display — and the ability of the 8024A
checker around with all vour other For active circuit checking, the to deliver direct temperature readings
gear. Or vou could make vour life a lot level detector's “up” arrow indicates via any K-type thermocouple. Plus
simpler and get the new 8024A voltages above a threshold level, the conductance lets you measure leakage
Investigator from Fluke. “down” arrow shows signals below that  and high resistance to 10,000 Megohms.

The Investigator is the onlv DMM  point. And a pulse stretcher captures All this performance at a low price.
on the market with nine functions and displays signals that other analog
including a built-in continuitv/level or digital meters would never see. For all the facts on the new 8024A
detector. With 3%-digit resolution. 0.1% Other Investigator  Investigator, call or contact vour
hasic accuracy and a full line of exclusives you'll Fluke stocking distributor, sales office
accessories, it's the most versatile appreciate are or representative.
handheld DMM vou can buy. \ the peak hold

When vou need a quick.
trouble-free continuity tester, the
8024A provides an instant visual (4 ) - —
and audible signal whenever a good \ o

connection is found. You can make - FLUKE

EILMEASCO
Instruments Pty. Ldd.

PO Box 30, Concord, NSW 2137
13-16 McDonald St. Mortlake, NSW 2137
Phone: {02) 736 2888. Telex: 25887

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

Adelaide: (08) 51 3521
Brisbane: (07} 229 3161
Perth: (09) 398 3362



Project 262

House alarm is simple to
construct, features high reliability

Collyn Rivers

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

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

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

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

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

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

Defining the risk

Really determined and skilled burglars
will find ways to break into almost
anywhere — no matter how well it is
protected. But experts like these will be
far too occupied sizing up the local bank
to bother about most houses or small
businesses. Who youre mainly up
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against are 15-25 year olds with gener-
ally limited intelligence.

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

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

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

The basic system

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

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

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

Detecting entry

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

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

Entry through unlocked doors and windows 29.2%
Figure 1. This illustration shows the various ways in which criminals

will enter a house. In particular, note the high percentage of entries
made through locked doors and windows.

Force door by
jemmy or pressure

11.6%

A

v

The necessity for

adequate locking arrangements is obvious. ET! acknowledges the
assistance of the Crime Prevention Dept. of the NSW Police in making

these statistics available.

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

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

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

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

the opening. Whichever type is used the

magnet should always be attached to.

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

simple house alarm

Roof, wall & Floor entry
0.3%

Remove louvres 2.1%
Force windows

by jemmy or
pressure 24 .4%

Break glass in window and
operate catch
6.3%

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

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

m. TO BELL

CIRCUIT

External connections to the unit are made via the two plastic screw-terminal blocks.
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Project 262

TIME DELAY =05 SEC
CURRENT DRAIN {NO ALARM) =5.4mA
MAXIMUM LOOP RESISTANCE

BEFORE ALARM = 110082

ALARM TRIGGERS = 120082

N/C DOOR
ANDIWINDOW
SWITCHES

-
1 12v

| BATTERY

- -
-

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

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

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

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

ALARM

R1

BELL :_
BATTERY

TO BELL
CIRCUIT

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

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

The unititself

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

ALARM

]

HOW IT WORKS — ETI 262

Resistors R1, R2 and R3, capacitor C1 and the
unijunction transistor Q1 form a basic pulse
generator. With the external alarm loop 'open’,
C1 charges via R1 until the voitage across it
reaches about half the applied battery voltage.
When this level is reached the unijunction
‘fires” — C1's charge being dissipated via R2.
This action causes a positive-going pulse to
appear across R2, the pulse in turn causing
the SCR to conduct.

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

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

In use, the external alarm loop shorts out C1,
and whilst voltage spikes may well appear
across C1, they will not charge the capacitor
sufficiently to raise the voltage level to the
firing potential of the UJT's emitter — B1
junction.

The time taken for the circult to respond
following an alarm signal is determined by the
combination of R1 and C1. Do not reduce the
value of C1 nor substantially increase the value
of R1. Capacitor C1 may be increased by a
desired amount if a longer time delay is
required.

PARTS LIST — ETI-262

Resistors all vaW, 5%

FU Mo s ™ .. 2k7

R2 100k

R3 10k

B4 srrtn ......68R
Capacitors

c1 .. L.......470u16 V electro

.. ....100n greencap
Semiconductors

Q.. . .2N2646 UJT

SCR1 .C106D SCR

D1 .. 1N4004 or similar

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

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

C1470u C2 100n

ALARM LOOP

0V from
BATTERY

switches gets moist — a leakage path
may develop in parallel with the switch
(that’s why you keep those leads apart)
and if this happens when the control
unit can tolerate more than a few
hundred ohms, that switch can be
opened without triggering the alarm !
The alarm unit must be insensitive to
voltage spikes picked up by the external
loop — remember that’s quite an an-
tenna you’ll have there. Such voltages
can be surprisingly high and are caused
by lightning strikes, arc welders, faulty
fluorescent lighting starters, capacitor
start motors (often found in ’fridges and
freezers), contactors, etc. Existing
alarms can be protected to some extent
by connecting two capacitors (in
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