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'‘REALWORLD"
with ourgeneralpurpose
analogue and digital
interface for the Applell

PUSHBUTTON-OPERATED Float'charger for

WINDSCREEN WIPER NiCad batteries
CONTROLLER

ShureVI5 Type5S
SCRs,triacs&powercontrol  cartridge reviewed
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Sony’s new TA-AX5 amplifier with memory is a high
tidelity feast.

Its multiple memory lets you create your own acoustic
“flavours” Bass and treble tone settings, turnover frequencies,
high and low filter are all programmable.

At a touch you can instantly recall the recipe for
bittersweet country, hot ‘'n’ spicy rock, or a well-seasoned
Stravinsky. And electronic displays graphically show you
everything the amp is cooking up.

Sony’s Audio Signal Processor means that
every ftunction is touch controlled. This knifes
through the usual maze of audio circuitry for
a streamlined design of the future. Pure and
simple, it sounds delicious.

The ideal companion for this tasty new

amplitier is Sony’s ST-JX4 synthesizer tuner. Why not make ST*‘IX‘1
a reservation for two?
SONY.
THE ONE AND ONLY

SONO118
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SENDATA ACOUSTIC COUPLER

An easy solution to the complex problem of information gathering in

/ A

©® RALMAR

) QUALITY

AUDIO PRODUCTS .=

BULK TAPE ERASER BTE-1 $30.15 ©
TAPE MAGNETISER THD-1A $19.80 @
ELECTRONIC
DEMAGNETISER

TV TO STEREO
ADAPTOR

THD-4

CORD FITTED WITHSTEREO
PLUGE SOCKET $5.65 Ty

D

MAGRATHS CABLES

6%
COLOUR CODED FLATRIBBON ' &*7
14-Way 98¢ per mir. 36-Way $2.15 permir. | 6’;\_
16-Way $ 1.12 permtr.  40-Way $2.40 per mtr.
25-Way $1.75 permtr.  50-Way $3.00 per mitr.

Microphone Cable SC5
75 6hm Co-Ax. Air-Core

5 Core Shieided

Fig. 8 Shielded

2xFig. 8 Shielded

2 Core Shielded SC6

5 Core Unshielded MC7-5

8 Core Unshielded MC7-8

MANY MORE TYPES AVAILABLE.
COoD|

40¢ permtr
50¢ per mtr.
$1.40 per mtr.
40¢ per mitr.
80¢ per mitr.
60¢ per mtr.
40¢ per mitr.
95¢ per mtr.

\

s22.10 ® B

COMPUTER

CAPACITORS

47.000f16VOLT 88.20
100,000 (16 VOLT $14 31
2.200uf25VOLT $6.60
10.000 uf25VOLT 84.40
22.000uf25VOLT 87.29
47.000 u{25VOLT 81070
4,700 uf40VOLT 84 .30
$6.60
89.18

10,000 4f40VOLT
22.000 uf40VOLT

GRADE ELECTROLYTIC

the '80s.

FEATURES
® Reliable 300 BPS Full Duplex
) operation. ® High degree of ambient
”_noise immunity. ® Powercanbe
supplied from the terminal
device or from a9V plugpack.
| ® Provide either RS232 or
TTL compatible signals.
® 25.wayinterface cable
provided as standard.
® (Unique design aliows use
withmost modern handsets.
® High dataintegrity when both ends are
acoustically coupled.
ORIGINATE/ANSWER

$279.93 PLUS TAX CODEQ)

r.. < ORIGINATE ONLY
-

;.-.

O
2

sChRe
ALLCABLESTAX | 6X90%°C o1 g

$239.14PLusrAxcoor-(g

&PL 12/20VA

MEMORY BARGAINS

HM61 16P-3 $5.99 250ns

MB2716 $2.95 450ns | 6K EPROM
MB2764-30 $10.96 300ns 64K EPROM
mMB8118 $3.95 120ns 16384 X | RAM
MM2708Q $2.80 450ns 8K EPROM
MB8114NLC $4.00 300ns CERAMIC
HN462532G  $7.00 450 ns32K EPROM
S6834 $13.30 512x8 EPROM
S6810 $4.70 128x I0RAM 450 NS
MC68000-L8 $99.95 8MHZCPU

PLUS TAXCODE C

\

Model 1260
MICROCOMPUTER SYSTEM
DESK

For the first time, a microcomputer system desk
with all the features you would look for is available
at a HOME COMPUTERIST TYPE PRICE!

$174.69

Inc. taw20%(8)
ey
SELF

CLEANING

4 SCOPE

' Desoldering
Tool "%

® Metal crush proof body.

® Replaceable nozzie -
slim profilef  high density

PCB's.
® Self cleaning — plunger
extensi  ejects soider
particles.
© Replaceable
plunger washer &

i
J
J

/,1
MONEY SAVERS!
RGUSON TRANSFORMERS
$5.85 PLIBAOVA  S1215
$5.85 PL24MOVA  $12.15
$10.80 PL24GOVA  $15.75

$10.80-
PLUS TAX CODEQ

PL15/5VA
PL24/5VA
PL30/20VA

SUPERSCOPE

4

4 NIBBLING
TOOL

CUTS holes l
any shape. any sue over /g’

‘ Srderszedholestoft { $ 1460

\pans‘ NOTCHES + B tax.
clearance for plugs

and wiring.

PLUS TAX ‘
COD

- '@ tax
-20%
-325%
A'BECKETT ST
|

TAX CODE
®~EXEMPT

@-75%

LATROBE ST

&
" ModeissB

$24.00

Rl Tel (03) 347 1122

¥

PROFESSIONAL

SOLDERING
IRON

Adjustable power

and heat.

20 - 140 Watts
Fast heating

200°C

- 500°C

SCOPE
MINI
SUPER
SPEED
SOLDERING
IRON.

Variable temperature
10-75 WATTS. Model MSB

5 second heating. $ 2 6. 6 O

33 to 6VOLT
+ B tax.

operation
55 A’BECKETT STREET
MELBOURNE, 3000.

0]

Telex:AA31001
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WE’RE
ON
THE
MOVE!

ETI is now owned and published by
The Federal Publishing Co.
and our new offices are located at
140 Joynton Ave, Waterloo NSW 2017.
Our new phone number, for all enquiries, is
{02)663-9999
Ask for Electronics Today Magazine.

A *

services

Technical enquiries: We can only answer readers’ technical enqulries by
telephone after 4.30 pm Mondays to Thursdays. The technical enquiry
number is (02)663-9999. Technical enquiries by mail must be accompanied by
a stamped, self-addressed envelope. There Is no charge. We can only answer
queries relating to projects and articles as published. We cannot advise on
modifications, other than errata or addenda. We try to answer letters as soon
as possible. Difficult questions may take some time to answer.

General enquirles: For enquiries about back issues, photostats of articles,
artwork or submitting articles, call (02)663-9999 or write to the address on
this page.

The publisher accepts no responsibility for unsolicited manuscripts,
iiustrations or photographic material.

COPYRIGHT: The contents of Electronics Today International and associated publications
is fully protected by the Commonwealth Copyright Act (1968).

Copyright extends 1o all written materlal, photographs, drawings, circuit diagrams and
printed circuit boards. Although any form of reproduction is a breach of copyright, we are
not concerned about individuals constructing projects for their own private use, nor by pop
groups (for exampie) constructing one or more items for use in connection with their
performances.

Commercial organisations should note that no project or part project described in
Electronics Today International or associatad publications may be offered for sale, or sold
iIn substantially or fully assembled form, uniess a licence has been specifically obtained so
to do from the publishers, The Federal Publishing Company, or from the copyrighthoiders.

LIABILITY: Comments and test results on equipment reviewed refer to the particular item
submitted for review and may not necessarily perain 1o other units of the same make or
model number. Whilst every etfort has been made to ensure that all constructional projects
referred to in this edition will operate as indicated efficiently and properly and that all
necessary components to manufacture the same will be available no responsibility is
accepted in respect of the failure for any reason at all of the project to operate effectively or
at all whether due to any fault in design or otherwise and no responsibility is accepted for the
fallure to obtain any components parts in respect of any such project. Further, no
responsibility is accepted in respect ot any injury or damage caused by any fault in the
design of any such project as aforesaid. The Publisher accepts no responsibility for
unsolicited manuscripts, illustrations or photographic matenal

next month

BUILD A ROBOT ARM!

Last year we brought you the Tasman
Turtle robot — this year, it's the Micro-
Grasp robot armt The next logical step
(pardon the pun...) for hobby
computerists is robotics. Next month's
feature project is a robot arm that is
jointed at the shoulder, elbow and wrist
and includes a gripper. It can be inter-
faced to most computers. GET and PUT
commands will never be the same again!

THE WORLD OF SCANNING

There's a whole other world of commun-
ications beyond ‘the shortwaves'. There
are thousands of communications
channels in the very high and ultra high
frequency bands (VHF and UHF). Aircraft,
carphones, customs, taxis etc. What's
it all about? This article explains it In
straightforward terms and looks at some
of the equipment available for expioring
the world beyond the shortwaves.

RTTY CONVERTER
FOR THE MICROBEE

This simple project aliows you to hook
up the MicroBee to a receiver and print
radioteletype messages on the VDU
screen. A simple bit of software (included
in the article) does the decoding.

HOW TO USE
DVM MODULES

Part 1 of a two-part series giving dozens
of applications and circuits for the
popular liquid crystal display digital voit-
meter modules like the DPM-05 apd
ETI-161 (from Aug. 82). Circuits include:
ratiometric measurement techniques,
thermometers, ohmmeters, voltmeters
of all varieties, capacitance meters,
frequency meters, etc.

LIGHTWEIGHT HEADPHONES
REVIEWED

Lightweight headphones are in big
demand — especially for use with 'hip’
stereo players and receivers. Louis
Challis has reviewed seven models
from the well-known European and
Japanese manufacturers — and makes
some interesting observations.

Although these articles are in an
advanced state of preparation, circum-
stances may affect the final content.
However, we will make every attempt to
include all features mentioned here.

ET! March 1983 5



POWER
CONTROL
KITS

See EA November, 1982

POWER
UP

A MUST
FOR YOUR

GO ANYWHERE 240V PWR.KITS

See EA May and June 82. These great new inverter
kits enable you to power 240V appliances for your
car, caravan or bgat. (From Standard 12V
car battery.)

40 WATT

Suits small appllances, i.e. turntable, tape deck,
shaver etc. Varlable frequency adjustment
enables accurate speed control of turntable
motors.

[«
Sockets
Provided

K6700
300 WATT

Fully regulated and overload protected
XTAL locked frequency.

* * * w* *

NOW USING HIGH EFFICIENCY
TRANSFORMER

$55.00

NEW UNIVERSAL DC-DC INVERTER
SEE ETI MAG. SEPT. 1982

Rated at 200 watts this versatile inverter can be simply
configured for virtually any desired input/output
voltage required by the winding format of T2,

Typical input voltages: 12724732 V. Typlical output
voltages available: + 50, + 15, + 40, 1400 V.

Now you can use high power hi-fi and PA amps for
your boat, caravan etc.

K 6509 includes metal case

40W FLUORESCENT LIGHT INVERTER
FOR 12V BATTERY OPERATION

Self-oscillating, push-pull inverter operates above
the audible frequency range and is capable of driving
two 20 watt or one 40 watt fluorescent tube to 150%
of normal (240 volt operation) efficiency.

Great for camping, working on the car, and of course,

during power blackouts!
Complete boxed Kkit,

K 6505 Includes Metal Case .

winding wire.

.$37.50

including all

COMPUTER ® & ey aw R
SYSTEM Use to power hi-fi, TV sets and for

This great new Project from EA is the answer emergency lighting
10 a Maidens Prayer
What Does it Do?
A single 240v mains plug and lead feeds one
unswitched master 240v outiet plus 4 switched
240v outlets. With say a hi-fi system, plug
your main equipment item (e.g. Amp)} into
the master outlet and whenetver you "'switch
on” your amp — prest0 — mains power is
applied to the other 4 outlets i.e. simply
turning on’’ your amp turns on your tape
cassette, tuner, turntable, graphic equaliser
without mains spikes, plops etc.
Just the shot for your Computer System.
The Altronics Kit includes case and all outlets.

Cat K6000 . .

COMPUTER KITS

A

ELECTRONIC

FLOURO STARTER
(SEE EA OCT. 1982)

Save a fortune on Flouro Tubes

* Extends the life of your flouro tubes
by 1,000's of hours

# Instant “ON" — no more flickering at
switch on

K6300

» Gold plating on both PCB edge and edge
connector.
» t._ow age rate parallel resonant XTAL used.

» Sockets for all IC's.
K6750 $199.50
S10 DELIVERY ANYWHERE

IN AUSTRALIA!

$4.95

ETI'S BRILLIANT NEW
DIRECT-CONNECT COMPUTER MODEM

3 < .0
'|! . 3
i\ .

16 CHANNEL COMPUTER OUTPUT DRIVER

{SEE ETI NOV. 1982) Drive Relays. Motors, Solenoids etc under
software control. Do something useful with
your computer: Like|cook toast. control the
hot water system, control anything that your
imagination can think of. Altronics supply
+ TIP31B's not BD139's # IC Sockets
* DIP Headers Provided « 1 full meter of
rainbow cable. Two independent groups of 8
outputs are provided| Each can be configured
to sink 3. 2 or 1 Amps from a 12v supply. All
components mount on ‘1 double sided PCB
for ease of construction

$44.50

K9653

‘MICROBEE’EPROM PROGRAMMER

VERSATILE, LOW COST & EASY TO BUILD
Great new project from ETI (Jan. 1983). All
components mount on a single printed circuit
boatd. Unit simply plugs Into the Microbee
1/0 port. Suitable for 2716. 2732, 2532
2732A and 2764's. Burn your games pro-
grammes and eliminate cassette loading times
* Zero insertion force IC socket for eproms
* Sockets for all other IC « 1 x 2716 sup
plied — get started straight away # Kit sup
plied in deluxe jitfy box. all mounting hardware
included - &

K9668 $48.50 » E’S ¢

If you cannot atford a Video Monitor for your

computer this is the kit for you. Super stable
oscillator design and very low modulation Havin i

g built the modems for our own computer us

distortion & Works with both B & W and Col- ALTRONICS strongly recommend (as do %Tl) th:

inclusion of Audio and Visual Monitoring (signal

strength). Our K 9645 includes all the components

our TV sets # Suitable for computers, 1

games. TV pattern generators or what have 1
listed on Page 23 October ETI, custom ALTRONICS
PCB, speaker, panel meter, front panel and case to

you. Deluxe kit featuring heavy duty diecast
house these options pius the ful modem,

box for RF shielding # Input and output
K 9645 Modem Option | ... ONLY $30.00

‘Commutated Filter' design over-

Employs unique
the problems involved with

coming virtually all
conventional modems,
Super flexible wunit facliitates communications
between computers over cabiles, the telephone net-
work and radio links.

Unit connects to a standaid RS 232 interface and is
capable of both 1200/75 Baud and 300/300 Baud
transmission and reception * Line switching; answer
and dialing facilities on board

EXCLUSIVES: * Pilated through, double sided PCB
* Complete set of IC sockets *» Kit requires 85 IN914
Diodes for programming these are included * Ceralock
resonator and matching balanced load capacitor used
for long life and high accuracy * Telecom approved
Isolating transformer and Reed relays included.

K 9644 . . . .. (See ETI Oct 82) $169.50
MODEM MONITOR AND CASE OPTION 1}

VIDEO RF MODULATOR

(SEE ETI OCT. 1981)

NICS .. ALTRONICS ... ALTRONICS ... ALTRONIC

sockets

K9760

$17.50

BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE
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ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONI

ALTRONICS ... ALTF

EA DRILL SPEED
CONTROLLER MK I

For Universal Brush Type Motors
Drawing up to 3 amps.

9.0 0

varles motor speed from a few RPM to full
speed while maintaining good torque. Suitable
for: Drills and Drill Presses; Circular Saws;
Jig Saws; Food Mixers; Movie Projectors.
ALTRONICS Kit is complete with mains
flex and plug and is supplied with Jiffy Box
and solid steel front panel.

K 6005

VALUE $13.95

THE EVER POPULAR
MUSICOLOUR 1V EA PROJECT

-

. MUSICOLOUR IV
® o o ¢

e

Ccombination Colour Organ and Light Chaser.
Four channel colour organ. Internal micro-
phone or connect to speakers for colour organ
operation. (The lights connected to each
channel pulse in beat to the music proportional
to portion of frequency spectrum concerned.)
Four chaser modes forward and reverse. Out-
put lamp load capacity a massive 2400 watts

that's 100 party globes. Full instructions
and every last nut and bolt included, Great
for parties, shop signs, display windows etc.

K5800. . .$89.50

DI\

TRANSISTOR ASSISTED IGNITION
WITH DWELL EXTENSION

The Altronics Kit inciudes all components
for the modifications, detailed by Electronics
Australia Feb, 1983,

Yes, it's bad enough paying $2.00 a gallon for
petrol without wasting a fortune on an out of
tune engine, Fit this transistor assisted ignition

EXPANDED—SCALE LED
VOLTMETER

HAS MANY APPLICATIONS

- .-
—on

VY ELIEN

SR TTITTTL
e gl b ad 1T

ET) design suitable for lead-acid wet cells,
lead acid. gei electrolyte, vented nickel
cadmium types and so on and so on,

Unit covers range of 10.5v to 15v

Determine battery condition instantly
Easy to Build!

kit in minutes and start saving money from
the very next petrol stop. Easy to build!

CURRENT
TRIP
CAR ALARM

Exit/ entry delay
No false alarms
State of the Art
Design by ETI

Protect Your Valuable Car and Contents
Circuit detects minutest voltage drop across
vehicle’s battery earth strap, tripping the
alarm % uses Milspec LM394 * Quality

13.8V HIGH
CURRENT SUPPLY

POWER SUPPLY

@ - 160

1.8 Vons
ovemoan @
78 Ampe Comtumous

W Amps nteravtient

Save the expense of a mans powered rig.
Kit complete in every way

K3250 $84.00

diecast box * genuine fujitsu relay * auto-
matic reset after pre set time period * installs
in minutes + includes dash mounting LED-
flashes to deter thieves,

K4330 ... ... . .$29.50

ET! “AUTO TESTER"”

Handy little test gadget
will enable you to check
voltage drops, on/off
battery charge voltages
and resistances in any
vehicle electric systems,

.
Unit indicates: reversed * auto
polarity *  voltage TESTER
drops of 0.5Vor less * & 14
voltage between 12V

and 13.5V * voltages o,
above 13.5V  resist. @@ 09
ance below 150R * L )
resistance 10K or above s
” resistance SOK or " 3
above. e hd

Polarity and Overvoltage Protection
Complete Boxed Kit
$14.50

CAR ALARM
ETI 084

A staggering number of
cars are stolen each
year. Install an Altronics
Alarm Kit and yours
won't be one of them.

operates by detection of voltage
drops in the electrical system and features

Circuit

ALTRONICS K 3350
MICROCOMPUTER POWER

SUPPLY
+5 Volts @ 3 Amps, + 12 Volts @ 2 Amps,
12 Volts @ 200 mA
ftronis {3450 °® l

Micvormmpoier "%
-2

® 6 ©

- ————

This universal computer power supply is
based upon an EA design. (Our version Is
uprated).

+ 5 Volts for memory, CPU all Micro’s,

+ 12 volts for RS232 interfaces etc.
12 Volts handy for additional hardware
using OP Amps.

* Uses TO-3 Regulators + 5 V and + 12 V.

* Heavy Duty Fan Type Heatsink.

* Complete Boxed Kit with Delux Front
Panel.

NOTE: This unit has enough grunt to power
most small disk drives.

l .
144
.

K 3350 $59.50

a flashing LED for dash mounting as a
deterrent to would be vandals and thieves.

K 4084 . . ....812.00

BATTERY CONDITION
INDICATOR

ingeniously simple circuit indicates battery
low-okay-overcharging, ET| Kit

An Investment Against the Cost of a New
Battery

TWIN RANGE LED TACHO
(see ETI Aug 1980)

il

Unit suitable for 1, 2, 3, 4, 6 and 8 cylinder

~ "é@‘.‘.‘?‘?ﬁf
TITLE L

vehicles, 2 stroke or 4 stroke » fully
compatible with conventional, cDl and
transistorized ignition systems « includes

protection circuitry to prevent noise and high
voltage spikes from the points and coil
circuit damaging the electronics, *

Display flashes when over-reving occurs
* only 3 connections required to electrical
system.

Check The Performance of Your Vehicle
At A Glance!

ALTRONICS

For address, phone number
and despatch details see our
advertisement on page 45.

BANKCARD JETSERVICE DELIVERY NEXT DAY




Australian laser
is really hot stuff

The brightest laser in the world can be found

at the Australian National University. The laser
research group, within the Research School

of Physical Sciences, is using the laser for
probing the behaviour of matter under extremely
hot and energetic conditions.

The laser can deliver radi-
ation of unparalleled intensity
to a target, vaporising it,
stripping electrons from atoms,
transforming it instantly to
a superhot cloud of ionised
atoms and free electrons
known as plasma.

When laser light was first
produced from a ruby crystal
about 20 years ago no one was
quite sure how to make the best
use of it. Laser light has some
unique characteristics, including
extreme purity of colour and the
property known as ‘coherence’,
which means, among other things,
that a beam of laser light is
precisely aligned. It doesn't
spread out and can be focussed
down to a very fine point.

At the ANU the laser light
tactually infra-red radiation) is
produced by rods of silicate glass
doped with the rare element
neodymjum. When the beam is
focussed through a high quality
lens system it forms a spot with a

diameter of only two microns and
a power density of more than’
1018 watts/sq cm. This is com-
parable to all the sunlight falling
on the earth’s surface being
funnelled onto one square
centimetre.

The laser research group,
which is part of the Department
of Engineering Physics, has been
studying the behaviour of high
temperature plasmas. At very
high intensities the stream of
photons in the laser beam exerts
a pressure on the plasma, stretch-
ing it out of shape. The ANU
team has taken helograms which
show the remarkable effects of
‘light pressure’.

The fact that the hot though
very shortlived plasma emits
x-rays leads to the possibility
of studying very fast chemical
reactions by irradiating the
reacting chemicals with the very
short pulses of x-rays. The ANU
team is currently engaged in
a joint study of this method with

Chamber pot. Target chamber for studying plasma reactions.

chemists from the University
of Sydney.

The next step for the laser
group will be the substitution of
phosphate glass for the silicate
glass now used in the laser. This
would produce a laser with a
power density of abouit two and a
half times what they are achieving
at present, with the possibility
of transforming the energy of
the plasma into matter through
‘pair-production’. So there’s more
excitement to come.

Hot shot! Overview of the ANU's powerful infra-red laser system.
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High-res contact
film

Allmakes Micrographics,
suppliers of duplicating
films for the micrographics
industry, has introduced to
their line of products a
compiete range of Teledyne
Post’s new Ultra-Fi non-
silver diazo duplicating
film.

Ultra-Fi is a high resolution
diazo contact film for use in
graphic arts, litho duplicating
and ideally suited for printed
circuit photo tooling. Because
Ultra-Fi is an organic dye based
emulsion rather than the usual
silver emulsion, the film can
be for all practical purposes
considered grainless; giving
extremely high resolution in the
order of 500 lines/mm.

Ultra-Fi has a tough, scratch
resistant surface on a polyester
base which is available in a
range of thicknesses. Unexposed
Ultra-Fi can be safely handled in
normal room lighting so a dark-
room is not necessary nor does
Ultra-Fi  require darkroom
chemicals.

For more information contact
Allmakes Micrographics Pty
Ltd, 34 Balcombe Rd, Mentone
Vie. 3194. (03)584-7811.



NEWS DIGEST

i

Graphical symbols for

electrotechnology

Th_e.Standards Association of Australia has published new
editions of three parts of its standard dealing with graphical
symbols for electrotechnology.

They are AS1102.3 — resistors,
capacitors and inductors,
AS 11025 — semiconductor
devices and AS 1102.8 — location
symbols, power and communica-
tion installations for buildings
and sites. These incorporate
amendments to ‘their previous
editions, new symbols, the
updating of cross references
to other Australian standards

Precision pliers

Two pliers in the Channellock
Little Champ range are the
43G needle nose and the
41G diagonal cutters.

These general purpose precision
pliers are drop forged from high
grade steel and polished to a
bright finish. Handles are of
dipped blue plastic cushion grip.

The complete range of Channel-
lock electronics pliers includes
extra long needle nose, flush
cutting sharp nose diagonal
spring pliers, end cutting nippers,
flat nose and round nose pliers,
needle nose with side cutters,
transverse end cutters and
curved needle nose pliers. They
are available from Selectronic
Components Pty Ltd, 25
Holloway Drive, Bayswater

and the re-numbering of symbols
in accordance with the current
IEC method.

Copies of AS 1102.3 and
AS 1102.8 can be purchased from
any SAA office at a cost of
$9.80 plus a $1.50 postage and
handling charge. AS 1102.5 costs
$8 plus a $1.50 postage and
handling charge.

Vic. 3153. (03)762-4822.

Blind electronics enthusiasts

Blind people interested in
electronics can now check
their own projects and
equipment.

The students of the Footscray
Institute of Technology, assisted
by staff lecturer Mr. Michael
Fawkner, have developed a
multimeter and a standing wave
ratio meter which measure with

audible signals rather than the
conventional needles and lights.

Members of the Radio
Enthusiasts Club of the Blind are
now using the multimeter which
features positive and negative
overload sensing. The standing
wave ratio meter alerts the user
to faults within a transmission
line or antenna.

Put it there, mate!

of one's imagination.

accuracy of +0.05 mm.

I you put your mind toit, there are a lot of humorous, and somewhat dubious,
uses for ‘Locoman’. But even though it works with great precision it is an
industrial robot, so it can't be expected 10 cope with all the strange quirks

Locoman, the second robot from the British company Pendar Robotics
Ltd, is controlled by a standard microprocessor. The carbon fibre double
pamograph amm is powered by three electric stepping motors which move It
inX, y and z axes at speeds up t0 one metre per second. It can carry loads up
to four kilos and return to any taught or programmed position with an

Designed by Birmingham University, the robot can store up to 200 instructions
and can operate either continuously or begin each cycle in response to an
external command, such as the arrival of the next part in an assembly process.

New address for

Australian School of Electronics

The Australian School of
Electronics Pty Ltd has
moved to 219 Balaclava Rd,
Caulfield Vic. 3161.

The new numbers are (03)
523-5622 or (03)523-7544. The
address for correspondence has
not been changed. P.O. Box 108,
Glen Iris Vic. 3146.

Singapore electronic equipment

on display

Four Singapore manufacturers of electrical and electronic
equipment will display products at the ASEAN Trade Fair

in Perth in April.

Portable radios, mono and
stereophonic cassette recorders
and clock radios will be exhibited
by Advanced Concept Technology.

Leo Electronies, which special-
ises in electronic motor car
accessories, will display a full
range of its products, including
an auto-scanner, multifunction
digital clocks, monitoring gauges
for battery, headlights, fluid and
brakes and wiper control systems.

A compact instant water
heater will be exhibited by Prime
Electrical Products.

Teco Electric and Machinery,
a well-established motor manu-
facturer and supplier, will
exhibit industrial induction

WIPER INTERVAL CONTROL \‘

/o,

motors, such as the single
and three-phase squirrel cage
induction motors, and an ac/dc
magnetic brake motor, a kiln and
vibration motor, a helical brake
geared motor and an air curtain.

For more information contact
John Yarwood, 21 Clontarf St,
Sorrento WA 6020. (09)447-1642.
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Intelligent logic troubleshooting

system

Hewlett-Packard’s new logic troubleshooting

system, the HP 55005A, uses ‘built-in intelligence’

to guide manufacturing and service personnel
quickly through sophisticated checkout

procedures.

A specialised software
package runs on an HP-85
personal computer which
controls an HP 5005B program-
mable signature multimeter.
The HP-85, acting through the
signature analyser, learns
about the product under
development by probing the
circuit. A nodal map is created
and the circuit connections of
the product under test are
recorded before it is handed
over to manufacturing.

The HP 55005A also allows
the engineer to specify critical
verification nodes (V-nodes)
which can be used later by
the system to prompt the manu-
facturing technician to measure
the V-nodes first in the checkout
procedure.

Since the troubleshooting
system learns the circuit through
probing, a new program is not
needed for each product. Also,
no IC-device libraries must be
maintained because the system
needs only the IC-pin inter-
connections.

There are two probing modes
of the troubleshooting system.
The signature-dictionary mode

What’s new
from Emona?

Two frequency counters,
adigital LCR meter, a
triggering oscilloscope and
two function generators are
now available from Emona
Enterprises.

The frequency counter
GFC-8010F has a frequency range
from 1 Hz to 120 MHz with a
sensitivity of less than 20 mV
from 10 Hz to 100 MHz and less

120 MHz range.
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permits a technician to do free-
hand probing through the pc
board or backplane under test,
searching for incorrect or unstable
signatures, The user doesn’t need
to look at the display of the
computer or signature analyser
as cues come from a series of beep
tones generated by the HP-85._ In
the backtrace mode the user is
prompted to probe a set of points
in sequence, tracing a trail of bad
signatures back to the bad circuit
node.

HP 55005A output document-
ation of both the circuit database
and the checkout process comes
almost automatically. A report is
printed of the product’s signatures
by node, by IC and pin number or
by troubleshooting tree.

The HP 5005B signature
multimeter can also be used for
analogue troubleshooting to
measure and report frequencies,
time intervals, peak voltages, dc
voltages, differential voltages
and resistance.

For more information on this
product contact  Hewlett-
Packard Australia Ltd, 31-41
Joseph St, Blackburn Vic.
3130. (03)890-6351.

The frequency counter
GFC-8100F has arangeof 1 Hz to
1 GHz with sensitivities from
less than 10 mV at the low end of
the range to less than 50 mV at
the high end. Both frequency
counters have a 8-digit LED
display

The
) LCR-2430 has a 5-digit display
than 30 mV in the 100 MHz to for LCR and 4-digit for D and GFG-8015F and the

digital LCR

meter

Q. The test range is R: 1M — display

Semiuniversal insulationdisplacement

connector press

Scope Laboratories has released a termination station
Model DILP, complete with tooling, that can handle any
insulation displacement plug, socket and ‘D’ connectors
with flat tops and 0.3” or 0.6” pitch top inserted pins

(max. 50 pin).
Aimed at the medium sized

firm who requires the security of
multi-sourcing without the cost

and inflexibility of acquiring
several custom tooled terminating
presses.

The Scope Model DILP, com-
plete with tooling, sells for under
$200 through all major electronic
trade distributors, Weighing
under 3 kg, the press is bench
mounted and can be quickly con-
verted to a 225 kg Arbour Press.

For further information contact

99.999M, L: 0.2 mH — 9999.9 H,
C: 0.1 pF — 99999 UF, D: 0.0001
—9.999, Q: 0.01 —999.9.

The triggering oscilloscope
GO0S-2310 has a sensitivity of
5 mV to 5 V/div, a bandwidth of
dcor2 Hz to 10 MHz and a sweep
rate of 10 ms to 0.1 us/div.

—

The function generator
digital

function  generator

Scope Laboratories, 3 Walton
St, Airport West NSW 3042.
(03)338-1566.

GFG-8016D have a frequency
range of 0.2 Hz to 2 MHz, an out-
put level of greater than 20 V,
open circuit and greater than
10V, into 50 ohm and a VCF of

o—10v.

These
obtained from Emona Enter-
prises Pty Ltd, 661 George St,

instruments can be

Haymarket, Sydney NSW
2000. (02)212-4815.
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312-DIGIT LCD

DIGITAL MULTIMETER

® 8 FUNCTIONS 23 RANGES

® PUSHBUTTON OPERATION

® DCVOLTSTO 1kV,ACVOLTS TO 750 V
* RESISTANCE FROM 200 OHMS TO 20M
* AUTO-RANGING ON AC/DC VOLTS

& RESISTANCE

e AC & DC CURRENT TO TEN AMPS

* FINGER-GUARDS ON PROBES & SHROUDED
PLUGS FOR MAXIMUM SAFETY

* TRANSISTOR GAIN MEASUREMENT

¢ TRANSISTOR CLIP LEAD INCLUDED

e PROTECTIVE CARRY CASE INCLUDED

Here is an opportunity to buy a versatile, top-line multimeter
at a very good price, complete with carry case, special probes,
leads and spare fuse.

OFFER PRICE
$97.50 tax paid
$84.38 tax exempt

This instrument would normally sell for about $130 retail.

This is an entirely new multimeter from Univolt and this offer is being made as a
special promotion for the Model DT-860 which has only just been released here. Itis
a 3'%-digit liquid crystal display instrument featuring 23 ranges in eight functions,
three functions being auto-ranging. It is a handheld Instrumment but comes with a tilt
stand to prop it up from the bench. The display features 12 mm high digits. plus value
and function indicators (volts, ohms, ac, low battery, —ve, efc). The front panel is
functional and well laid out. The test probes supplied have shrouded plugs to prevent
accidental finger contact for safety when using the instrument on high voltage
circuits, plus the probes have finger guards for further safety and convenience.
A strong, synthetic leather carry case is included. The instrument is powered by two
1.5 V ‘AA’ cells. We have tested a sample DT-860 in the ETI Lab and found it met
specifications, functioned well and was generally easy to use. It appears to be a
robust, well-made device. Any technician, engineer, serviceman or hobbyist would
find it a very usetul instrument.

This offer is made by BENELEC PTY LTOD (Incorporated in NSW). ETl is
acting as a clearing house for orders. All mail orders will be despatched by
certified post. Please allow up to four weeks for delivery. Offer closes 31 March
1983.

INSPECTION

You can inspect one of these multimeters during office hours

at ETV's Sydney and Melbourne offices:
Sydney. ————— Melbourne: —————
4th Floor, 15 Boundary St 23rd Floor, 150 Lonsdale St
Rushcutters Bay Melbourne

HOW TO ORDER YOUR MULTIMETER

Fill out the coupon below and enclose a cheque. bank cheque or money order for the
amount required made outto BENELEC PTY LTD.

If you are not paying sales 1ax, please quote your sales tax number on the coupon,
where indicated, or for schools. colleges or other educational institufions, enclose a sales
tax deciaration on your letterhead.

SEND completed coupon 10
UNIVOLT MULTIMETER OFFER
c/0 ETI MAGAZINE, 140 Joynton Ave, Waterloo NSW 2017.

by Univolt

DT-860 UNIVOLT LCD
DIGITAL MULTIMETER

SPECIFICATIONS
® 3%»-digit iquid crystal display: 12 mm high digits.
® dc volts 200 mV- 1000 V (max) auto-ranging;

resolution: 0.1 MV @ 200mV, 100mV @ 200 V

® ac volis 2 V-750 V (max.) auto-ranging;

resolution: 1 mV @ 2V, 100 mV @ 200 V

@ resistance 200 ohms-20 M auto-ranging;
resolution: 0R1 @ 200R. 10k @ 20M.

® ac/dc current 2000 uA/200 mA/10 A; overload protected;

resolution: 1 uA/100 uA/10 MA
® hee 0-1999 (+ 10%) with Ve = 1.2 V. i

1uA.

® continuity buzzer sounds at resistances under 20 ohms (£ 10R)
® diode check reads forward drop in mitlivolts at 0.6 mA test current;

1 mV resolution,

® warranty three months normal parts and labour warranty.

® miscellaneous input impedance 10M minimum; input capacitance
less than 50 pF: potarity: "~ indicated automatically;
overrange indicated by "1 of ‘=1 ; size: 145(D)x82(W)x28(H).mm:
weight: 180 g excluding batteries; protection provided by 0.2 A.

250 V fast blow fuse.

ACCURACY

@ dc voits 200mV; *(0.5% of rdg + 2)
2V/20V; %(0.5% ol rdg + 1)
200 V/1kV; £(0.7%of rdg + 1)

® ac volts 2V/20 V; £(0.5% of rdg + 5)
200 V/750 V; £(1.0% of rdg + 5)

® dc current 2 mA/200 mA; £(1.0% ot rdg + 1)
10A; £(1.2%ofrdg - 1)

® ac current 2 MA/200 MA; £(1.2% of rdg + 5)
10A; £(2.0% ol rdg + 5)

@ ohms 200R; %(0.75% of rdg - 3)

2k/20k/200k; *{0.5% of rdg + 2)
2M; +(1.0% of rdg + 2)
20M; £(2.0%o0f rdg + 3)

STOP PRESS

We will be moving premises
sometime in February
Please phone 662-8888
if you want to inspect
a DT-860 in Sydney
to check which address

we'll be at.

max. open circuit voltage = 1.5 v on 200R range

manx. open circuit voltage on other ranges

065V

| PLEASESENDME ...... Univolt Model DT-860 multimeter(s) @ $84.38 each, excl. tax or $97.50 each, inc. tax. I
| Post and handling $2.50 Sales TaX Ml + v das sy valsimysbdd (if applicable) Offer closes 31 March 1983 |
| lencloseS........c... total Cheque or Money Order NO. ............cocivivnnnn. SIGNAUNe | - cvni e cannentpssm-cospesonrnapsss :
| NGO L . s v s bsnadiors s Bodans 1h e ok wdh ek ware e b R0 S o AR B F4EIc)-0 - 970 744 Plo) - RN o ) |
= AATEES: u. - ds e i AR s [ B R 354 5 pm nm o e Pl e W F O B A AW R - 84 (Eaald e bad bbb B A S O 0 0 W Postcode . .. ... - I



LEADS WITH
FIBRE OPTICS

M mMmOoTOROLA

FIBER OPTIC
TRANSMITTER

RECEIVER
MFOL@P2R

@ MOTOROLA

FIBER OPTIC

y
OPTICAL FIBRE CABLES

Are now available in continuous lengths in multiples
of one metre to a maximum of 1 kilometre. The 125
Micron Fibre in 2.7mm diameter cable is designed
for high flexibility and tensile strength and can be
supplied plain or fitted with connectors at the factory.

CONNECTORS

Enable fibre opticcablestobe /
joined together or coupledto
transmitters, recelvers and
other active components. /

CUTTING & STRIPPING TOOLS

$311S — Cuts optical fibre squarely for a mirror-like
surface.
$211— Removes covering from optical fibre.

=S311S ‘
S211

ACTIVE COMPONENTS
Emitters, Detector/Preamplifiers,
Transmitting and Receiving Modules
suitable for medical electronics, industrial
controls, security, computer and
peripheral systems.

Technical Information Available on Request

SOANARELECTRONICS PTY.LTD.
INCORPORATED IN VICTORIA

30-32 Lexton Road,Box Hill, Vic.,3128,Australia.
VICTORIA: 840 1222 QUEENSLAND: 52 1131

N.S.W.: 789 6733 WEST AUST: 381 9522
STH. AUST: 428918 TASMANIA: 31 6533
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A NEW WAVE IS ON
THE HORIZON

——

Available in four models these low
cost oscilloscopes feature:

® 15-20-30 MHZ.

® 1ImV/Div sensitivity

¢ Stable autcmatic trigger ‘AUTO FIX’

® Full range of triggering mode

® Bright and sharp CRT with Auto Fix

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

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

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

* High reliability—MTBF 15,000 hours

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

...FROM $399.00 ormc.sT)

Probes supplied as standard accessory

=

welcome here

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

TELEPHONE: 579 3622

P.0. BOX 63, SOUTH OAKLEIGH, VICTORIA, 3167. TELEX: AA32742
CABLES: DEVICES MELBOURNE

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

TELEPHONE: (08) 255 6575

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

TELEPHONE: (02) 43 5015




Component NEWS =

Rotary switch —inaDIL

package!

A new rotary switch in a dual-in-line package has been released
by The New Ohto Co, represented here by Associated Controls.

312 digit voltmeterIC

A 32 digit voltmeter IC with the facility to remove the zero
errors of external signal conditioning circuits is now available
from Ferranti Electronics, Fields New Rd, Chadderton,

The switch incorporates a
well-proven contact con-
struction, utilising ‘knife edge
high pressure’ contacts to
ensure reliable operation and
long life, according to the
makers.

The high pressure edge contact,
it is claimed, will break any film
formed by oxidation or sulfur-
isation. Life expectancy is quoted
as 20 000 cycles or more.

The miniaturised switch allows
high density packing on a pc
board. Pin spacing is standard
2.54 mm (0.1") and the switch
can be inserted in a standard IC
socket, if necessary.

The terminals are all moulded
into the fully-sealed housing
which prevents ingress of
moisture, solder flux or other
contaminants. The switch can be
flow-soldered and is immersion
washable.

Crimp versions of
F161 connectors

Crimp versions have been
added to Philips F161 range
of subminiature rack and
panel connectors.

These new versions accept
AWG20 to AWG30 solid or
stranded wire, are internationally
standardised and are suitable for
all areas of industry, especially
telecommunications and data
processing applications.

Each connector consists of a
glass-fibre filled thermoplastic
insulating block into which
crimpable pins and sockets are
inserted. The contact pins and
sockets are made of copper alloy
and are selectively gold plated on

Associated Controls has also
released the ‘K’ series DIL
switches from The New Ohto Co,
having similar features.

Further details from Assoc-
iated Controls Pty Ltd, P.O.
Box 21, Padstow NSW 2211.
(02)709-5700.

a nickel layer.
A modern,

semiautomatic
electric stripping/crimping
machine (speed approx. 2000
crimps/h) is available.

For further information contact
Elcoma, 67 Mars Rd, Lane
Cove NSW 2066. (02)427-0888.

Probe case and hardware

The GSC — CTP1 probe case, complete with associated
hardware, is ideal for housing signal injectors, logic probes,
small counters, voltage and resistance probes and

continuity checkers.

The moulded grey plastic case
measures 147 x 25 x 18 mm and is
supplied with a one meter long
two wire lead with a moulded
strain reliever and alligator clips
attached and a nickel plated
screw-in probe tip. Also included

are a mating tapped hex probe tip
connector, assembly screwsand a
blank pc board pre-cut to size.

These are available from
Commquip Pty Ltd, Unit 2,
9 Douglas St, West Perth WA
6005. (09)328-9451.

Oldham UK.

Called the ZN451, the chip does
not include auto-zero switches,
but two logic outputs are provided
to control external auto-zero
switches. Op-amps and other
signa] conditioning circuits can
thus be included inside the auto-
zero loop and have their errors
removed by the ZN451 digital
auto-zero system. Thisallows the
chip’s basic £199.9 mV full-range
scale to be reduced to as low as
+1.999 (one microvolt resolution)
while still retaining the auto-
zero facility by using a low cost
op-amp with a gain of 100.

In addition, the combination of
charge-balancing measurement

technique and digital auto-zero
offers good linearity, a well-
defined conversion time and free-
dom from the layout-dependent
stray capacitance problems
sometimes associated with dual-
slope designs.

Other features of the ZN451
include on-chip clock and
precision bandgap reference,
underrange/overrange, display
hold facility and direct drive of
liquid crystal display.

For further information contact
the British High Commission,
Commonwealth Avenue,
Canberra ACT 2600. (062)
73-0422.

Slotted optocoupler/ interrupter

modules

Motorola has a series of six
slotted optocoupler/interrupt-
er devices which represent
drop-in replacements for the
G.E.H21 and H22 series.

These devices consist of a
gallium arsenide infrared emit-
ting diode facing a silicon NPN
photo transistor, encapsulated in
a molded plastic housing. A slot
in the housing between the
emitter and the detector provides
a means of interrupting the
optically coupled signal by means
of an externally introduced
opaque material such as a card,
tape or disk.

The slotted optocouplers are
widely used in video games,

i g T

copy machines, keyboards, card
readers, garage door openers,
tape drives and floppy and hard
disk drives. Other applications
include position and motion indi-
cators, digital pressure sensors,
scales, industrial machine con-
trols, limit switches etc.

These devices are available
from Motorola Semiconductor
Produets, 250 Pacific Hwy,
Crows Nest. NSW 2065. (02)
438-1955.
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DIPDPD DD D IAYCAR'S FIRST“MARCH MADNESS” SALE. EVERYONE HAS HAD ONE.

MORE HAVE BEEN FOUND!!
Last month we did not advertise the GE Smoke and Burglar Alarms. This is because our stocks were getting
very low and we did not expect to have any left by February.

We were more surprised than anyone when we found another consignment arrive on our front door! This. is
great news as we have never seen a greater bargain then these products — as thousands of you will already
testify! The Smoke Detector was a flop at $49.50 (see story below) BUT at $14.50 its the bargain of the
century. So too the Burglar Alarm — at about ¥ THE PRICE of its closest competitor!!

final runout of GE Consumer Products

— Cantains Americium 241
lonization Chamber

Cat LA5006

GENER

HUGE

Contains very loud solid state

FROM $12.50

buzzer
12 month factory warranty.

One of the greatest consumer flops of the tast decade was the lon-

ization Chamber

Smoke Detector.

Even though it is a brilliant

product (reliable compact, easy installation, fail-safe etg) it just did
not sell. Human nature being what it is finds safety-oriented products
Just not worth the investment. We all know that accidents and fires
never happen to USIl As smoke is the greatest killer in a fire, the mar-
ket research gurus thought that such a product would have a wide
appeal. When they were $49.50 no-one wanted them. The price fell
10 a very reasonable $29.50 and still they stayed on the sheif. We have
now been instructed to clear them for less than % of $29.50.

*

QUANTITY PRICES

* kK

Burgler Alarm

BURGLAR ALARM SLASHED!!!
ONCE SOLD FOR OVER $100

—

AL @D ELECTRIC

I//I'

-/

SCOOP PURCHASE -

I

W IiIng,
i,
i,

FROM $23.95

Cat. LAS004
Amazingly low price for a full feature ultrasonic proximity/burgiar
alarm. + Completely seif contained + 12 month manufacturer guara-
ntee + instant or delayed alarm + Handsome imltation woodgrain +
Cabinet measures 180(w)x85(h)x100{d)mm + Programmable multi-
code disable switch + Single 9V Alkaline battery® lasts one year +
unit beeps when battery gets low + Contains receiver element designed
for greater sensitivity without false triggering + Uses state-of-the-art
LSl circuitry + Worth the money in parts alone + Comprehensive 24
page manual included + Comes complete with 4 window deterrent
stickers + Absotutely nb installation needed * Battery extra.

1-$29.50: 2-5 $25ea: 6-10 $24.50ea: 10up $23.95ea

1-$14.50: 2-5 $13.50ea: 6-10 $13.00ea: 10 up $12.50ea

BACK TO TECH
BREADBOARDS

Many of the Tech Colleges and
CAE’s are specifying plug-in bread
boards as training alds in their
Electronics and Radio courses. At
around March Breadboards get
VERY scarce as thousands of
students buy all avaliable stocks.
Jaycar has stocked up especially
this year but we may be out of
stock later in March if you don‘t
act quickly.

Cat PB8810 WB-DN 100 holes

2,95

$2.
Cat PB8812 WB-TN 640 holes
95

$8.
Cat PB8814 WB-2N 840 holes

$12.95

PB8816 WB-4N 1680 holes
$24.95

PB8818 WB-6N 2420 holes
$39.95

Cat

Cat

FABULOUS
SENNHEISER
HD-40

4

2899

PRE-SALES TAX INCREASE
PRICE
Sennheiser — the name that
means the ultimate in Headphone
technology. These are high quality
West German made units that are
now avallable at a bargain base-
ment price. As used in the 1st
class section of the TAA Alr-
bus and all Qantas 747's (1st
class). Naturaily the frequency
rasponse is a flat 20-20KHz.
Impedance is 8 ohms.
Cat AA2010
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We have a small number of specific liquid crystal displays in stock.
Each unit described beiow is supplied with a specific data sheet for
that product as well as appiication notes re: drive requirements,
multiplexing etc.
TYPE 5301A-51 This is a 3’ high Starburst display which enabies
you to display ail letters of the alphabetand 0-9 digits. Each segment
Is addressable. A large, high contrast display can be achieved,
Normally around $25 each a small quantity available at $10 each
ONLY $10 EACH — Cat. ZM9010
TYPE HS5545-54 This is a 4 digit x 0.5 high display with “’plus”’,
‘minus’’ and ‘“‘arrow’’ annunciators, with 4 decimal point locations.
Normally $20 each — ONLY $7.50 each Cat ZM9011
TYPE L-5640 — 51 & 54 This is basically identical to the H-5545
except that the digits are 0.6’ high with a colon as well as the

TYPE L-563A-51 A 3% digit 0.6 high 12 hour clock display with
AM/PM annunciator and colon.

Normally $15 EACH — NOW ONLY $7 EACH Cat 2Zm9014

decimat point Normally $22 each 2M9012(51) & ZM9013(54) $9.50 ea
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Buy The
Weller Best!
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PRE-TAX

Controlled Output Soidering

Station

What better way to start off the New Year than with a brand new Sold-
ering Statlonj

Jaycar is one of the few resellers left who have stuck with Waelier sold-
ering equipment Why? Because It Is stili simply far and away the best
Temperature-Controlied soidering equipment available. Welier Is con-
sistent with Jaycar’'s philosophy of only selling quality merchandise.
You may seve around $10-$15 if you buy an Asian made ‘“Electronic’
Soldering Station. But remember this MOST “Electronic’’ Soldering
Stations get out of calibration. OK If you have a thermocouple probe
temperature meter to recalibrate it every 6 weeks or so.

But If you don’t have a thermocoupis, consider the WTCPN.

The WTCPN Station uses an exclusive world-patented principie which
guarantees that the temperature of your iron wili not drift once you
have set it up.

But the best news is the price. 7% % saies tax went on this equipment on
January 1 this year, Jaycar stili has stock at the pre-sales tax price.
This stock will not last and the price of the Waeiler Station MUST GO
UP.

Cat. TS1000

TRANSISTOR BARGAIN

3 AMP HIGH SPEED TO-5 POWER JUMBO SPEAKER CABLE

TRANSIST T 2SC799, Now you can have super-
Normally SES’;S a»;?:f\. e quality cable without breaking
March Madnessli $0.76 each or $6 ™!e banki Each conductor
for 10! — has exclusive slide-on contalns a MASSIVE 259
flange to convert to chassis mount Strends of 0.12mm wirell it
for greater power dissipationi could cerry 30 amps! Great

Fully
Guaranteed * 250

»INTRIGUING« ™

For years and years 240V mains powered strobas have been selling for
between $30 and $40. Even kits are around $36. So why Is it that
Jaycer can sell a 240V strobe — guaranteed — for $12.50?

We can tell you for a start that we're not seliing them below cost
Even at $12.50 we're doing OK.

Why so cheap?

Well they were made for a weil known elactronics chain, Their Q.C.
(Quality Control) Department rejected them on the grounds that
around 5% of them were faulity. That was an unaccaptable figure con-
sidering the very good name that the chain has in this country. All
goods were rajected (even the 95% good ones) and sent back to the
importer.

The importer came to us with his problem. We said that we would seli
them PROVIDED we could offer a 90 day guarantee on theé item.
Whiist all stock has bean checked and the duds weeded out we STILL
feel that even at $12.50 you deserva a comaback if we sell you fauity
goods.

So that's [t You get a 240V strobe that is perfectly OK for $12,50.
Compare THAT with the $36.50 that you will pay aeisewhere.

it's aimost t00 good to be true except for one thing. It's true.

SPECS: NPN Silicon — for Hi Fi or high power amps.
— Vea 40V, veb 80V, \ [\
Veb 5V — Ic 3A, /

Only $2.50/m =
hFE 60-90 —

100m $2.00/m
F1 150MHz. Cat ZT2600A.">,\'\\%9 Cat WB1732

4116 RAMs 150nS — GOING CHEAP

We have secured 8 quantity of 4916 {150nS} RAMs at a price which means great savings to you.

Why are they cheap? Well they don’t actually have ‘4116° branded on them. They have ‘9016 FPC’ on their litde backs.
They ore used in a well known TV game compuler and this is the ‘House Number” for their 4116. H you have ever had to buy
a non-standard replacement part you will know that the "House Numbet” part ¢an be VERY expensive. We don't want to sel)
them as 9016 FPC's we want to sell them as 4116's — and at 2 great price. The normal {i.e. lower than most) price for our
25008 4116 is $2.50 You can grab 2 9016 FPC (150nS} 1-oH for only ST.9511

1-9 pes $1.95

[Jayca

FULL 90 DAY WARRANTY — Cat. XM7005

NUMBER 1
FOR KITS

125 YORK STREET, SYDNEY 2000

PHONE: 264 6688 TELEX: 72293

"NEVILLES CORNER'

Cne. CARLINGFORD & PENNANT HILLS ROAD
CARLINGFORD
PHONE 872 4244
MAIL ORDERS TO

8DX K.39 HAYLIARKET, SYDNEY 2000 \

10-24 pcs $1.85
2599 pcs $1.75
100+ $1.65

For lacges quantities see below:
Cat 228419 m

This price includes sales tax !!

Mall Order By BANKCARD ||iC
Via Your Phone
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FOR ELECTRONIC switching applications
in dc and ac circuits, SCRs and triacs have no
equals and wide application. The SCR is like
a diode you can turn on and off while the triac
is like two back-to-back diodes you can turn
on and off (back-to-back SCRs!). That'’s the
easiest way to think of these two very useful,
related, devices. But to be able to appreciate
their characteristics and how to use them,
you need to know about them in somewhat
more depth. So, let's look at some basic
theory and circuits first.

The SCR: basic theory

The SCR, or silicon controlled rectifier, is a
four-layer pnpn semiconductor switching
device. It is represented by the symbol shown
in Figure la. Figure 1b shows the transistor
equivalent circuit of the SCR, which takes
the form of a complementary regenerative
switch in which the base current of Q1 is
derived from the collector of Q2 and the base
current of Q2 is derived from the collector of
Q1. Figure 1c shows the basic connections for
using the SCR as a switch in dc power control
circuitry. The basic characteristics of the
SCR can readily be understood with the aid
of Figures 1b and 1c, and are as follows.

(1) When power is first applied to the
SCR (by closing SW1 in Figure 1c) the
SCR is ‘blocked’ and acts like an open-
circuit switch. This action can be under-
stood by looking at Figure 1b, where it
can be seen that, since Q1 base is shorted

through lack of base current and thus
feeds no base drive to Q2, which is also
cut off. As both transistors are cut off
under this condition only a small leakage
current flows between the anode and
cathode of the device.

to act like a closed switch (or forward-
biased silicon rectifier) by simply apply-
ing positive gate current by closing SW2
in Figure 1c. This gate current causes the

SCRs, triacs
and power control

SCRs and triacs are high speed solid state switches specifically
intended for use in ac and dc power control applications. Ray
Marston explains their basic principles in this edition of Circuit
File, to be followed next edition with a stack of application circuits.

Ray Marston

SCR to switch on very rapidly.

If the externally-applied gate current
is sufficiently large it will apply base
drive to Q1, causing Q1 to start to turn
on. As Q1 starts to turn on, its collector
current feeds base drive to Q2, causing
Q2 to turn on and feed increased base
drive into Q1, etc. A fast regenerative
action thus takes place, with both tran-
sistors switching rapidly into saturation,
the total saturation voltage typically
being in the range one to two volts.

(3) Once the SCR has been turned on
and is conducting significant forward
current, the gate loses control and the
SCR remains latched on even if the gate
drive is subsequently removed. Thus, only

ANODE

ANODE

GATE

CATHODE
(a)

CATHODE (b)

as a dc power-control switch.

a brief pulse of gate current is needed to
latch the SCR on. Note from Figure 1b
that, because of the presence of R1 and
R2, the SCR can not be turned off by
shorting or reverse-biasing the gate-
cathode terminals of the device.

(4) Once the SCR has latched into the
on state it can only be turned off again by
momentarily reducing its anode current
below a value known as the ‘minimum
holding current’. Since turn-off occurs
whenever the current is reduced below
this critical value, it follows that turn-off
occurs automatically in ac circuits near

the zero-crossing point at the end of each
half-cycle.

(5) Internal capacitance inevitably
SWi1
LOAD il .
T
112V
—
SCR sw2 -
.
()

Figure 1. (a) SCR symbol (b) transistor equivalent circuit of the SCR and (c) basic connection for using the SCR

to the cathode via R1-R2, Q1 is cut off:

(2) The SCR can be turned on and made

DATAFILE7 TOTAL CURRENT

DEVICE Piv RATING, VGT (max) lgy (max) Iy (max)
TYPE NO. RATING RMS/average

TAG 17100 100V 1A/0.64 A 25V 10mA 25mA
TAG 1/600 600V 1A/0.64 A 25V 10mA 25mA
C106D 400V « 4A/25A [ X:2Y 0.2mA 3mA
2N3525 400V S5A/3.2A 2V 15mA 20mA
BT109 500V 6.5A/4 A 2V 15mA 3mA
IR122A 100V BA/S5A 1.5V 25mA 30mA
tR122D 400V BA/SA 1.5V 25 mA 30 mA
C116D 400V BA/SA 1.5V 20 mA 35mA
C126M 600V 12A/75A 1.5V 30mA 35mA

Figure 2. Basic details of some of the most popular SCRs.

)
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(2)

exists between the anode and gate of the
SCR. Consequently, if a sharply rising
voltage is applied to the SCR anode this
internal capacitance can cause part of the
rising voltage to break through to the
gate and thus trigger the SCR on. This
‘rate-effect’ turn-on can be caused by
supply-line transients, and sometimes
occurs at the moment that supplies are
switch-connected to the SCR anode. Rate-
effect problems can usually be overcome
by wiring a simple RC ‘snubber’ network
between the anode and cathode of the
SCR, to limit the rate-of-rise to a
safe value.

These then, are the basic characteristics of
the SCR. As you can see, it's a pretty simple
device. If you ever need to select an SCR for a
particular application, you'll usually find
that the most significant parameters are the
main voltage and current ratings, plus the
gate sensitivity rating and (occasionally) the
device’s ‘minimum holding current’ value.
The list of Figure 2 gives basic details of a
few of the most popular SCRs.

The SCR: basic dc circuits

SCRs have applications in both dc and ac
power control circuitry. Let’s look first at
some basic dc circuits. Figures 3a and 3b
show alternative ways of using the SCR as a
pushbutton-controlled on/off power switch
feeding a 12 volt, 500 mA lamp. In both
circuits the lamp and SCR can be latched on
by momentarily closing PB1, thereby feed-
ing gate drive to the SCR via R1. Note that
the gate is tied to the cathode via R2, to give
improved stability. Once the SCR has latched
on, it can only be turned off again by
momentarily reducing the anode current
below the device's Iy value; in Figure 3a this
is achieved by momentarily opening PB2; in
Figure 3b the turn-off action is achieved
by using PB2 to place a momentary short
between the anode and cathode of the SCR.
Figure 4 shows another way of achieving
SCR turn-off. Here, once the SCR has turned
on, C1 charges up to almost the full supply
voltage via R3 and the SCR anode, with the
R3 end going positive. When PB2 is sub-
sequently closed it clamps the positive end of
C1 to ground, and the C1 charge forces the

PB1
(oN) 1

-
N
<

(b)

Figure 3. (a) Simple dc on/off circuit and (b) alternative dc on/off circuit.

SCR anode to momentarily swing negative,
thereby reverse-biasing the SCR and
causing it to turn off. The capacitor charge
bleeds away rapidly under this condition,
but has to hold the SCR anode negative for
only a few microseconds to ensure complete
turn-off. Note that C1 must be a non-polarised
component.

A variation of the capacitor turn-off circuit
is shown in Figure 5. A slave SCR is used
to replace PB2 of Figure 4 and capacitive
turn-off of SCR1 is achieved by briefly
driving SCR2 on via PB2. SCR2 turns-off
once PB2 is released, since the anode current
provided by R3 is lower than the SCR2 hold-
ing current.

Figure 6 shows how the above circuit can

Figure 4. Capacitor turn-off circuit.

-

[

be modified so that it acts as an SCR bistable
or flip-flop driving two independent lamp
loads. Assume that SCR1 is on and SCR2 is
off, so that C1 is fully charged with its LP2
end positive. The state of the circuit can be
changed by briefly operating PB2. SCR2 is
then driven on via its gate, and as it goes on it
drives SCR1 off capacitively via itsanode. C1
then recharges in the reverse direction. The
state of the circuit can then again be changed
by briefly operating PB1, thus driving SCR1
on via its gate and driving SCR2 off cap-
acitively via its anode. The flip-flop process
is repeated ad infinitum.

The dc circuits that we have looked at so
far have all used simple resistive ‘lamp’ loads
and have inevitably produced a self-latching

PB1 >
(oN) L1
(o
+
R1 b
2k2 E 12V
P! e
-
R2
1k
Figure 5. Capacitor turn-off with SCR slaving.
Pt L1
DF’BZ
R1 = A
2k2 T
2v
R3 )
2k2 -
R2 R4
1k 1k

g g

Figure 6. SCR bistable or flip-flop.
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R2
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Figure 7. Simple non-latching alarm circuit.

action in the SCRs. Figure 7 however, shows
a simple dc alarm circuit driving a self-
interrupting load such as a bell or buzzer,
and gives a non-latching action.

When self-interrupting devices such as
bells or buzzers are connected across a
supply, a current flows through a built-in
solenoid via a pair of contacts. This current
induces a magnetic field in the solenoid and
causes a striker to fly outwards and open the
contacts, causing the current to fall to zero
and making the magnetic field collapse.
Once the field has collapsed the striker falls
back again and the contacts close, so current
is again applied to the solenoid and the
action repeats. Consequently, this type of
load acts like a switch that repeatedly opens
and closes rather rapidly.

When such loads are connected in the
Figure 7 circuit therefore, the circuit does
not self-latch in the normal way and the
alarm operates only so long as PB1 is closed.
Because of the inductive nature of such
loads, a damping diode must be wired across
them when they are used in SCR circuits, as
shown in the diagram.

The Figure 7 alarm circuit can be modified
to give a self-latching action if required by
simply wiring a 470R (or lower) resistor
in parallel with the alarm, as shown in
Figure 8. In this case, the anode current of
the SCR does not fall to zero when the alarm
self-interrupts, but falls to a value deter-
mined by R3. If this value is in excess of the
SCR’s ‘holding’ value, the SCR self-latches.
The circuit can be unlatched by briefly
operating PB2, enabling the anode current
to fall to zero when the alarm self-interrupts.

Finally, to complete this section, Figure 9
shows a circuit that can be used to demon-
strate the rate-effect turn-on of the SCR, and
a method that can be used for rate-effect
suppression. Here, the SCR uses a 3 V lamp
as its anode load, and is connected across the
4V5 battery supply via SW1. A 4V5 domestic
door bell can be connected across the supply
via PB1, and enables transient modulation
to be applied to the supply line and thus to
the anode of the SCR. This modulation can
cause rate-effect turn-on of the C106D SCR,
which has a critical slew rate of 20 V/us.
The network R2 and C1 form a ‘snubber’ or
rate-effect suppression network and can be

Figure 8. Simple self-latching
alarm circuit,

il

R3
470R
SELF- NG +
INTERRU —T—
4V5 ALARM D1 !
1N4001 16V
PB2 ——
(OFF) _

connected to the SCR via SW2.

To demonstrate the rate-effect, open SW2,
close SWI1, and then close PB1 so that
the bell rings. The resulting supply line
transients should be enough to trigger the
SCR and turn the lamp on; if not, wire a
one ohm resistor in series with the battery.
Once the SCR and lamp have been triggered
on, they can be turned off again by briefly
opening SW1.

Once the turn-on rate-effect has been
demonstrated, the effect of the suppressor
network can be demonstrated by closing
SW2 and SW1 and then operating the bell
via PB1. The lamp resistance (plus R2) acts
with C1 as a smoothing network that reduces
the rate of rise of the anode modulation
signal, thereby protecting the SCR against
false triggering. R2 is wired in series with C1
to limit the capacitor’s discharge currents to
safe values when the SCR is triggered on via
legitimate signals.

The SCR: basic ac circuits

Figure 10 shows a basic halfwave on/off
circuit driving a 100 W lamp from a 120 or
240 Vac power line. With SW1 open, zero
gate drive is applied to the circuit, so the
lamp and SCR are off. Suppose however, that
SW1 is closed. On negative half-cycles, the
SCR is reverse biased and gate signals are
inhibited by D1, so the SCR is off. On positive
half-cycles, the SCR is initially off at the
start of each halfcycle, so the full available
line voltage is applied to the gate via the
lamp and D1-R1; shortly after the start of the

half-cycle sufficient voltage is available to
trigger the SCR, which turns on. As the SCR
goes on its anode voltage falls to near zero,
thus removing the gate drive but the SCR
remains self-latched for the duration of the
half-cycle. The SCR automatically turns off
again when the half-cycle ends and the
anode current falls to zero.

The Figure 10 circuit gives halfwave
operation only. Figures 11 and 12 show
alternative ways of obtaining fullwave
operation. In these circuits, the ac is con-
verted to rough (unsmoothed) dc via a bridge
rectifier and the rough dc is applied to the
SCR. With SW1 open the SCR is off, so zero
current flows through the bridge and the
load. When SW1 is closed the SCR is driven
on gshortly after the start of each half-cycle of
rough dc, so fullwave power is applied to the
load. As the SCR goes on in each half-cycle,
the gate drive is automatically removed but
the SCR stays latched on for the duration of
the half-cycle. The SCR switches off at the
end of each half-cycle as its anode current
falls to zero, so power is removed from the
load when SW1 is opened.

Note in the Figure 11 circuit that the load
is connected to the dc side of the bridge. A -
fuse must be placed on the ac side of the -
bridge, to give protection in the event of a
short in the bridge rectifier. In the Figure 12
circuit the load is placed in the ac side of the
bridge, which does not need fuse protection
since the load itself will limit currents to a
safe value in the event of a bridge failure.

A pair of SCRs can easily be wired in

LP1 100 W LAMP
8 Swi

D1
~ 1N4004
T
i 120V TO R1
4vs
i 240 Vac 390R
—r
T- SCR
C106D
R2
1k

Figure 9. Rate-effect demonstration circutt,

Figure 10. Line driven halfwave on/off circuit.
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120V TO
240 Vac

NOTE: BR1 = LINE-RATED
3 A BRIDGE RECTIFIER

]
120V TO
240 Vac

|

R1
390R

R2
1k

Figure 11. Fullwave on/off circuit.

inverse parallel and used to give fullwave
power control without the use of additional
rectification. In reality, however, a far more
effective way of obtaining fullwave power
control is to use a triac in place of the SCRs.
Let’s now look at triac basics.

The triac: basic theory

A triac can be regarded as being equal to two
conventional SCRs connected in inverse
parallel within a single three-terminal
package, but so arranged that they share a
single gate terminal. The triac acts as a solid
state power switch that can conduct current
in either direction and can be switched from
the off to the on state by a gate signal of
either polarity.

Figure 13a shows the triac symbol and
Figure 13b shows a basic connection for
using the device as an ac power switch. The
load is wired in series with the triac’s main
terminals, the combination being wired
directly across the ac power line. By closing
SW1 dc gate drive can be applied to the triac.
Referring to Figure 13b, the basic char-
acteristics of the triac are as follows:

(1) Normally, with no gate signal
applied, the triac is off and acts (between
MT1 and MT2) like an open circuit switch.

(2) If MT2 is appreciably positive or
negative relative to MT1 the triac can be
turned on (so that it acts like a closed
switch) by applying a gate signal via
SW1. The device takes only a few micro-
seconds to turn on. A saturation potential
of one or two volts is developed across the
triac in the on mode. Once the triac has
turned on it self-latches and remains on
so long as main-terminal current con-
tinues to flow. Only a brief pulse of
gate current is thus needed to turn the
triac on.

(3) Once the triac has self-latched the
gate loses control and the triac can only
be turned off again by reducing its main-
terminal current below a minimum hold-
ing value. When the triac is used as an
ac power switch therefore, turn-off occurs
automatically near the zero-crossing
point at the end of each half-cycle as the
main-terminal currents fall to zero.

(4) The triac can be turned on by either
a positive or negative gate signal,

NOTE: BR1 = LINE-RATED
3 A BRIDGE RECTIFIER

R1
390R

R2
1k

>

Figure 12, Alternative connection for fullwave on/off circuit.

MT2 (MAIN TERMINAL 2)
—{ LoaD
GATE
' AC 21
(LINE
MT1 (MAIN TERMINAL 1) INPUT) o
@ R1 sw1

oV
(b)

Figure 13. (a) Triac symbol and (b) basic triac circuit with dc gate drive.

irrespective of the polarities of the
main-terminal voltages. The device thus
has four possible triggering modes or
‘quadrants’, signified as follows:

I+ Mode, MT2 current = +ve, L5, = +ve.

I— Mode, MT2 current = +ve, lga\e = —ve.
[II+ Mode, MT2 current ve, [ = +ve.
11— Mode, MT2 current = —ve, [;,, = —ve.
Gate sensitivities in the I+ and IlI-
modes are approximately equal and
about twice as high as in the I- and 11+
modes.

(5) Triacs can handle very high surge

or non-repetitive currents. Typically, a
device with a 10 A RMS rating may be

able to handle a single-cycle, non-
repetitive 50 Hz surge current of 100 amps!
Figure 14 shows basic details of a limited
range of popular triacs. In most applications
this limited information is sufficient for user
needs. Let’s now move on and look at some
basic ways of using the triac.

The triac: basic circuits

Figure 15 shows the practical circuit of a
simple dc-triggered triac power switch in
which the dc supply is derived via step-down
transformer T1. When SW1 is open, no
current flows to the gate of the triac, which
is thus off. When SW1 is closed, gate drive is

>
TOTAL
DEVICE PIV CURRENT Vgr(max) lgy (max) I, (max)
TYPE NO. RATING RATING
RMS
C206D 400V 3A 2V 5mA 30mA
2N6073 400V 4A 25V 30 mA 70 mA
C226D 400V 8A 25V S50 mA 60 mA
SC146D 400V 10A 25V 50 mA 75 mA
TiC246D 400V 15 A 25V 50 mA 50 mA
Figure 14. Basic details of some popular triacs.
LOAD
' Qt
D
OIS\ AR
ol R2 <, 1N4001
100R~y
(SEE - 1' R1
TEXT 100N seber 100R c1
agov*r e
1 25V

Figure 15. Simple ac power switch with dc gate triggering.
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applied to the triac so it and the load are
driven on. If an inductive load, such as a
motor, is used in this circuit the R2-C2
‘snubber’ network must be wired in place as
indicated to prevent false-triggering by rate-
effects.

Note in the Figure 15 circuit that the dc
side of the circuit is connected directly to one
side of the mains and is thus ‘live’. This snag
is overcome in the UJT-triggered isolated-
input circuit of Figure 16. Here, the
UJT (unijunction transistor) operates at
several kilohertz and thus delivers roughly
50 trigger pulses to the gate of the triac — via
isolation pulse transformer T1 — during
each half-cycle of the ac power line waveform.
Consequently, the triac is fired by the first
trigger pulse occuring in each mains half-
cycle, and this pulse occurs within a few
degrees of the start of the half-cycle. The
triac is thus turned on almost permanently
when SW1 is closed and virtually full power
is applied to the ac load. The trigger circuit
is, however, fully isolated from the mains by
transformer T2 and pulse transformer T1.

Figure 17 shows how the triac can be used
as a simple line switch with line-derived
triggering. With SW1 open, zero gatedrive is
applied so the triac and lamp are off. Suppose
however, that SW1 is closed. At the start of
each half-cycle the triac is off, so the full line
voltage is applied to the gate via the lamp
and R1. Shortly after the start of the half-
cycle, enough drive is available to trigger the

triac goes on and self-latches it saturates
and automatically removes the gate drive
until the start of the next half-cycle, thus
minimising the dissipation in R1.

Finally, Figure 18 shows how the above
circuit can be modified to give either half-
wave or fullwave operation. In the halfwave
mode, the gate drive is applied via D1, so the
triac triggers on positive half-cycles only. In
the fullwave mode the triac triggers on both
positive and negative half-cycles, as in the
case of the Figure 17 circuit.

Phase-triggered power
control

The SCR and triac circuits that we have
looked at so far have all been designed to give
a simple on-off form of power control. These
devices can easily be used to give fully-
variable power control in ac circuits and are
widely used in lamp dimmers and electric
motor speed controllers, etc. The most widely
used system of ac variable power control is
known as the ‘phase triggering’ system.
Figure 19 illustrates the principle of
phase-triggering using a triac as the power
control element. Here, instead of the triac
being triggered ‘directly’ from the ac power
line, it is triggered via a variable phase-delay
network that is interposed between the
power line and the triac gate. Thus, if the
triac is triggered 10° after the start of each
half-cycle, almost the full available line
power is fed to the load. If the triac is

only half of the available line power is fed to
the load. Finally, if the triac is triggered 170°
after the start of each half-cycle, only a very
small part of the available power is fed to
the load.

The three most popular methods of obtain-
ing variable phase-delay triggering are to
use either a line-synchronised UJT, a
special-purpose IC, or to use a diac plus RC
network in the basic configuration shown in
Figure 20.

The diac can be regarded as a bilateral
threshold switch. When connected across a
voltage source, it acts like a high impedance
until the applied voltage rises to about
35 volts, at which point it switches into a low
impedance state and remains there until the
applied voltage falls to about 30 volts, at
which point it reverts to the high impedance
mode. It then stays in this state until the
applied voltage rises back to 35 volts, at
which point the process repeats.

In the Figure 20 circuit, in each mains
half-cycle the RIC1 network applies a
variable phase-delayed version of the mains
waveform to the triac gate via the diac, and
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120VTO
240 Vac

VARIABLE

triac and the triac and lamp go on. As the triggered 90° after the start of each half-cycle, zgﬁggﬁuv
o |
Fi 19a. i ‘switch',
" G igure 19a. Variable phase-delay ‘switch
0° 180° lr
120vTO LINE INPUT I/
240 Vac \_/i
| 10° DELAY
Figure 16. UJT-triggered isolated-input ac power switch, | l
LP1 LP1 FIW = | |
100w =S 2 P |
a é 90° DELAY " {
3 | %‘
R1 - l |
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170° DELAY b‘r 7 N
Figure 17. Line-triggered triac switch. Figure 18. Three-way line switch ' I '
. y b Figure 19b. Variable phase-delay waveforms. \
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Figure 20. Basic ‘'diac-type’ variable phase-delay
lamp dimmer circuit.

each time the C1 voltage rises to 35 volts the
diac fires and delivers a trigger pulse to
the triac gate, thus turning the triac on,
simultaneously applying power to the lamp
load and removing the drive from the RC
network. The mean power to the load
(integrated over a full half-cycle period)
is thus fully variable from near-zero to
maximum, yia R1.

Radio frequenc¥
interference (RFI)

You can see from the Figure 19 waveforms
that, each time the triac is gated on, the Joad
current changes abruptly (in a few micro-
seconds) from zero to a value determined by
the load resistance and the instantaneous
mains voltage. This action generates radio
frequency interference (RFI). The RFI is
greatest when the triac is triggered at 90°,
and is least when the triac is griggered close
to the 0° and 180° ‘zerocrossing’ points of the
mains waveform.

In lamp dimmer circuits, where there may
be considerable lengths of mains cable
between the triac and the lamp load, this RFI
may be offensive as it will be widely radiated,
interfering with radio and television
receivers and other appliances. In practical
lamp dimmers the circuit is usually provided
with an LC RFI suppression network, as
shown in Figure 21, to overcome this
problem. (Note: in Figure 21 the values in
brackets are applicable to 12Q V mains
aperation.)

Zero-crossing techniques

When high power loads, such as electric
heaters, are driven from triac circuitry
special techniques must be used to minimise
RFI. Even if the tridc is used as a simple
on-off switch in such applications, a ‘spurt’ of
RFI will be generated each time the switch is
turned on, and will be of maximum amplitude
if the instantaneous phase delay happens to
be 90° at the moment of turn-on. RFI
problems can be eliminated in high-power
applications by using the synchronous or
‘zero-crossing’ gating technique illustrated
in Figure 22.

Here, a low power 12 volt dc supply is
generated directly from the mains via
R1-D1-ZD1 and C1. A simple zero-cressing
detector network (a couple of transistors) is

Q1
C206D

Figure 21. Practical lamp dimmer with RFi-suppression.
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1N4004
ZERO- +12V
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ZD1 270u
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Figure 22. Basic synchronous or ‘zero-crossing’ mains power switch.

connected directly across the mains and con-
trols the passage of current from C1 to SW1
in such a way that the C1 current is made
available for only 5° or so on either side of
each zero-crossing point of the mains wave-
form. Thus, if SW1 is closed, a pulse of gate
current ig fed to the triac at the start of each
half-cycle of mains voltage, at which point
the mains voltage is close to zero, so the triac
always generates minimal RFl asitturnson.

The ‘zero-crossing’ technique can be used
to provide RFI-free variable power control in
high-power loads, such as electric heaters, by
replacing SW1 of Figure 22 with a variable
mark/space-ratio waveform generator so
that a variable integral number of complete

mains power cycles are alternately fed or not
fed to the load.

Figure 23 illustrates the basic principle, in
which the total integral period is equal to
eight mains cycles. Thus, if the power is
alternately switched on for four cycles and
off for four cycles, the mean load power is
equal to halfof the total available power, and
if the power is on for one cycle and off for
seven cycles, the mean power is equal to only
one eighth of the total available power.

In the next edition of ‘Circuit File’ we'll
look at some practical ‘zero-crossing’ and
integral-cycle power controllers, together
with a variety of lamp dimmers and motor-
speed controllers.

1
i
% POWER |T

Figure 23. Integral-cycle power control waveforms.
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nin at audio frequencies or as a voltage controlled low frequency tor a
wi er e. A Tk llc Nro sciltator pi
or filter cut-off frequency, depth of L a

headphones or a monitor loudspeaker.

SPECIFICATIONS (BRIEF)

° Keyboard - 2Y; octaves {30 notes) may be stepped_through 5 octave range from 16° to 1° using the “Range™ switch

* VCOT - 10Hz 1o 10k Hz, tdange cutput to VCA, ramp and square outputs to VCF * VCOZ/LFD - VCO mode 10Hz to
10kHz. LFO mode 0.1Hz to 30Hz. * Sub octaves — 2 divitlehy-2 ° Noise ~ white noise source with fevel contral. *
* Envelope ~ attack and release times variable 0 to 10 seconds ° Retrigger ~ causes the‘envelape shaper 1o retrigger itselt
with 8 repeat time equal 1o the sum of the attack and reiease times. “'Sustain® opesates in 3 modes, manual, 2uto and hold
* VCF - state vanabte fitter with manual control of roll-off frequency, * VCA - contrals output volume of synthesiser
° Sample and Hold - analogue memory sampies instanianeous output voltage from VCO2/LFO each time envelope ends.
Sweep ° Thumbwheel = Manual level control  * Power amp — outpul 2 walts into 8 ohms plus headphone socker

Sequencer socket * Size: 19%" x 4 x 5 Weight: 10Ib. Bower: 240V AC 5W.
/é t

399 Cat. KJ6002

BAND~BOX 4t

Feed in, store, and play complete Music Pad of around 60100 Backing Scores
ma r eight Beats in lehgth, on more than 120
single or multi-tune sequences
. o tad e ool
In Dis fu ) performance
ey. Temp. of limitec
£ \ce and ammabili

ot and Amateur
SPECIFICATIONS (BRIEF}

* Mugic simulation capacity ~ three hacking instrumentalsts. Qver 3,000 programmable stored choid chaniges 132 different

chaeds pius additional inversions. * Chord instrumen talist fuue note chards, fous waveform optons, taut envelope options
siuteen permutations for pianoa, organ etc, twenty four ptugrammable rthythm pattens. ° Bass insttumentalist — four voice
fenvelope combinations, elght rythmic figures * Drirms twenty four programmable patierns, eight tracks selecting eleven
instrument sounds. Sticks, brushes & Latin American, Sequence operation up to 16 bar repefition. * Playhack faciites
Keypad selection of score, display of selected score, variable tempo, switched selection of any key, in-play changes 10 key,
tempo and all insteument voices, thythmic pattetns and levels, bar down beat indicator, all-teat indicator, unlimited chosus
repeats, Coda key 10 cancel repeats, automatic stop. manual instant stop, airtomatic reset to begmning of selected score
L to match 4 styles, * C tacdites * C * Pre-recarded
Tuning range - one semitone, use alternative key for gross pitch change, Bass compass - 16 notes,
F1to GZ 44Hz 10 104Hz, chord instruments - 18 notes E3 to A4 165H2 to 440Hz, automatic chord fnversion to fit compass
° Pescussion instruments — Bass dium, low & high tom toms, snate, drum, rim- shot, cyinbal, long & short brushes, high
bongo, claves, and accent for dynamics. * Operator inetrtaces — numerous * Extenal socket numerous * Size: 19" x
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Aake amaz

sound effects with your Sinclair Computer
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X
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B No power pa

1
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pletely self-contained and especially designed for use with the
no dismantling or soldering

plugged into ZON X-81 Sound Unit without

batteries, leads or other extra

. Manual Volume Control on panel — ample volume from bulit-in loudspeaker

1
1g normal

16K RAM pack or printer can be
atfec 81 operation
B Huge range of possible sounds for

games or: Music, Helicopters,
Gun

Scl-Fi, Space Invaders, Explosions,
hots, Drums, Planes, Lasers. Organs, Bells, !

Tunes, Chords etc.. or whatever you devise

B Uses 3-channel sound chip glving programme control of pitch, volume of tones and noise, all with

. Easily added to existing games or programmes using a few simple “BASIC* lines.

B FULL inste
B Exterision card at base of unit allows turther
use of Sinclair Expansion Card.

ith many examples of how to obtain effects and the programmes, supplied.
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SOMETIMES THINGS AREN'T WHAT
THEY SEEM. . .. ...

OK 5o you have had that High quality cassette deck for some time now.
one of those fancy 3-head microprocessor decks but — well they ARE ex
Why not give your current deck 8 new lease on life?

1f your deck is more than 3 years old and has had a bit of work its quite p ble that the recc
head 1s worn. This can lead to poor H.F pertormance. Or | may have never been any good In the firs
Or you may want better performance than the head in YOur car cassette player can give.

laygar now stocks replacement very high quality cassette deck heads 1o suft most machin
Japdhiese. They are made in the U.K, by MONOLITH.

Amazingly most cassette deck heads are standard fittings (EFAJ). So even if you want to just re
cheap player that you use 10 load programs into your computer aycar has the replacement head

C21RPS18 Mono record/playback $14.95
B24-02 Stereo record/playback $17.95
B24-07 Stereo record/playback for use with Dolby $24.95
C42RPH04 Stereo record/playback glass ferrite faced $36.50
C21ES18 Mono or stereo erase $7.95

{AIl recoid/playhack have mounting hole centres on 17mm pitch and 12.5mm from face of head)
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so there was no need for Jaycarl

That's why we got so excited when we saw the
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Cat. YC1300

UCT5- LOW PRICES
COMPUTER SENSATION:!

You may have wondered why Jaycar did not (until now) seil home computers. We had many reasons but our main one was that we were not
entiraly "happy’’ with any of the units currently on the market. The closest we came to what we thought was a pretty good computer was the
Apple. We thought that It was, quite frankly expensive, However it was sold and serviced throughout Australia by a reputable sales network

»Micro Professor Mkl1”. it is the closest thing that we have seen to be software compatible with
the Apple. Yes, we know what you’re thinking. it's NOT one of those cheap Taiwanese "’ Apple” copies which infringe Apples’ copyright. The
Micro Professor MkIl is a completely new and unique design in its own right. It just so happens that most of the widely distributed Appie soft-
ware will run on this machine. O.K. But why so excited? LOOK AT THE PRICE! Check out the STANDARD FEATURES of this unit. Sit
down. Think about it and COMPARE what you get with the Micro Professor Mkll as STANDARD that are options on other machinssl!
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* 64K OF RAM SUPPLIED STAN:
DARD all that you are ever likely
to need.

* Text, Lo and Hi resolution graphics
STANDARD

* VVideo AND TV (RF) output
STANDARD

* Easy-to-use manual included in the
price (over 248 pages)

* Power supply included as
STANDARD

* Centronics printer interface
STANDARD

* Multitech BASIC is compatible
with APPLE |l BASIC. Most
APPLE software will run on the

SPECIFICATIONS Micro Professor Mkl

CPU R6502

ROM 16K Bytes Paddle Optional

RAM 64K Bytes

BASIC Interpreter More than 90 instructions stronger than
those for Apple ||

Video Type Memory mapped into system RAM

Display Mode Text, low-resolution graphics, high
resolution graphics (3 modes are mix ed)
Screen Format 960 characters (24 lines, 40 columns)
Character Set Upper case ASCII, 64 characters

240VAC

Quality Ball Race construction, now you
pay no more for quieter, much longer §
fasting and more efficient ball-bearing
fans from Jaycarl
TWO POPULAR SIZES:
12 WATTS — 80x80x42(d)

$24.95 cat YX2510
13.5 WATTS — 119x119x25(d)

$27.50 cat Yx2514

Character Type 5 x 7 dot matrix

Graphics Capdcity 1920 blocks (low resolution) in 40 x 48
array, 53760 dots (high resolution) in
280 x 192 array

Number of Colors 6 colors

Keyboard 49 alphanumeric and function keys

Cassette Interface Use various cassette tapes and cartridges

Software Cartridge Interface as data storage units

Printer Interface Connects to printers with Centronics I /F

Display interface Connects to color TV or video display

Remote Control Paddle Used for education & entertainment

Speaker 8 ohm, 55mm, 0.25W

Power A switching power supply Is provided to
convert AC power to required power

supply
Dimenslons 241 x 175 x 30mm
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fittings.
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Project 335

Pushbutton-operated

windscreen wiper

controller

Windscreen wipers always wipe either too frequently or not
frequently enough. This is a corollary of Murphy’s law. Vehicle
engineers have spent much creative thought and effort on solving
this problem since vehicles had windscreens and covered
cabins. Knobs and switches abound. This one simply requires

a push or two on some buttons and gives you the exact wiping

frequency you need.

THE CIRCUIT for this project won the 'Idea
of the Month’ contest, sponsored by Scope
Laboratories, for the September 1982 issue.
A reader from Herston in Queensland, who
only wished to be identified as J.D.W.,
submitted the circuit. It is probably one
of the most intriguing circuits ever sub-
mitted for the contest. Not only that, it
solved a practical problem in an elegant and
intriguing way.

As the introduction says, windscreen
wipers either wipe too frequently, or not
frequently enough. As most late-model cars
are fitted with dual-speed wipers, at high
speed they're making setting-teeth-on-edge
noises after half a dozen wipes in the high
speed position or not getting rid of the water
fast enough in the slow speed position, in any
given downpour.

Vehicle manufacturers, in our opinion
tand experience), have never adequately
addressed themselves to the problem. Two-
speed wiper systems are legion. And what
driver of a vehicle with a two-speed wiper
has not mentally labelled the two speeds
‘too slow’ and 'too fast’.

A ‘fully variable’ system has long been
considered the best solution. With these a
rotary control provides a variation in wiper
speed from a wipe every few seconds to a few
wipes per second (maximum motor speed).
That's fine, but you have to mentally
‘calibrate’ the control. At slow wiping speeds,
this is a difficult task and you spend some
considerable time fiddling with the control.
Inevitably, you give up and take the ‘that’ll
do’ line of least resistance.

e
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Figure 1. Self-parking arrangement for a wound field
wiper motor,
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Let us examine what happens when you're
driving along and it starts to rain. First
thing, the windscreen gets wet. When it gets
wet enough, you want it wiped. You start the
wiper and it does its job. Some interval later,
the windscreen gets wet enough that you
want it wiped again. That’s the interval at
which the wipers should operate. How on
earth does one design a control that does
that? The answer is, you don’t. What you
need is a controller with a ‘memory’. Press a
button to wipe the windscreen when it first
gets too wet for you, then press it again when
the windscreen next gets too wet, and have
the controller repeat the wipes at the same
interval. That’s what the memory does —
remembers the interval between the first
two wipes,

What to do when the rain increases?
Simply press the button again between
wipes, setting a new interval. How do you
stop it when the rain stops? — simple, have
a stop button!

What to do when the rain decreases? Aahh
— thought you'd ask that. Hit the stop
button, but keep the memory going, then
start the wipers again when the windscreen
gets too wet, repeating the wipes at the inter-
val between the last wipe and the new one.

That's exactly what this project does.

There’s one final question to resolve,
however. How long should the ‘memory’ be?
Our correspondent set it at about 40 seconds.
From observation, this seems about right.
Driving in intermittent rain, we observed
that the maximum interval between suc-
cessive 'too wet' windscreens was about

BATTERY (+)

PARKING
SWITCH

WIPER ON/OFF

switcH o
i CHASSIS

Figure 2. Self-parking arrangement for a permanent
magnet wiper motor.

Geoff Nicholls
Roger Harrison

30 seconds. During the latter half of 1982,
Sydney turned on some very Melbourne-like
weather — intermittent rain and shine, very
light, *patchy’ rain, etc. The Editor cursed his
dual-speed wiper and yearned for something
better. Hence, this project.

The circuit employs half a dozen ICs, two
transistors, a handful of capacitors and
around 30 resistors. A relay is used to control
the operation of the wiper motors.

Before going on with the construction, let
us take a look at the wiper systems in
modern vehicles.

Wiper systems

With rare exceptions, windscreen wipers on
modern vehicles are driven by an electric
motor. Two motor types are employed —
permanent magnet motors and wound field
motors. The wiper systems are generally
arranged so that the wipers are ‘parked’ out
of the field of view when they're not in use. A
cam-operated switch effects this, turning off
the wiper motor only when the wipers are in
the appropriate position and the supply to
the motors is cut. However, the two different
motor types have different braking character-
istice when the motor supply is cut, so
different switch schemes are used for parking.
Wound field motors simply have the
supply cut when the wipers are in the
appropriate position. A set of cam-operated
contacts on the drive shaft effects this.
Figure 1 shows how the arrangement works,
The cam opens the contacts when the wipers
are in the parked position. The wiper switch
parallels the cam contacts. When you turn
the wiper switch to the off position, the motor
will continue until the cam contacts open.
Permanent magnet motors have ‘dynamic
braking’ applied. A short circuit is connected
across the motor armature when the wipers
reach the parked position. The circuit is
shown in Figure 2. Cam-operated changeover
contacts are connected such that, when the
wiper switch is set to the off position, the cam
contacts short the armature. When power to
the motor is cut, it becomes a generator, p



wiper controller

HOW IT WORKS — ETI-335

The best way to understand how this circuit
works is to first look at the various circuit
elements employed, then the step-by-step
operation.

IC1 is a one-second monostable muiltlvibrator
that drives Q1. This operates the relay, RL1,
the contacts of which operate the windscreen
wiper motor.

IC1is triggered via IC3d. Initially, pin 1 of this
gate will be low (0 V), held down via R4 and RS.
Pin 2 of IC3d will also be low initially. This is
connected to the output of IC5 (pin 6) which will
be at0 V as its two inputs will initlally be atQ V.

IC2 has pins 2 (trigger) and 6 (threshold) tied
together. Initially, they'll be low (below
threshold), and the output (pin 3) will appear as
an open circuit,

IC3a and IC3b form a flip-flop. This controls
IC4, an astable multivibrator. The flip-flop
inputs are pin 8 of IC3a and pin 13 of IC3b.
Initially, both will be low and the flip-flop
output will be low. Thus IC4 is disabled.

The output of IC4 drives the input of IC6, a
dual binary counter with its two sections
cascaded. Each counter has a 4-bit output.
These outputs are connected to a resistor
ladder network, making a ‘stair step’ generator,
Thus, the voltage on pin 3 of IC5 rises in small
‘steps’ as IC4 osclllates, stopping on the last
step when IC4 ceases to oscillate, providing a
voltage ‘memory’.

Now, let us see what happens when the
WIPE button is pressed for the first time.

Operating PB1 puts a voltage pulse across
Rt1. As C1 is discharged, this pulse appears
across R4 and thus a logical high (‘1’) appears
on pin 1 of IC3d. The output of IC3d (pin 3) will
initially be high, going low (0 V) when pin t
goes high. This triggers ICt and its output,
pin 3, goes high for a period of one second.

This turns Q1 on and the relay will be heid
operated for one second, causing the wiper
motor to operate, The wiper will complete one
wipe and, as it takes longer than one second,
the relay will have dropped out by the time the
wiper returns to the start position and the
wiper motor will thus ‘park’.

When Q1 turns on, its collector goes low and
Q2 will be biased on via R15-R16. Thus, C7 will
charge rapidly via R23. It can only charge to a
maximum of 6.2 volts, limited by the zener
diode ZD2.

After IC1 has completed its one second
timing cycle and Qt tums off, Q2 will turn oft
and C7 will discharge slowly via R9-R10,
taking about 40 seconds. The voltage across
R10 provides a small voltage which is applied
to the ‘control’ pin (5) of IC2, which affects the
threshold level at which IC2 can be triggered.

The flip-flop, IC3a-b, remains unchanged
when PB1 is first pressed. Both flip-fiop Inputs
(pins 8'and 13 of IC3) go high immediately PB 1
Is pressed, and thus the flip-flop output will
remaln low and IC4 wlll remain disabled.

When C7 is charged, and while it remains
sufficiently charged, IC2's trigger-threshold
pins (2 and 6) will be above the threshold and
pin 3 will puli the cathode of D2 low (almost to
0 V). At the same time, the inverting input of
IC5 (pin 2) will be heid at the same voltage as is
on C7 and its output will be driven to 0 V.

If the WIPE button Is pressed again within
40 seconds of the first press, a voltage pulse
will appear across Rt and R4, as before, but
this time pin 1 of IC3d is held low by the output
(pin 3) of IC2, via D2. Thus, ICt won't trigger
via this means.

However, as pin 8 of IC3a (one flip-flop input)
is held low via R11-R13, the voltage puise
across R4 will appear on the other input of the
flip-fiop, pin 13, changing its output (pin 10/12)
from low to high. Thus, IC4 is enabled and will
commence to oscillate.

As IC4 osclliates, the stalr step generator
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IC3 4001

R23 w2

will rapidly drive up the voltage on pin30fIC5. [, IC6 high via R7, ensuring all the outputs are

When it reaches the same voltage as that on
pin 2, the output of IC5 will immediately go
high (jump to +8 V), driving pin 2 of IC3d high.
Pin 3 of IC3d will then go low, triggering IC1.
Thus, Q1 operates the relay once again and the
wiper wipes.

When IC 1 triggers this time, pin 5 of IC3a will
go high and the flip-flop output will go
low, disabling IC4 and stopping the count
in the 4520. The output voltage of the stair
step generator will thus stop at that point —
providing a ‘memory’ of the voltage left on C7
after it discharged for the period between the
first and second presses of PB1.

When Q1 turns on again, Q2 will turn on
again, charging C7, raising the voltage on pin 2
of IC5 above that on pIn 3. This wlll now drive
the output of IC5 to 0 V once more, setting pin 3
of IC3d high once again, restoring the initial
conditions.

After IC1 completes its timing period, Qt
and Q2 willl turn off and C7 will begin to
discharge again. When the voltage on C7, and
thus the voltage on pin 2 of IC5, drops to that
held on pin 3 by the stair step generator, the
output of IC5 will go high, triggering IC1 via
IC3d, as before, and the whole cycle will repeat
at that interval it takes for C7 to discharge
to the voitage ‘remembered’ by the stair step
generator.

You can shorten the interval at any time by
pressing PB1 between wipes.

To stop the wipe sequence, press PB2. This
puts a momentary high on the ‘master reset’
inputs of both counters in IC6 (pins 7 and 15).
All outputs are then reset low. This drops the
voltage on pin 3 of IC5 to 0 V, its output then
going to 0 V, setting IC3d to the Initial conditions.

IC3¢c provides a ‘power-on reset’. This
ensures that the controller does not operate
the wipers when the ignition is turned on and
power is applied to the unit. it works llke
this: Capacitor C4 will be initially discharged,
holding the inputs of IC3c low. When power is
applled to the unit, pin 4 of IC3c willimmediately
go high. This drives the master reset inputs of

low, and also drives the threshold input of
ICt (pin 6) high via D1, preventing ICt from
operating and holding its output (pin 3) low.
Thus Q1 and RL1 cannot operate.

Capacitor C4 will slowly charge via R6 and
when the voltage across it reaches the high
threshold (about 4 V, 1 V) of the IC3c¢ inputs
(pins 5, 6) the output, pin 4, will go low,
readying IC6 for counting. Diode D1 will now
be reverse biased and ICt will be ready for
operation,

That covers the generai operation, but there
are a few more details you'll need to know for
better understanding of Its operation.

Firstly, the period of ICt Is determined by
R3 and C5. The actual period is not critical,
so close tolerance components are not
necessary here.

The frequency at which IC4 oscillates is
determined by R12, R14 and C6. This is about
2 kHz. Here too, the exact frequency is not
Important, it simply means that at that rough
frequency, the stair step generator output
steps up to the required level very rapidly.

The RC network consisting of R1-C1-R4 is
there simply to provide a pulse. When PB1 is
pressed, C1 will initially be discharged, so the
voltage across R4 will rise instantly to 8 V. But
C1 wlll charge fairly rapidly and the voltage
across R4 will dle away quickly. The RC
network of R5-C3 Is an integrator which ‘cleans
up’ the pulse from PB1. Contactbounce in PB1
may prevent reliable operation of IC3d and
thus iCt.

Diode D3 shorts out the back-emf of the
relay coll when Qt turns off, protecting
Q1 from collectoremitter reverse voltage
breakdown.

The +8 V supply Is provided by a simple
zener regulator consisting of R24 and ZD1.
Capacitor C9 provides supply rail bypassing,
as do capacitors C8 and C2.

The ‘memory’ intervai is determined by C7
and R9. We do not recommend you vary R9 if
you want to vary the memory intervai. Vary the
value of C7 instead.
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Project 335

current through the short circuit sets up a
field in the armature which reacts with the
permanent magnet field so as to produce a
force opposing the rotation of the armature.
Connection of the wiper controller relay
contact to the wiper system differs for each
scheme, and this is covered later in the article.

Construction

Assembly of the project is quite straight-
forward. We recommend you use our pc board
design. This avoids wiring errors and provides
a robust mount for the parts. You can make
your own pc board or buy one ready made
(see the 'Shoparound’ page in this issue).
We’'ll assume you're using our pc board.

All the electronic parts are mounted on the
board. The relay and two pushbuttons are
mounted elsewhere, in convenient places in,
the vehicle. Tackle the pc board assembly
first. Before commencing assembly, go over
the board looking for broken tracks, small
‘bridges’ between tracks — particularly
where they run close together and between
IC pins. Also look for holes that haven’t been
drilled. If, or when, all is well you can tackle
the assembly.

There are a total of 11 links on the board.
We did this to avoid the expense of a double-
sided pc board. Nine of the links are simply
straight ‘straps’ using 22 gauge tinned
copper wire (identified by dotted lines on
the overlay). The other two are ‘flying wire’
links — one on the top side of the board (the
black, snaky line on the overlay), the other
underneath IC6 (shown in the accompanying
photograph). Install the tinned copper wire
links first. Note that one runs beneath IC5
and another beneath IC6. The flying wire
links use insulated hookup wire and are
installed later.

With the links in position, all the resistors
can be soldered in place. The overlay has
been laid out so that component placement is
easily identified. Component numbers start
in the top left hand corner of the board and go
down, then across the board in increasing
number. The last resistor (R33) is at the
bottom right of the board.

Solder the capacitors in place next. Follow
with the two 1N914 diodes, ZD1 (8V2), ZD2
(6V2), Q1 (BD139) and Q2 (BC557). The
diodes and transistors have to be correctly
oriented. Check which way round they go by
looking at the component pinouts and the
board overlay.

Now solder IC1, IC2, IC4 and IC5 in place.
These are all in 8-pin packages. ICs 1,2 and 4
are all 555s, while IC5 is a CA3130. Note
that all ICs are oriented the same way, with
pin 1 toward the ‘top’ of the board. Last of all,
solder IC3 and IC6 in place. These are both
CMOS ICs. Only handle them with your
thumb and forefinger, holding the package
by the ends so as to avoid touching the pins. If
you're new to project assembly, a metal IC
insertion tool is a great help. Solder pins 7
and 14 of IC3 first, then the other pins. With
IC6, solder pins 9 and 16 first, then all the
other pins. Do not use IC sockets as vibration
in a vehicle can ‘jog’ the ICs out of the sockets.

Now you can install the flying wire links.

Connection between the board and the
external components, the relay and®push-
buttons, is made via a six-way terminal
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Circuit board. The completed pc board. Note that some resistors are stood on end. The pc board pattem is

reproduced on page 111.

block. At this stage, you're going to have to
work out where everything is to fit in your
vehicle. You've probably already done that,
anyway. You could temporarily hook things
up and try it out (without connecting the
relay contacts), just to see if it works and to
sort out any possible troubles before finally
installing the unit.

When testing it out, check that it works as
described and see that the between-wipes
‘memory’ is at least 30 seconds. This will
vary somewhat from unit to unit, because of
the tolerance range of C7 and R9. That doesn’t
really matter, just so long as the maximum
interval is about 30 seconds.

We nfounted the pc board in a conveniently
sized jiffy box and tucked it away under the
dash. A 50 x 90 x 150 mm box will comfort-
ably accommodate the board. Mount the
six-way terminal block on the outside and»
inscribe the box with the A-B-C-etc terminal
designations. The WIPE and STOP buttons
can be mounted in any convenient position
on the dash — either by drilling holes in the
dash or mounting them to a box or bracket
which is then affixed to the dash.

For the pushbuttons, you'll find the larger
variety better to use, not the miniature ones.
Both PB1 and PB2 are momentary-contact
(SPST) types. Dick Smith Electronics stocks
a suitable type, catalogue S-1199, as do
Altronics (catalogue no. S 1080) and Elec-
tronic Agencies (catalogue no. SE0252). All
these have a 15 mm square button (you can
have any colour you like, so long as it’s red)
and require a 12 mm mounting hole.

The relay, as originally suggested by
J.D.W., can be mounted in the engine com-
partment. This means you don’t hear it going
‘click-clock’ all the time when the wipers are
in use. Any standard 12 V relay with a set of
changeover (SPDT) contacts rated at 5A at
least can be used. If you can find one with
lugs that take automotive-type slip-on spade
connectors, so much the better.

Don't forget to wire D3 across the relay
coil. You could, if you like, mount D3 on the
six-way terminal block. (No, we didn't forget
to include this on the board. It’s just that, as
the board was getting pretty cramped, it was
more convenient to mount D3 off the board.)

Secure the relay firmly with a bracket.
Use medium or heavy duty hookup wire (10 x
0.2 mm or 24 x 0.2 mm) to wire in the relay
and pushbuttons.

COMPONENT PINOUTS

Capacitors

T0-92 tantatumn +

BOTTOM VIEW

1 electrolytic +

7
2 6
3 5
4 NOTCH

SPOT OR
8-PINTO-5CAN A7 Tisew
(e.g: CA3130T) e

Wiring it to the wiper system

The general wiring schematics for single-
and dual-speed wiper systems employing
wound-field motors are shown in Figures 3
and 4. In each case, the normally open relay
contacts of the controller are wired in
parallel with the parking switch. Trace the
wiring between the wiper motor and the
switch. For the type of system shown in
Figure 3, the switch will have two wires
running between it and the wiper motor. It
should be an easy matter to sort out which
wire is which and to connect the relay
contacts accordingly.

The dual-speed system shown in Figure 4
will have three wires running from the wiper
switch to the motor. Grounding lead 1 should
set the wipers going in ‘high speed’, ground-
ing leads 2 or 3 should set the wipers going in
‘low speed’. You can connect the normally
open relay contacts (G and H) from 2 or 3 to
chassis, or from 1 to chassis. In the latter
case, you can operate the wipers right up to
maximum speed.

Underside link. Rear view (copper side) of the board
showing the link between pins 6 and 10 of IC6.
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METAL AREA

TO-126 (e.g: BD139, 140)

209

A B c o} E F
SIX-WAY
TERMINAL
[2) =) BLOCK

TO +12 V(BATT

£ o
2 () /.To—mV(BATT

J
D3 k H

BTl

PB1 PB2 \
S G
=y RELAYRL1
WIPE  STOP

Wiring. The board is wired to the pushbution, relay
and supply via a terminal block. The +12 V goes via
an ignition-switched fuse (—12 V for +ve earthed
cars). The relay contacts connect to wiper system.

A dual-speed permanent magnet system is
illustrated in Figure 5. Here, the wire from
the wiper switch to the parking contacts (3)
is cut at X-Y and the wiper controller’s
normally closed contacts (J and G) connected
across the cut. The normally open contact (H)
isconnected to chassis. If you need maximum
wiper speed when using this system, simply
use the wiper switch as you normally would.

BATT. (*)-

PARKING
SWITCH

J F/:r-
r v

H

RL1/1
2 3
|

-4' WIPER SWITCH

Figure 3. Wiring the relay contacts to a single-speed
wound field wiper system.

RELAY
coi

m
.

)
4

Buttons. The two pushbuttons we used. Minlature
types are not recommended.

In most instances, the chassis (earth)
contact for the wiper switch is made through
the body of the switch. Those systems which
include a washer system where the washer is
activated by pushing the wiper switch will
have an extra wire for the washer. Some
systems, usually found on British cars, are
arranged to operate independantly of an
earth (i.e: do not use the vehicle chassis as a

BATT. (+)

PARKING
SWITCH

OFF
Low

HIGH

+ WIPER SWITCH

Figure 4. Wiring the relay contacts to a dual-speed
wound field wiper system.

wiper controller
———PARTS LIST — ETI-335 ——

Resistors .. . . all 5%, Y2W unless noted

BHRE. . . IR 10k

&S, 7 . B ... 6k8

ReEk . .. . 680k

R4,R12 . ... ... . .4k7

R6,18,22 .. ... .. 100k

RBY Rl o e o . 3k3

(R ., S IM

Rl e . . ...of 220R

RIS 28, e 2k2

RIVSSRI4 g 4. 1K

FUCEN: . . St .. 10k

R17,19, 20, 21

2588 4. ARGk 180k

R24 por. v i 0 120R
Capacitors

C1,2,8 .......... 100n ceramic

C3 ..............220pceramic

(CLy L L 1u/10 V axial electro.

Ccs .. 1u/10 V tant.

L6 . T - : ot 10n ceramic

Cc7 ... 33u/10 Viant.

Cc9 . 10u/10 V tant.
Semiconductors

ICt.2.4 ... ... 555

P o i, ., . 4001

€5 wn... ... CA3130

IC6 N .. 4520

ZDH . e 8vV2 1 W zener

D2 ...6V2 1 W zener

O s e ..BD139

Q5. Vi i et bt BC557

D1.D2 . 1N914, 1N4148

EBI-4 i 1N4001, 1N4002 etc.
Miscellaneous
ETI-335 pc board; RL1 — SPDT relay with 5 A
contacts and 180 ohm (or greater) coil (e.g: Dick
Smith 8-7125, or similar); PB1, PB2 — momentary
contact pushbuttons (e.g: Dick Smith S-1199, or
similar); 6-way terminal block; box to suit — 50 x
90 x 150 mm (if necessary); hookup wire, nuts,
bolts etc.

return lead) so that they may be fitted to
either positive or negative earthed electrical
systems. In such cases, you'll find a fifth wire
extended from the wiper switch to the wiper
motor, as indicated in Figure 5.

The installation of this wiper controller in
no way alters normal operation of the wipers
via the wiper switch installed in the vehicle. @

BATT. (+)

PARKING
SWITCH

STH WIRE
: EXTENDED
OFE: : TO swiTcH
Low : ON SOME
o : MOTORS

WIPER SWITCH

Figure 5. Wiring the relay contacts to a dual-speed
permanent magnet wiper system.
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MULTIRAIL
SWITGHING

POWERSUPPLIES

i Output overvoltage shutdown For complete data, call Scientific
More ChOlce, more Australian design & manufacture Electronics or the distributor in
pe rformance, more 5 year guarantee your state.

Short circuit protected
Full local technical back up & service

efficiency, more back Scientific Electronics

up and support — ata o obcLosignal ggggg;'ivs?sswp'v
iti i Convenient plug in connectors ’

truly competitive price. S

[ Single, three & four rail outputs Fan output

Oo0oooOogoooono

0O 240V/120V AC input
O 3.5kV isolation

O 50KHz switching

O Standard models

O Custom design available

Compact, rugged, reliable

XS
) — Victoria, 3153
MADE IN AUSTRALIA Tel. (03) 762 5777 Telex AA 36308

R , Distributors: Victoria, Electro Technics 699 2716.  N.S.W., Electronic Developments 438 2500
S'A., Graphic Electronic industries 42 6655. QLD., Fred Hoe & Sons 277 4311. W.A.,W.J. Moncrieff Pty. Ltd., 325 5722

Scientific Electronics

6 Holloway Drive, Bayswater,



ALTRONICS ...

... ALTRONICS ... ALTRONI

ALTRONICS .. ALTRONICS ... ALTRONI

MOVE OVER HEATHKIT '

Yes, we all know that the world’s best selling Electronics Kits are from HeathKit — and with good reason — great design,

premium quality components, comprehensive step by step instructions etc. Well, we‘ve taken a leaf from their book with our

new range of kits and while an ALTRONICS kit may cost a dollar or so more — just check the benefits to you, the enthusiast

constructor, premium grade semis such as Philips, Fairchild and Motorola, full easy to follow assembly instructions and every
last nut and bolt supplied — even solder! So when you buy one of these kits you can do so with confidence!

. ALTRONICS ...

DIGITAL
FREQUENCY METER

7 Digit Resolution, measures perlod and
frequencies to * 500 MHz

Professional unit — cast a fraction of
similar built-up units,

This project Is **so easy to construct™, virtually
all components mount on one single PCB,
ensuring success even for the *'not so exper-
ienced” constructor,

Use of the latest LS) circuitry ensures
impeccable performance from the completed
unit, This is further ensured by our use of
t Op grade components,

NOTE: {Altronics use only the specified
intersil LSi beware of Inferior kits that
do not conform to the original design.
Frequency measurement to 500mHz (with
optional Prescaler) in 3 ranges 0 10MHZ,
0—50MHz, 10-500MHz » 4 gating times
0,01, 0.1, 1, 10 seconds.

Perlod measurement for accurate low
frequency counts, 4 ranges 1, 10, 100, 1000
input cycles * resolution 0,1us,

High input Sensitivity 10MV to 30MHz.
100MV at SOMHZz 1MOHM input imped-

ance, 200Mv 500MHz 75 OHMS input
impedance,
Accuracy typically better than 0.005

uncalibrated.
Exclusive Aitronic Kit Features

* IC sockets provided throughout

* Jow aging 10.000 MHz XTAL.

* Genuine Fairchild High Brightness FND
507 display’s.

* Quality ABS plastic case
panel,

* Complete kit as specified by EA Includes
instructions, all cables and every last nut,
bolt and washer

K2500.

deluxe tront

$119.50

DECIMAL POINT FOR K2500
READ FREQUENCY DIRECTLY IN MHz
and PERIOD IN US.

K2502 .$7.50

PRESCALER FOR K2500

ALLOWS FREQUENCY MEASUREMENT
TO S00MHz
{2ssential option)

K2501. .$26.00

FUNCTION
GENERATOR

{with digital display )

Sine, triangle and squarewaves
SHz -~ 250KHz.

4

The most essential piece of test gear {second

only to a good mulitimeter) on any hobbyist's

bench is some kind of audio signal generator.

This design utllizes the latest circuit techniqués

to produce stable, low distortion wavetorms.
A truly versatile unit at a bargain price.

*= 4 gigit frequency readout (eliminates
tllresomeal.;lcallbv.xllun) typical accuracy
29

3 overlapping ranges x1, x10, x100.

600 OHM Nominal Output — continuously

variable 3IMV—2.5V P—P

* Distortion sinewave
1KHz.

*= Linearity
1KH2,

1 less than 0.7%
triangle wave : better than 1%

* Squarewave rise time
output,

* Amplitude stability
on 3l ranges,

With the exception of the display all

components mount on a single PCB making

this kit suitable for ail constructors,

6V/uz maximum

better than 0.1d8

K 2505, $85.00

ANALOG / DIGITAL
STORAGE CRO
ADAPTER

(See EA Nov 1980 and March 1981).

Unit  enables Indefinite storage of non-
repetitive waveforms at a fraction of the
cost of conventional storage CRO's. National
semiconductors A—D/D—A conversion tech-
niques allow analog signals up to 100K HZ to
be stared * two channels while in digital
mode * positive and negative edge triggering
* AC/OC/HF and LF rejection + timebase
tracer for actcurate frequency measurement
* accurate down to 1.9z Analog mode
lus Digital Mode « delayed trigger {Ous-1s
*  sensitivity 160MV MEG
(Analog)* standard TTL and CMOS leveis
3-15 volit supply {Digitan

The features of this unit are to numerous
to list, yet is simple to operate.

Be assured of quality with an
Altronics Kit.

1. Genuine National A—D conversion chips

not second sourced dgropouts.

Al IC sockets provided (27 total

pay no more)

. Low capacitance coax and a fuli metre

of rainbow cable.

- Full instructions and every last nut, boit
and washer,

5. Deluxe mini rack cabinet.

K2600.

you

)

$189.00

STEREO SYNTHESIZER FOR
TUNERS & VCR's
(See EA Sept. 1982)
Synthesize realistic stereo from virtually any
monophonic source by simply connecting

this unit between the source and your stereo
amplifier.

ENJOY THE PLEASURES OF
STEREO SOUND

“Eap STEREO SYNTHESISER

O al Y vea
L 4 [ Y]
»
* Quality Phlllips MN3001 (not second

source dropout)
Provision for 2 di’ erent signal sources.

* Selection of eith . source via front panel
switch.

* Normal or stereo sound setection.

* Complete kit includes all hardware, cables
etc,, even solder.

important * beware of Kitset suppliers who
selt this kit for less * you get less!!,

K5810. $55.00

TRANSISTOR TESTER

DIGITAL CAPACITANCE METER

Electronics Australia Project. Measures capac-
Itance of both polarized and non polarized
capacitors from 1 picofarad to 99.99 micro-
farads in 3 ranges.
Check values of unmarked
especially those Httle trimmers
never coded.
Select preclse values for filters and timing
networks with ease.

* » » » Exclusive to Altronics » » » »

Each kit Incl precis, U
capacitors for accurate calibration of each
range.

K2520.

capacitors,
that are

$49.50

OVER 1000 SOLD LAST YEAR

Electronics Australia _Project. Tests 8ipoiar
Transistors, Diodes, Fets, R's and PUT's,
Excellent service aid for the hobdyist and
serviceman, Complete kit and instructions,

K 2525 $19.75

w
[a}

POWER

SUPPLIES

OUT BEST SELLING POWER
SUPPLY KIT EVER
3-32 volt output at 1 amp UNDER $40
THE ALTRONICS POWER SUPPLY
Based on EA LM 317K Project
Every workshop, school and hobbyist should
get one now 111

TRal
- « |
y

o

runaway

‘o

* Fully projected
and short circuits.

from

thermal

* Voltage and current metering.
* To—3 requiator plus powerfin heatsink.
* Fully documented, every last part included,

K3200.

.$39.95

ETI162 BENCH SUPPLY

1.3-30vV@1Amp
With voltage and curr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>